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PREFACE

THE authors have endeavo red to present as accurately and

as simply as possible for the pupil nurse the ac tual detailed

nursing of the various c ondition s related t o things surgical .

The various procedures are based on the tec hn ic employed

in ho sp itals throughout the country,
and therefore the book

will be found useful as a text in train ing schools generally

without regard to loc al c ondition s . It presupposes a thorough

knowledge o f the elemen ts of practical nursing . The funda

mental treatmen ts
,
as a rule, have been carefully learned in the

probationary periods
,
but a thorough understanding of the

underlying prin c iples of surgery and the necessary surgical

nursing are often want ing .

While it is true that all orders are given by the surgeon
,
and

executed with dispatch and accuracy by the nurse
,
the time has

passed when the nurse was a mere automaton . She must kn ow

the ante and post-operative care required for all the patients

c oming under her supervision . The complete management of

an operating room
, as well as the conversion o f a private home

into a suitable place for surgic al proc edures, should be thor

oughly understo od
,
and an operation by name

,
be it glos

sec t omy,

” “ thyroidec tomy,
” or “

choledochotomy,
et c . ,

should immediately summon t o mind the c ondition and the

techn ic involved . The nurse should be well ac quainted with

the recent surgic al developmen ts o f the World War
,
such as

the Carrel-D akin method of wound disin fection
,
the ambrine

treatmen t for burn s
,
and the suspen sion treatment fo r fractures ,

sin ce her aid is essential fo r their proper accomplishment .

The chapter deal ing with Surgical D ietetics has been based ,
in the main

,
on the diet l ists used by the Presbyterian Ho s

pital , New Yo rk . We are indebted ,
fo r the photomic rographs

,

to the Surgical D epartment of Columbia Un iversity, and for
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some of the p ictures to the “Manual o f Splints and Appliances,
Medical D epartment

,
Un ited States Army.

”

The authors wish to express their apprec iation and thanks

to Miss F . Evelyn Carling
,
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St . Luke ’s Hosp ital
,
New York

,
for her advic e and many sug

gestion s, and to Mrs. Ralph Colp
,
and Mrs. Amy P . Phillips

for the ir keen interest and invaluable assistance in the prep

aration of this volume.



INTRODUCTION AND HISTORY

SURGERY is as old as human needs. There have always been

bleeding wounds and broken limbs
,
and human ingenuity has

always endeavored more or less successfully to relieve the suf

fering so occasioned . In an c ient times
,
the supposedly super

natural secrets o f the healing art were zealously guarded from

the laity, and not till the Greek Hippocrates in 4 60 R C. wrote

his surgical treatises did surgery pass from mysticism to sc i

ence. So keen were the observations of Hippocrates that some

enthusiasts claim that his two works on fractures and dis

location s are in many respects un surpassed even to-day. And

until as recently as four cen turies ago very little was added t o

the storehouse of surgical knowledge.

During the early Christian era and the Middle Ages, sur

gery was practised by many different classes of soc iety
,
by

friars and barbers , by monks and nun s , by the famous Arabian

court physician s
, and by ladies of noble b irth . The un iversi

ties from the very beginn ing prohib ited researc h of any kind

and demanded that every procedure be justified by the author

ity of Galen . Now and then solitary thinkers tried to find

out things for themselves by observation and reflec t ion . The

great occupation of the maj ority of the people was warfare

and much of the l ittle progress in surgical knowledge owed

its in spiration to the necessities of war. But even to aid the

king ’s armies the new truths learned by experienc e and oh

servation were discountenanced by the faculties of the uni

v ersities. In sp ite of this Opposition
,
by the fifteenth and s ix

teen th centuries there was a widespread awaken ing of the free

sc ientific Spirit . It man ifested itself in the forming of groups

to study and experiment in physics
,
chemistry

,
anatomy and

physiology. Tremendous progress was made in all the sci

enc es. Harvey discovered the c irculation of the blood, the

I)
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microscope came into use
, and Fahrenheit invented the ther

mometer.

“Western Europe broke out into a galaxy of names

that outshine the utmo st sc ientific reputation s o f the best age

of Greece
,

” says H . G. Wells ; and o f these Vesal ius and Fal

Iopius, the anatomists
,
are especially hono red by surgeon s of

to-day.

By the eighteenth century
,
private dissecting ro oms and ana

t omical labo ratories were flourishing . However
,
the surgeons

themselves o f this period neither helped n or shared in this

great advan c ement of sc ienc e . The barber-surgeon s were an

untutored lot
,
ready to make use of a few tricks o f the trade

for practical gain . The task remained to place the prac t ic e

of surgery on a high plane
,
and this was one o f the many

good deeds which make the name of John Hunter shine out in

the history of surgery. More than any other man he helped

to make us gentlemen
,

a contemporary said of him. Through

the efforts of D r. Hunter
,
the already existing c ompan ies of

barber-surgeon s were forced to study anatomy
,
comparative

anatomy and physiology, and thus the surgical profession by

the right of hard and regulated study began t o take rank with

the high order o f sc ientists . Public museums o f anatomy and

physiology were founded ; the method of c lin ic al teaching was

adopted ; and in the beginn ing of the n ineteenth c entury the

day of pain less operat ion had come with the disc o very of an

esthesia.

Still the surgeon was held in disrepute . The dark ages when

investigation was forbidden were passed ; all the scienc es aided

the surgeon ; he progressed with the great advance in anatomy,
physiology and patho lo gy. And yet , the hosp itals where he

operated were con sidered houses of certain death . An opera

tion w as in truth a sad affair . No matter how great the tech

nical skill o f the surgeon
,
patients

,
more often than n o t

,
died

of blood poison ing . Now and then a wound did heal without

the formation of pus
,
but both spontan eous and operative

wounds almost invariably became infected , with death as the

result . So c ommon was this
,
particularly in ho sp itals

,
that

many surgeon s feared to o perate at all. The term “ ho spi

talism
”
was coined by Sir James Y . Simpson

,
who co llected sta
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tistics proving that private patients were far less liable to

suc cumb from operation than those treated in hosp itals .

With the advent o f Lister came “
a light that brighten s more

and mo re as the years give us ever fuller knowledge,
”

as Sir

William Osler has said . It was to the researches of Pasteur ,
the great Fren c h sc ientist

,
that Lister owed his insp iration .

One o f the first practical results of Pasteur ’

s studies on fer

mentation and spontaneous generation was a great tran sforma

tion in the prac tic e and results of surgery. It is n o t too much

to c laim this as one o f the greatest boon s ever c onferred on

human ity. Let us quote from Lister ’s paper on the subj ect

which appeared in the London Lanc et, 1867 .

“
Turn ing now to the question o f how the atmosphere pro

duc es decomposition of organ ic substan c es
,
w e find that a flood

o f l ight has been thrown upon this most important subject by

the researches of Pasteur, who has demon strated by thoroughly
convin cing eviden ce that it is n o t to its oxygen or to any o f its

gaseous constituents that the air owes this property
,
but to

minute particles suspended in it which are the germs of various

low forms of life long since revealed by the microscope and re

garded as merely ac c iden tal Con comitants of putresc en ce
,
but

n ow shown by Pasteur to be its essential cause, resolving the

c omplex organ ic compounds into substances of simpler chem

ical con st itution
,
just as the yeast plant converts sugar into

alcohol and carbon ic acid .

From Lister ’s work modern surgery takes its rise and the

whole subject of wound infection
,
not on ly in relation to sur

gical diseases but also to childbed or puerperal fever n ow forms

one of the mo st brill ian t chapters in the history o f Preventive

Medic ine . So great have been the results of Lister ’s work that

it is indeed almo st difficult from our fortunate p o sition o f to-day
to glimpse the sad p o sition o f the surgeon s of his time . In

present-day hosp itals surgic al in fec tion and puerperal fevers

are almost things o f the past
,
and fo r these achievements alone

the names o f Louis Pasteur and Joseph Lister will go down to

po sterity as among the greatest benefactors o f human ity ,

Lister ’

s wo rk was the beginn ing o f antiseptic surgery. Sur

geon s at last learned to combat with a strong antiseptic the
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germs which exist in the air
, the wound , the room, the sur

geon ’s hands
,
his instruments. The black-robed, professorial

looking surgeon of earlier times was succeeded by a surgeon

clothed in immaculate white . For an operation in the true

Listerian style
,
the part to be operated on was first of all en

veloped two hours before the operation in a towel soaked in

carbolic acid
,
to destroy the germs present in the skin . In

struments and sponges lay for a half hour in a flat porcelain

dish of carbolic acid . Towels soaked in this solution covered

the tables and blankets near the part to be operated on . The

hands of the surgeon s and nurses were thoroughly washed in

the same solution . The operation itself w as performed under

a cloud of carbolized vapor from a steam spray producer .

Then a strip of oiled silk
,
c oated with carbolized dextrin and

further washed in c arboh c lotion
,
was placed over the wound

and over this was applied a double ply of carbolic soaked gauze,
covered with eight layers of dry gauze . Finally came a thin

mackintosh cloth
,
and this whole apparatus was covered with

a gauze bandage . The mackintosh cloth served to prevent the

carbolic acid from esc aping and at the same time permitted

the discharge from the wound to spread through the gauze .

The vapor given off by the c arbolic gauze shielded the wound

and the surrounding parts from septic contamination . These

condition s were very stric tly maintained until the wound was

healed .

All these cumbersome and complicated measures may seem

a bit unnecessary to us ; especially may w e sigh when w e re

flec t that the use of carbolic acid made Lister ’

s hands red and

raw . Some surgeon s pro duced excellent results by methods of

strict cleanl iness without following the whole Listerian tech

nic . Gradually
,
Lister himself gave up most of these meas

ures, much to the advan tage of the patient
,
fo r that same car

bo lic ac id which so effectively destroyed pathogen ic bac teria in

and about a wound
,
also invariably in jured the exposed tissues .

The great achievement of Lister was n o t the spray and gauze

metho d but the con clusive proof that clean liness is the most

essen tial fac to r in successful operating .

To the antiseptic surgeon of 1867 has suc ceeded the aseptic
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surgeon of to-day. The aseptic surgeon uses steam and hot

water to sterilize all materials in the Operative pro c edure, and

no t on ly does he carefully scrub his hands
,
but he also renders

them absolutely germ-proof by wearing rubber gloves which

have been previously sterilized by boiling water and steam.

Such is the simple aseptic method which has been gradually

evolved from the Listerian antiseptic system . The spray pro

duc er has almost passed into oblivion but the spirit of Lister ’

s

teachings—scientific cleanl iness— still guides the surgeon ’s

work .

In the World War aseptic surgery proved of little avail
,
be

c ause almost all wounds were contaminated and filled with pus .

The wound of the battlefield is not similar to the operative

wound of the c ivilian hospital . Even with the utmost effi

cien cy, before those wounded in modern warfare can be c on

v eyed to the nearest surgical station much time will have

elapsed with ample oppo rtun ity for contamination . To deal

with these condition s
,
the antiseptic method was revived . This

time
,
however

,
the strong carbolic acid of Listerian fame was

replaced by an agent harmless to the tissues
,
the Carrel-Dakin

Solution . This solution is n o t merely one of historical inter

est , but widely used by surgeon s of to-day for a c ertain type o f

wound
,
and it will be discussed in detail in Chapter XIX .

To—day the vision of surgery is glorious . The surgeon is

everywhere rec ogn ized as an indispen sable wo rker in the c om

mun ity . The growth of a highly competent
,
sc ientifically

train ed nursing staff has more than do ubled the go od results

of his work . Nurses have indeed existed from earliest Chris

t ian t imes ; they have either been gentle
,
n oble-minded Sisters

o f Mercy in the convents, or un educated , inefficient ma ids in

hospitals . Neither of these classes was what c ould be called

trained or educated according to the present view o f what

train ing and educ ation should be fo r a nurse . The first train

ing-school for nurses was established as recently as 1836 . This

little scho o l at Kaiserswerth
,
Germany,

is the mother o f the

present system ; within its walls Flo ren c e Nightingale acquired

her practical knowledge of nursing in a few months ’ time .

Miss Nightingale was a woman of gen ius and vision . During
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the Crimean War the London Times roused British public op in

ion by its vivid acc o unt o f the terrible condition s in the mili

tary ho sp itals of the war zone , and Miss Nightingale set out

fo r that region with a stafi of trained nurses to superintend

the care for the sick and wounded . What she actually ac c om

plished was of greater importanc e to human ity than nursing

individual soldiers stricken in the Crimea . She applied the

principles o f hygien e to hospital admin istration and brought

light, cleanl iness and order out of indescribable chaos and

misery . The
“ lady with the lamp at Scutari showed what

a hospital should be and what sc ientific nursing should mean .

Although her work in the Crimea was done more than a sc ore

of years before Lister
’

s revolution in surgery, Miss Nightingale
’

s

revolution in hosp ital building
,
admin istration and manage

ment was based on the Listerian idea of scientific cleanliness .

And out of her work in the Crimea arose trained nursing on a

large scale. In 1860 the modern hosp ital school system was

inaugurated by her in Great Britain at St . Thomas
’s Hospital ,

London . The dign ity of the nursing profession has thus been

raised ; it has become a calling for superior women
,
with the

recogn ition of the need for a rigid education and train ing before

the nurse c an call herself a
“ graduate .

” Just as surgeons

were made “ gentlemen
” by the work of John Hunter

,
so

nurses through the efforts of Florence Nightingale were made
“ ladies

,
and their profession put on a very high plane of

soc ial usefulness.

In the same decade that the Nightingale Fund School was

founded at St . Thomas ’s
,
Lister ’s great work was given to the

world . That is
,
the rise of modern surgery is contemporaneous

with the beginn ing of a careful
,
trained nursing body. This

is more than an historical coin ciden ce
,
for since that time the

increasing demands of medical and surgical knowledge have

well n igh revolution ized the nursing craft . To -day the sur

geon in the operating room of the hospital , or in the private

home has c ome to rely absolutely on a highly educ ated and

trained nurse . To her he leaves the preparation o f supplies, the

preparation of the operating ro om and instruments , and the

preparation Of the patient ; she even assists the surgeon in the
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operation itself in many ways . And finally, most o f the after

care o f the patient is left entirely to the nurse . It is a great

need that the nurse fills
,
a need that will grow with her capac

ity to fill a greater sphere . She is the Handmaid of Surgery

and must live up to that high social call ing by being well pre

pared ; she must be so educated and trained that she will no t

be a mere automatic tool
,
but an intelligent , enthusiastic c o

worker
,
filled with a zeal for science

,
and giving her whole mind

and heart to the work that is before her—for only recently in

the history of surgery is there sc ien tific surgical nursing . The

surgical nurse is a pioneer ; the trail has been blazed ; but it is

still a new one
,
and she must show what she c an do .
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CHAPTER I

PATHOLOGY

THE surgical field may be divided into those condition s which

are due to inflammation
,
in juries

,
congen ital deformit ies

,
and

new growths . In to these arbitrary four great division s all

modern surgical intervention falls . And since all surgical in

tervention is to a greater or lesser degree supplemented by

surgical nursing
,
a thorough and intelligent understanding of

the underlying pathological condition s is essential . Perhaps

the most c ommon field is that of inflammation .

Inflammation—Inflammation ,
ac cording to Grawitz

,
may be

said to be the reaction of irritated damaged tissues which still

retain vitality. The damaging element may be one of several ;
it may be physical , such as a cut from a kn ife

,
a bruise from

a stone
,
or a c on tusion from a flying timber . It may be chem

ical
,
such as a burn with acid

,
Such as n itric

,
or from caustic

alkali . It may be elec trical
,
resulting from touching a

“ live”

wire ; or thermal
,
such as a burn from fire

,
or a frost bite from

the cold ; or it may be bacterio logical . The last mentioned is

especially imp o rtant for it results in wound infec tion . These

fiv e agents then are the exc iting fac tors of an inflammatory

reaction ; they have in some way in jured or destroyed the un it

structure o f the body, the c ell
,
and in order to carry off the

dead and dying cells , to replac e them ,
and rebuild the damage

done
,
the process of inflammation must en sue .

What is the process o f inflammation ? The following , in a

brief way,
will illustrate what happen s grossly

,
and what o c

curs if the pro cess were to be studied underneath the mi

cro sc ope

If a finger is cut
,
it bleeds . The amount o f blood lost is

dependen t upon the size of the vessel cut . In time
,
due to

clotting
, the bleeding ceases and within a few hours the sur

3
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rounding skin may become red
,
perhaps slightly swollen

,
and

if it is carefully observed as to temperature
,
it might be some

what warmer than the adjacent skin . The wound is said to be

inflamed . If this pro cess were examined in sections beneath

a micro scope , a very interesting and thoroughly instructive pic

ture would be seen
,
depending upon the time when the section

was taken . W ithin a short period after the original inj ury,
there would be along the l ine o f the original incision a clot of

blood
,
and adjacent to it some dead cells . (Fig . Already,

the products o f these dead cells would have stimulated a greater

blood flow to the part
,
resulting in a dilatation of blood vessels

and capillaries
,
and an infiltration of the tissues with white

blood cells
,
red blood cells

,
and serum. Naturally

,
it is this

that makes the part swollen
,
red and warm. And as these in

flammat ory products cause an increased pressure on the nerves

the wound will become painful in direct proportion to the exu

dation . It has already been n oted that cells have been de

stroyed . D ead tissue is of no use to the organ ism. It must

be removed , and the white blood cells carry off the destroyed

tissue . It is a kn own fact that when cells are in jured
,
some

which were but slightly traumatized are actually st imulated to

growth
,
and these cells (fibroblasts ) immediately begin to re

produce and grow into the blood clot along the fibrin strands

(Fig . 2 ) in an attempt to bridge in the gap caused by the de

struction o f the cells killed by the kn ife . In small wounds this

is barely visible to the naked eye, but in wounds in which a

defin ite area of tissue has been destroyed
,
or wounds with defi

n ite loss Of substance
,
this new growth of cells together with

a new growth of blood vessels is known as granulation tissue.

(Fig . Wounds which are sutured and clean heal with the

minimum amount of granulation t issue and simulate small

cuts o f the finger . This is spoken of as healing by primary in

ten tion . Wounds in which there is a loss of t issue from one

cause or another heal by sec ondary intentio n, fill ing in the space

with granulation tissue . This is the process o f heal ing which

takes place in every wound . It is fundamentally the same in

all clean wounds , whether a cut of the finger
,
the heal ing of a

cyst enucleation ,
or an in cision Of the abdomen as a laparotomy.
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F IG. 1 .
—MI CROS COPIC DRAW ING o r I NC ISED WOUND 24 HOURS OLD . A,

l ine o f inc ision ; B , blo o d c lo t ; C,
c el lular infi ltratio n ; D , re Iat ive dila tation

o f blo o d vessels. Published by permissio n o f the Departmen t o f Surgery,
Co lumbia Un iversity.
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F IG. 2 ,

—MICROS COP IC DRAW ING ILLUSTRATING THE GROWTH o r F IBRO
BLASTS ALONG F IBRIN STRANDS o r THE BLOOD CLOT. A

,
fibrin strands ; B .

fibro b lasts. Publ ished by permission o f the D epartment o f Surgery, Co lum~

bia Un iversi ty.
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The process is slightly different , however, when the wound be

comes c ontaminated by bac teria o f the pathological variety.

In a clean wound the min imum amount of damage is done

FIG. 3 .

—MICROS COP IO DRAW ING o r GRANULATION TIS SUE . A,
fibrob lasts ;

B , new ly fo rmed blo o d vessels. Publ ished by permission o f the Department
o f Surgery, Co lumbia Un iversi ty.

because the on ly cells destroyed are those which have been

killed by the kn ife o f the surgeon . But if this kn ife were not

properly sterilized and were laden with bacteria
, the result

wo uld be an infec ted w ound (Fig . and the outcome would
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be dependent upon the resistan c e of the individual infected ,
and the severity of the infec ting organ isms . These bacteria

destroy cells in the same way as a kn ife . And
,
because o f their

irritating properties
,
and their attempts to invade and destroy

the body
,
Nature summon s the White blood cells (phagocytes )

(called by Metchn ikoff the “ po lic emen of the blood to arrest

the onslaughts of the invading foes . These white blood cells

attempt to destroy bac teria . If they are suc cessful
,
the bac

teria remain local in posit ion
,
an abscess is formed (Fig . 5 )

and the evidences of the combat are found by the appearan c e of

pus in the wound . Pns is compo sed o f l iv ing and dead bac

teria
,
l iving and dead white blood cells . Naturally

,
in such a

process
,
more tissue will be destroyed than in a c lean wound .

A wound in which there is pus is spoken o f as a suppurating

wound, and the proc ess is kn own as suppuration . When t issue

has been destroyed by the bac teria and the indiv idual has been

fortunate enough to cause the proc ess to remain localized , the

dead tissue will fall off from the l iving ; the l ine formed be

tween the l iving and dead tissue is called a line of demarcation .

This dead tissue is spoken o f as slough and very often it may

be seen lying in a wound as strands o f yellow green ish débris .

In those instan c es where the amount of t issue
,
fo r one reason

or another
,
is as large as a t o e or an entire extremity the proc ess

is known as gangrene or mortification .

If the indiv idual through some con stitutio nal in ferio rity has

been unable to localize the bac teria
,
their p o ison s may be ah

sorbed into the blood vessels direc tly . The pat ient then be

comes toxic
,
and the c ondition is known as toxemia. If n o t only

the toxins of the bacteria
,
but the actual bacteria themselves

are absorbed
,
a sepsis

,
sep tic emia, or bac teremia results . The

laity call this
“ blood poison ing .

”

If the pus itself
,
or collection s of bacteria, should localize in

difierent parts of the body and form smaller or secondary ah

sc esses
,
either in the skin or other organ s

,
the condition is

kn own as pyemia. Sepsis and pyemia are indeed serio us c om

plication s
,
for they o ften spell death to the patient . If they

follow in the path of c lean operation s they are due to care

lessness on the part of the surgeon or the nurse . They are a
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blot on the scalpel of aseptic surgery. It mean s that certain

bac teria entered the wound either befo re
,
during

,
or after op

cration . The bac teria which c ause wound infec tion s are nu

merous and varied . A classific ation o f these organ isms is here

with given :

Bac teria are of two c lasses zfi saprophytes, those which live

on dead organ ic matter
,
and parasites, which derive their nour

ishmen t from living bodies . The latter c lass pro duc e the patho

gen ic or disease bac teria : these are either cocc i or bac illi . The

various common cocc i may be div ided into staphyloc o c c i , strep

t o c o c ci
,
pneumo cocci

,
men ingo c o c c i

,
gonoc oc ci ; the bac illi, into

the bacillus coli commun is, bac illus typhosus , bacillus para

typhosus and bac illus pyo cyaneus. These are the germs which are

concerned in acute inflammation . There are others which cause

chron ic inflammations
,
the most imp o rtant o f which are the

tubercle bac illus and the spirochaete of syphil is . Then there

are those rarer forms of inflammation which are due to the ba

c illus of anthrax
,
o f glanders

,
and those due to the fungi group ,

such as actin omycosis . The pathological proc ess of all of these

is essentially the same ; it is simply a question of degree and in

ten sity ; it is dependent upon the virulen c e o f the organ ism c aus

ing the infec tion, and the general resistive powers of the pa

tient infected .

How do bac teria enter the body ? They may enter through

the broken skin giving rise to local inflammation with destruc

t ion of tissue and absc ess formation . In addition they may

gain access to the lymphatics drain ing the in fected area causing

lymphangitis, and often the n odes bec oming tender
,
hard

,
and

swollen (lymphaden itis ) . Or the bac teria may enter the blood

stream directly
,
resulting in septic emia or pyemia .

Inhalation is the mean s by which the pathogen ic bac teria

enter the trachea and lungs c ausing the maj ority of resp iratory

diseases . By ingestio n of food and drink
,
the germs may enter

the ton sils or the alimentary canal . An o ther portal of entry

in females is through the Fallopian tnbes directly into the peri

t oucal cavity causing periton itis with its various c omplication s .

If the body is in goo d health and properly nourished, all

these portals are safely guarded , but if the individual is weak
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en ed and the various pro tec t ive mechan isms are at fault
,
dis

ease readily en sues .

Injuries .
-Condition s o f in jury may be caused by the vari

ous factors already mentioned . The extent of the in jury will

depend upon whether the bony skeleton or the so ft parts are

invo lved
,
whether the so lid o rgan s

,
such as the l iver or kidney,

are torn ,
or the hollow visc era

,
such as the stomach and ih

testines
,
are perforated or ruptured .

D efo rmities.
—These may be divided into tw o b ig classes

those a patien t is bo rn with, and those which a patient acquires

during life . Among some of the congen ital deformit ies may

be ment ioned spina bifida
,
a condition in which part of the

bony portion of the sp inal canal is missing, harelip , cleft pal

ate
,
horseshoe kidney, Six fingers

,
an extra arm

,
or the fusion

of two individuals as in the case of the S iamese twins . Ac

quired deformit ies may be the results of in juries which have

been improperly treated
,
such as a poor reduction Of a fracture

,

or from paralysis of musc les due to n erve in j uries which cause

such condition s as drop wrist or drop foot .

New Growths .
—New growths

,
neoplasms

,
or tumors , may

be defin ed “
as growths

,
non -inflammatory in character

,
aris

ing from pre
-existing tissue but independent of the n ormal

rate or laws o f growth of such tissue
,
subserving no physiolog

ic al fun c tion .

”
They may be c lassified as ben ign and malig

nant . B enign growths, as a rule
,
are localized ; they may be

excised without danger of recurring
, and they do n o t spread

to other parts of the organ ism and start n ew tumor formation s .

Examples of these are fibromas
,
lipomas

,
and cysts . They

rarely endanger the l ife of the individual . Malignant growths

are those which are n o t local ized
,
which infiltrate t issues and

which Spread to various parts of the body (metastasize ) . They

are the c an c ers and the sarcomas . Surgery attempts to remove

these with the kn ife . And those c ells which have escaped the

kn ife will start foc i for the regeneration o f new tumor tissue

un less they are killed by the destruc t ive action of subsequent

radium and X-ray treatment .



CHAPTER II

SHOCK AN D HEMORRHAGE

Sho ck—This is one of the mos t serious condition s with

which the surgeon and the nurse have to cope. It may result

from several circumstances . It may be assoc iated directly with

severe in juries
,
may occur during the course of an operation ,

or follow in its path . As to the etiology of shock there are

many theories
,
but it s exact mechan ism does not concern us

here. Shock is characterized by a rap id, thready pulse, a

pinched
,
drawn face

,
sweating, rapid , shallow resp iration s, and

a persistently low blood pressure . Shock may be associated

with hemorrhage, but there is no severe hemorrhage without

shock .

Prophylactic Treatment o f Sho ck .
—There are several fac

t ors which aid . ih the prophylactic treatment of shock . To

begin with, the patient should be kept in a happy and cheerful

frame of mind . He should have a good night ’s rest before his

operation and his tissues should be well supplied with water.

This latter can be easily accomplished by encouraging the

drinking of fluids in cop ious amounts . Of course
,
two hours

before operation no more water should be permitted. Dur

ing his transport to the Operating room the pat ient should be

warmly clad and when he is placed upon the table he should

be covered with blankets.

Of prime importance also is the techn ic of the operation . As

little as possible of the abdominal contents should be exposed ,
and the exposed parts should be protected with moist

,
hot

saline pads . The tissues should be handled gently
, the hemos '

tasis should be perfect
,
and the operation should be performed

with as much speed as is consistent with safety. The patien t

should be kept under deep surgical anesthesia, the choice of

14
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the anesthetic being dependent upon the c ondition of the pa

tient .

After operation it is customary t o admin ister morphine hypo

dermic ally so that the pain which might arise will not reflexly

c ause a general depression o f the nervous system,
resulting in

shock .

Treatment o f Sho ck—When a c ondition of shock is eviden t,
it must be treated energetically . The patient should be plac ed

flat upon the bed and covered with warm blankets ; if nec es

sary
,
hot water bags and elec tric pads may be employed to rap

idly supply additional heat . Inasmuch as the patien t is un

con sc ious it is highly important to carefully guard again st

burn s from the elec tric heating pad , or a too ho t water bag .

The foot of the bed is raised by mean s of shock blocks, so that

the head is at a lower level than the feet . Shock blocks come

in various sizes : low,
medium,

and high . The medium ones

are generally suffic ient .

St imulants .
—Mo rphine is one of the best stimulants and

is admin istered in quarter grain doses with atrop ine sul

phate. Fluid is then given by in fusion in the form of normal

salin e at 105 degrees F .
,
and to this, Oc casionally, is added 30

min ims of adrenalin hydrochloride
,
1-1000 solution . If the

shock is not so severe
,
fluid by hypodermoclysis or Murphy drip

may be sufficient .

Transfusions.
—Sin ce hemorrhage may be partially responsi

ble for shock, the imperat ive need often is to supply the blood

which has been lost . B lood transfusion s no longer present the

obstacles which they formerly did
,
for the long tedious sur

gical methods of art erioven ous anastomosis have been prac

tically replaced by the use of the syringe and its modification s .

Grouping for Transfusions.
—Before any transfus ion is

given, it is always necessary to ascertain the blood group of the

patient and of the “ don or
,

” because if the bloods of different

groups are mixed together the red blood cells are destroyed and

the patient is liable to suffer a very severe reac tion ,
and derive

no benefit from the treatment . Human bloods are divided into

four groups . Of these the largest are groups two and four which

t ogether constitute about eighty-three per cent. of all individuals .
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In Selec ting a donor
,
it is very important that he be in good

physical health , and that his blo o d be free of syphilis as evi

den c ed by a negative Wassermann reac tion .

Transfusion s may be given by one of three methods
,

- the

direct arteriovenous method ; the indirect, as represented by

the syringe method ; and the one in which sodium c itrate is

used . The anastomosis of an artery of a donor to a vein o f the

recip ient is no longer done
,
because this rather cumbersome

method (which was rarely very successful ) has b een replac ed by
the other two types

,
which are mo re effic ient

,
certain ly easier o f

operation
,
and less trying both to patien t and donor . The

syringe method first used by Lindeman employs glass record

syringes which draw the blood from the vein of the donor ;
the freshly drawn blood is then immediately in j ected through a

needle into the vein of the recip ient . The great disadvantage

is the fact that the blood is apt to clot in
.

the needles of the

syringes in sp ite of the fact that these instruments may be

flushed with saline during the procedure as i s done in the Unger

method . To overcome this obstacle
,
a method frequen tly used

at the present time is the Lewisohn tran sfusion . It has been

demon strated that chemically pure sodium citrate in solution

will prevent blood from c lo tt ing
, and if used in a strength not

exceeding two-tenths per cent . will not prove in jurious to the

patient . The usual procedure is as follows

The donor is bled into a flask contain ing enough sterile

Sodium c itrate solution to preven t clotting
,
and as the blood

flows from the vein of the donor into the glass container, it is

slowly shaken so as to insure complete mixing with the c itrate .

The drawn blood
,
now rendered uncoagulable

,
may be given at

Once
,
or

,
if it i s not practical

,
it may be kept on ice and used

any t ime within twenty-four hours
,
provided it i s warmed to

the body temperature before in j ect ion . As a rule, the blood

is given to the recipien t by the “ gravity method .

”
This per

mits it to flow by gravity from a container elevated about two

or three feet above the head of the patien t into the vein of the

recip ient through the ordinary Luer needle which has previ

onsly been inserted . Or, it may be given by the gravity method

plus a three-way stop-cock and Luer syringe. The blood flows
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rapid thready pulse shallow superficial respiration s
,
and what

is very important air hunger .

” Air hunger is one of the

d iagnostic Signs of hemorrhage. In shock the patient is ordi

narily quiet , somewhat depressed . In hemorrhage
, the pat ien t

is gasping for breath , restless, asking to have the windows open .

begging for more air, and feel ing as if he were being smothered .

Treatment—If a large artery has been cut
,
the first aid

treatment is simply to arrest the hemorrhage by applying pres

sure with a tourn iquet . This is a band placed around a limb ,
and t ightened until c irculation through the artery is arrested .

It is an exc ellent method for the temporary arrest of hemor

rhage until some medical aid can be secured and the vessel

clamped and t ied .

Ligature .
—This is the tyin g Off of a vessel w ith material

which may be either absorbable
,
such as catgut

,
or non-absorb

able, such as linen . If the vessel is moderately small and has

been caught in an artery clamp
,
sometimes by twisting the

arterial wall, hemostasis is secured . This method is known as

to rsion.

Hemorrhage may also be controlled by means of the cautery;

heat is applied to the bleeding vessel so that it coagulates the

tissues and the bleeding stops .

Pressure—Pressure is in deed a very important means of

arresting hemorrhage, and sometimes good steady pressure Over

a bleeding surface may do much to stop the flow of blood . In

bleeding from bon e
,
one of the most efficac ious ways of c on

t ro ll ing it is to plug the hole in the bone with Horsley ’s wax.

This is composed of seven parts beeswax
,
one part almond oil ,

and one part sal icyl ic acid .

Capillary Bleeding—There are various ways in which ooz

ing c an be controlled . One is by mean s of cold and the other

by heat . Cold is espec ially efficacious in those operation s about

the mouth . For example
,
after the removal of adenoids and

tonsils
,
or operat ions in the nose or upon the palate, bleeding

is often controlled by slapp ing the fac e and neck w ith ic e cold

water . It appears that the contrac tion of the superficial ves

sels leads to a c ontrac tion of the deeper vessels , thus relieving

the hemo rrhage . Bleeding from the capillary blood bed of the
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uterus should not be controlled by the application of cold water

as such a procedure might result in shock . Instead
, an intra

uterine douche with a l ittle acetic acid and water of from 110

to 115 degrees i s excellent in controlling this variety of hemor

rhage. Often it is necessary to supplemen t this with packing ,
either with plain or medic ated gauze.

Styptics.
—Occas ionally for very small p in point o o z ing

,

fused silver nitrate is applied direc tly to the bleeding point .

After Treatment o f Hemorrhage—Inasmuch as a certain

amount of fluid is lost
,
it is very important to supply this to the

system either by the blood itself in the form of tran sfusion s
,
or

by saline infusion s . After the hemorrhage has been controlled

necessity may demand that the patient be t reated as a
“ shock

’

case.



CHAPTER III

POST-OPERATIV E COMPLI CATIONS

THE operation completed
,
the surgeon has done the maj or

part of his work
,
and the patien t from then on is entrusted to

the care of the attending nurse . It is true that all orders are

given by the attending surgeon
,
but their con scientious exe

cution is dependent upon the integrity and efficiency of the

nurse . The surgeon may see the c ase but once a day ; the nurse

sees the patien t at all times ; and she
,
by her careful attention

to details and her knowledge of human nature
,
can do much

to make the patien t comfortable and the post-operative course

smo oth in sp ite of the many complication s which might arise .

The immediate care of the patient after leaving the operating

room is discussed in Chapters XI I I and XVI . It is the pur

pose of this chapter to discuss the treatment of the various post

op erative complication s . The most importan t of these are

nausea
,
vomit ing

,
pern icious vomit ing

,
gastric dilatation ,

tym

panites, auto-intoxication ,
post-operative pneumon ia, pulmonary

embolism
,
urinary retention

,
urinary suppression , phlebitis,

thrombosis
,
and hemophilia .

Nausea is quite common . It is usually presen t after all

operation s for a Short time. Some do c tors are in the habit of

ordering cracked ic e to relieve this distressing symptom. When

ever it is ordered
,
care must be taken lest the patient get too

much and in this way imbibe large quantit ies of cold water

with the result that vomiting is very apt to en sue. When the

feel ing of nausea bec omes very severe it is accompan ied by

vomit ing . If a pat ient vomits later than twenty-four hours

after Operation
,
there probably is something in the stomach

which is causing a persistent irritation . Onc e this irritation

is removed
, the vomiting will generally cease . It must be re

membered that the patient has just been Operated upon, and

20
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that the nerves are exhausted, and that c on servative treatment

is better than radical . The most effec t ive proc edure for ridding

the stomach of fo reign material is gastric lavage ; but washing

the stomach is trying and t iring and should on ly be employed

when other simpler methods have proven un successful . First

the following should .be tried z—A glassful or approximately

eight oun ces o f lukewarm water with about a teaspoo nful o f

bicarbonate of soda should be admin istered by mouth . As a

rule
,
patients are very thirsty after operation

,
and avaric iously

drink the proff ered water . The result is that they are further

nauseated and soon vomit the ingested water , thus washing out

the stomach
,
and in stant rel ief often en sues . Sometimes

,
in

sp ite of these measures
,
vomiting w ill still persist . It is due

then to atony
,
a relaxation of the muscles of the stomach wall .

Persistent vomiting is very weaken ing
,

and gastric lavage

should be given almost immediately
,
if the bicarbonate of soda

and water fail t o affo rd relief . A post-operative lavage must be

of ho t water
,
for the heat itself is the effic ient agent in stimulat

ing the stomach walls to contract , and therefore the water

should be introduc ed at about 108-110 degrees Fahrenheit . An

o ther po int
,
—as l ittle air as possible should enter the stomach

tube
,
and when the lavage i s fin ished , the water should be c are

fully siphoned Oif from the stomach . If the vomiting persists

after a good gastric lavage, i t then may be due t o either per

nicious vomiting or po ssibly, gastric dilatat ion .

Pernic ious Vomiting—This may occur in children as well as

in adults
,
and is usually a man ifestation of what is c ommonly

spoken of as acidosis
,

a condition in which the normal alka

linity of the blood is dimin ished . It is rec ogn ized by the sweet

and fruity odor of the breath . If this condition be suspected
,

the urine should be examined for the presen ce of acetone. If

it be present
,
gastric lavage should be given

,
everything stopped

by mouth
,
and alkalis admin istered immediately either by a

t en per cent . sodium b icarbonate solution In a Murphy "drip
,
or

intravenously in three to five per cen t . solution ,
but never by

clysis .

Sodium bicarbonate is given until it is exc reted by the kid

neys. When the urine is alkal ine it is safe to assume that suf
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ficient bicarbonate has been admin istered to bring the blood

back to its normal alkaline reaction
,
thus reduc ing the ac idosis

which is the underlying cause of vomiting in these part icular

cases . There is one point
,
however

,
which needs emphasis in

the admin istration of sterile sodium bicarbonate solution s .

After the desired solution has been compounded
,
it must be

sterilized . Sterilization
,
by its heat

,
drives off carbon dioxide

thereby reducing the b icarbonate of soda to sodium carbonate .

This compound is not as good as the bic arbonate because it is

more i rritating to the t issues
,
and i s n o t as effective in reéstab

lishing the alk al in ity of the blood . To counterac t this
,
after

the solution has been c ooled suffic iently
,
carbon dioxide may

again be added by connecting a sterile tube to a carbon dioxide

tank and allowing the gas to bubble through the sodium car

bonate fluid for a suffic ien t length of time
,
thus making a bi

carbonate compound .

Gastric D ilatation .
—One of the most distress in g compl ica

tion s which may arise after an operation
,
and one which

,
if

not treated radic ally
,
energetically

,
and thoroughly may result

in death
,
is acute gastric dilatat ion . AS the name implies

,
in

this condition the stomach becomes enormously dilated
, and

presses upward on the diaphragm. This makes resp iration

very difficult because of the con stant pressure on the diaphragm.

And
,
inasmuch as the pyloric orifice of the stomach is aton ic ,

the intestinal contents seep back into the stomach
,
resulting in

persistent vomiting of large amounts of green ish and brown ish

colored fluids . To relieve this condition those mean s must be

employed which will cause the dilated stomach to con trac t and

approach its normal size .

Treatment .
—The stomach should be lavaged with a ho t s oda

bicarbonate solution at 1 10 to 112 degrees Fahrenheit, and the

lavage con tinued until the return is absolutely clear . While

this treatment is under way,
turpentine stupes should be ap

plied to the upper abdomen for t en o r fifteen minutes . It is

important to bear in mind that as these stupes must be hot to

be efficacious, the abdomen should be thoroughly greased with

vaseline before applying them,
as great care must be taken that

the skin is not burned . The integrity of the skin must be pre
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served bec ause this proc edure is to be repeated every two or

three hours
,
according to the disc retion o f the attending surgeon .

The stupe probably is the most effic ient and reliable metho d

for applying external heat , although some autho rities advise

the use o f huge flaxseed poultices . Strychn ine sulphate, gr .

may be given by hypodermic in jection every four hours
,

following the princ iple that the strychn ine will improve muscle

tone.

The patient
,
of course

,
during this period

,
should be given

nothing by mouth
,
but measures Should be taken to supply the

system with water . By persistent vomiting these unfortunate

pat ients have desic cated themselves of flu id
,
and it is necessary

that fluid be admin istered by mean s of a Murphy drip
,
or that

eight ounces of tap water be given by rec tum every four hours .

If the patients Show sign s of shock
,
which they often do

,
a

hypodermoc lysis of 500 to 800 c c . of sal ine should be given ,

o r
,
in some instan c es

,
an in fusion of saline. I f nourishmen t

be an essential element
,
a solution (two to five per cent . ) of glu

c ose may be admin istered intravenously. The glucose may also

assist in combat ing a beginn ing acidosis brought on by inan ition .

After the in it ial period of vomit ing has come to an end ,

it is advisable to give the stomach an absolute rest for about

twenty-four hours, and then to start the patient on what may
be called a gastric tolerance diet . ” The theory of this diet

is to partially desensitize the mucosa of the stomach and make

it more tolerant to fluids by the use of small doses of chloro

form water . If this is retained
,
pepton ized milk i s then started

in small doses . The amoun t of pepton ized milk is then gradually

increased
, the chloroform water is omitted

,
and the patient ,

after a period of absolute gastric toleran c e
,
is gradually brought

over to a selected soft diet . The exact details of this diet

are given in Chapter XII on Surgical D ietetics .

”

Tympanites.
—The distention of an abdomen following op

c ration is due to a gastric dilatation
,
a distention of the small

or large intestine
,
or a dilatation of the bladder resulting from

urinary retention . The word tympan ites or meteorism de

notes an inflation of the abdomen with gas. This gas is usually

intest inal ; occasionally it may be free in the peritoneal cavity
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from a perforation of the intestines . A condition of gastric

dilatation is rec ogn ized by distention in the upper abdomen ;
that of the small or large intestine

,
by a general ized abdominal

distention ; that of the bladder by palpation of a rounded mass

j ust above the pubes and the failure of the patient to vo id after

Operation . Tympan ites is certain ly distressing and modern

surgical nursing commands many methods to alleviate and re

lieve this condition
,
bringing much comfo rt to the patient .

Treatment—The theo ry underlyin g all treatmen ts is to aid

the patient in ridding the small intestines and c olon of gas.

The means for accomplishing this are many. One of the simplest

procedures and one o f the most effic ien t is the introduction of

a rectal tube.

A rec tal tube is a small p iece of rubber tubing about three

eighths of an inch in diameter
,
rounded at one extremity. This

is well lubricated with either K-Y or vaseline
,
and gently in

troduced into the rec tum beyond the internal and external

sphincters
,
and about three to four in ches beyond the anus .

The purpose is to form an exit for gas which may have ac cumu

lated in the colon . This simple procedure is often all that is

necessary.

Enemas. Especially in emergenc ies when the patient has n o t

had a cathartic
,
or a thorough intestinal clean sing before the

operation
, the fecal material is apt to ac cumulate in the colon

causing fermentation and Often stopping the passage of gas or

flatus by its mechan ical bulk . In these condition s it is im

portan t t o empty the lower b owel by a cathartic enema. The

soapsuds en ema is usually all that is required . But in tho se

cases where the soapsuds have brought very little return
,
and

the distention is still marked
,
and it is thought that fecal ma

terial is being retained
,
it is advisable to give a more purga

tive enema. The solution s whic h may be added to enemas may

be glycerine
,
one ounce

,
or turpentine

,
ounce to the pint .

Milk and molasses
,
— four ounces of milk and four oun ces of

molasses
,
—make a good irritative en ema. The magnesium sul

phate enema is used now quite frequently,—two oun c es each

of water, glycerine and magnesium sulphate in saturated solu

tion being employed . Some institutions use a mixture with
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3 . The end of the outflow tube should n o t be more than a

fo o t below the level of the patient . If it is
,
a j erky interrupted

flow is apt to result because t o o great a suction is established
,

and the mucous membrane o f the rectum is apt to be drawn

about the ho les o f the rubber tubing .

4 . There should always be a return of fluid through the out

flow and if for any reason it is n o t evident, the irrigation should

be sto pped immediately. For the pressure of fluid through

the inflow tube might be so strong as to cause distention with

a resulting paresis o f the gut ; or, what is extremely rare, there

might be a perforation in the co lon through which fluid empties

itself into the peritoneal cavity. The amount o f fluid which

the patient absorbs can easily be estimated by c omparing the

amoun t given and the amount returned .

There are tw o ways o f giv ing a co lon irrigation —One way
is to use an inflow and outflow tube ; the o ther

,
one tube to serve

alternately as inflow and outflow . The second method is less

advisable
,
fo r it is more lik e an intermittent enema

,
and is

certain ly more un c omfortable to the patient .

Aids t o Colon Irrigations.
—Just as in a dilatation of the

stomach water is applied internally and heat externally by the

application of poultices
,
so

,
in giving a colon irrigation ,

to

make it mo re effective
,
and to aid in stimulating the c ontrac

tion of the smooth muscle of the bowel
,
large flaxseed poultices

are used for their co unter-irritative effects . In addition ,
very

o ften 1 c .c . of pituitrin is given in tramuscularly during the

c olon irrigation . It is a known fact that a substan ce in the

posterior lobe of the pitu itary stimulates smooth muscles to

c ontract . Pituitary extrac t should no t be given by mouth be

cause its admin istration in that mann er is prac tic ally ineffectual .

In some cases
,
fo rtunately rare, rectal tubes , en emas and c olon

irrigation s will n o t relieve abdomin al distention . These cases

are spoken o f as paralytic ileus.

This is a c ondition in which the smooth musc le of the in

testine is prac tically paralyzed ; there is no peristalsis, n o pas

sage of gas, the patient becomes more and more distended as

the fermentation becomes greater and the toxemia becomes

more severe. This condition is helped by immediate surgical
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interferenc e alone . The mortality
,
however

,
is t errific ally high .

The operation performed is an en tero stomy, Chapter IV ,
page

5 5 ; an open ing is made in the small intestine thro ugh which the

gas, fluid and solid material may esc ape . Thus with a diminu

tion of the degree of toxemia
,
and the intestines rel ieved o f

their burden they will have suffic ient strength and recuperative

powers t o regain their no rmal tone and peristaltic wave ac tion .

Aut 0 -intoxication .
—Closely allied to meteo rism is auto-ih

toxic ation . In this c ondition the patient abso rbs certain

produc ts o f fermentation and dec ompo sition from the gastro

intest inal trac t
,
resulting in a slight degree o f temperature

usually assoc iated with headache and general malaise . This is

ordinarily rel ieved by a movemen t o f the bowels, pro cured by

an en ema
,
and a cathartic . This c ondition is never very seri

ous
,
and n ever alarming .

Post-operat ive Pn eumonia—This is on e o f the most serious

o f post-operative c omplic ation s . Often a patient reac ts favor

ably to an operation on ly to be dragged down in a day or

two by the toxemia of lung involvement ; and this
,
together

with the general weakn ess fo llowing surgical interferen c e,
often results in death . While pneumon ia canno t be absolutely

obviated as a post-operative c omplication
,
there can be a

marked diminution in its frequen cy if greater attention is paid

to the smaller details of ante-operative and post-operative care .

In hosp ital work and in private nursing the fact is often

forgotten that the patient in his home has been accustomed to

c ertain clothing and has been l iving for years under peculiar

hygien ic condition s . Upon entering the hosp ital he is given

an abbreviated nightgown and plac ed in a bed with one or two

blankets . When he is physically examined his gown is taken

off
,
and very often there is a draught from a nearby open win

d ow . The deep breathing and coughing in c ident to the auscul

tation of the lungs o ften cause a perspiration ,
and the co ol air

on the heated skin is a poor c ombination . Occasionally the pa

tient is asked t o get out of bed and stand up
,
his bare feet

very often resting again st the c o ld flo or ; o r o ften
,
when the

abdomen is shaved and being prepared fo r o peration
, the pa

tient is unduly exposed . Then from a warm bed he is placed
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upon a cold stretcher
,
wheeled through draughty

,
chilly halls,

and plunged into a superheated operating ro om . D uring the

operation he is apt to persp ire freely, and while it is routine

to change a dren ched gown
,
the patient

,
through neglect

,
is

often permitted to keep it
,
and in this c ondition he is sent

through the halls again
,
back into the ward . D uring the re

c ov ery period , he may toss around , un c overing his b ody,
and ex

posing his depressed system t o mo re draughts
,
more chilling

,

open ing the way to a pneumon ia . When the matter is given

thought
,
the real wonder is that pn eumon ia is no t more fre

quent . The best method o f treating this serious c omplic ation

is by prophylaxis . Prevention is better than cure
,
and c areful

and c on sc ientious surgical nursing will greatly aid in dimin ish

ing the in c idence of this dreaded complication .

Prophylac tic Treatment .
—Ante-operative .

-All patien ts be

fore operation sho uld be c arefully examined fo r c o ryza, bron

chitis
,
pharyngitis, or ton sillit is, and if any o f these exist

,
the

Operation should n o t be perfo rmed
,
but tempo rarily postponed .

Of course
,
acute cases fall in to an other c atego ry,

and very
o ften it is advisable to d o these under local anesthesia rather

than run the risk of ether or gas admin istrat ion which is sure

to spread the infec tion in to the lungs . If the nurse at any

time prio r to Operation n o tic es that the patient sneezes exc es

sively, or that sign s of a cold are developing , it is imperativ e

that she immediately no tify the surgeon
,
for few will operate

when there IS even the slightest infection of the resp iratory
system.

When patients are being examined physic ally, or rec eiving

treatments
,
it is highly impo rtan t that all windows and doors

in the vic in ity be closed and that draughts be dimin ished t o the

min imum . If a patient has t o leave the bed he should be ade

quately supplied with slippers, a bathrobe
,
and

,
if n ecessary,

a blanket . When he is moved t o and from the operating room

he should be warmly c overed
,
and in the operating room the

same general rules hold true. If his gown becomes wet with

perspiration
,
his body should be thoroughly dried and a new

gown supplied .

Operative Prophylac tic Treatment —While the patient is
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recovering from the anesthetic
,
the lower jaw should be held

firmly and pressed forward
,
exerting pressure at b o th angles ;

this will do much to preven t gagging and when the patient vomits

the head should be turn ed to one side
,
the jaw still being held

,

and the vomitus eruc tated into a pus basin . It is highly im

portan t that this be always done, because if this proc edure is

routinely and regularly followed
,
the danger o f the vomitus

being asp irated into the lungs is reduc ed . Aspiration is n o t an

uncommon cause Of pn eumon ia .

Post -operat ive Prophylac tic Treatment - When the patien t

arrives in the ward or ro om he should be warmly covered , and

very often in order t o maintain a good b ody heat , the bed may

be previously warmed either with elec tric pad or hot water

bo t tles. If the patient tosses about
,
the blankets should always

be readjusted . If there is a tenden cy to vomit the jaw should

be held firmly forward and the head turn ed t o o ne side . These

in struction s have been repeated bec ause it is extremely im

portan t that they become deeply impressed up on the nursing

mind . In other w ords
,
the inc idence of post-operative pneu

mon ia may be greatly reduced if the patien t before operation

is free o f any infection o f the respirato ry tract, and during the

period of surgical attention he be fully pro tec ted again st

draughts and unusual changes from cold to hot or hot to c old .

Treatment o f Po st-operative Pneumonia—The treatmen t is

really that of any lobar pn eumon ia . The patien t is usually
on a Gatch bed . The Gatch bed is on e which is made in sec tion s

so that the upper p o rtion o f the body may be elevated and

the knees flexed by adjusting these sec tion s to any desired de

gree.

The windows are o pen ed wide and as much fresh air is

given as is possible . The diet is l iquid in c luding milk . Fluids

should be forced to about c .c . a day, and the intake and

output should be accurately measured .

Abdominal distention is always looked for and treated im

mediately with rec tal tube
,
en emas or c olon irrigation s .

The cough is particularly distressing and dangerous
,
for

after a surgical operation the pressure caused by strain ing may

break some o f the sutures and sometimes the abdominal wound
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is ruptured wide open
,
and the abdominal contents evisc erated .

To preven t this ho rrible complication a go od
,
tight

,
well-plac ed

binder is exceedingly importan t , fo r it gives added support to

the abdominal wall . If the c oughing is very severe, the nurse

should support the lateral areas of the abdominal wall with

her hands . Should evisceration take place
,
the intestines should

be covered with sterile towels
,
and the surgeon immediately

summoned . F or the c ough
,
docto rs will presc ribe a c o deine

cough mixture
,
or leave orders for c odeine to be given either

by mouth or hypodermic .

As soon as the diagnosis is made
,
it is routine to admin ister

tin cture o f digitalis as a cardiac stimulant
,
the dose b eing 10

to 15 min ims three times a day. If the pulse is very rapid
,

and the heart overac ting
,
it is controlled by an ic e bag placed

over the precordium.

Pleural pain
,
which is very distressing

,
yields to strapping

the affected side with adhesive plaster .

Pn eumon ia cases must always be watched /carefully for

cardiac failure and edema of the lungs . The cardiac failure is

eviden c ed by a weak
,
thready pulse

,
cyan osis and respiratory

difficulty. Edema of the lungs man ifests itself by bubbling

resp irations .

Cardiac failure is treated by stimulan ts
,
such as camphor

in oil
,
caffeine or atro pine . Edema o f the lungs responds b est

t o good dry cupp ing espec ially applied to the posterio r region s

o f the chest . This should be done fo r ab out twenty minutes at

a time. Great care should always be exercised in preventing

the patient from being burned with the cups. The use o f

oxygen in these cases with the present apparatus is practically

useless and worthless .

Pulmonary Embolism .
—Closely all ied to post-operative

pneumon ia
,
but of differen t etiology

,
is pulmonary embolism.

It is not very common ,
and may occur after the simplest opera

tions ; for example , after an appendic ec tomy, or an operation for

varicose vein s ; it may be preceded by a thrombosis of the vein s

of the lower extremity, or come as a distinct entity. As a rule ,

it is ushered in by a sudden pain in the chest , dyspnea, blo ody

expectoration ,
rapid pulse, and slight rise in temperature . I f
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the chest is auscultated the doctor may sometimes n ote a fric

tion sound
,
or sign s o f beginn ing pn eumon ia may be ev ident .

Oc casionally,
in stant death oc curs

,
and at best the mo rtality

is high
,
varying from seventy to eighty per cent .

Treatment—Patien ts who develo p a phleb itis o r thrombos is

of the vein s of the lower extremity,
or any other region

,

should be kept in bed until this condition abso lutely sub

sides
,
because a small piece o f blood c lot may break o ff and

lodge in the lung as an embolus . Patien ts should n o t be per

mit t ed to be too ac tive after Operation even if their condition

is excellen t . The treatmen t of embo lism is t o reassure the

patients
,
for they are apt to bec ome greatly alarmed at the

sight of their bloody expec to ration . To further quiet them

mo rphine is admin istered . I f the diagnosis of its location is

made
,
it is customary to strap that side of the chest in which

the embo lus is lodged . This will immobilize the affected lung

as much as possible .

The family o f a patien t suffering from a pulmonary embolism

Should be apprised of the impending danger
,
for even though

the patien t may reco ver from the shock of the embolism itself
,

it may give rise to an embo lic pneumon ia and a recovery from

this condition is exc eptionally rare although it occasionally
occurs.

Urinary Retention—After Operation
,
o ccas ionally, a patient

is unable to void urine volun tarily with the result that the

urine collects in the bladder
,
the organ bec oming dilated be

yond its usual capacity. Pain is very apt to result from this

distention
,
and the patient is very uncomfortable . Urinary

retention is more prone to occur after operations about the

rectum
,
the vagina

,
the c ervix

,
and the bladder itself than after

operation s involving the upper abdomen . The reason for this

is that the c enter o f mic turition has been reflexly inhibited

by the Operative procedures ; or it may be due to n ervousness,
or that conscious c ontrol has n o t as yet been reestablished after

the admin istration of an anesthetic . As a rule
,
n o patient

should be allowed to go more than twelve to twenty hours with

out voiding . However
,
every efi ort should be made to have
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the patient void voluntarily, because all fun c tion s are better

performed by nature than if mechan ic ally interfered with .

Treatment .—The treatment of urinary retention is cathe

terization . A c atheterization is a surgical proc edure . A surgi

c al procedure in clean cases is an aseptic one
,
and every bladder

which becomes in fected after the introduc tion of the catheter

is a horrible reflection upon the individual who has done the

catheterization . This proc edure should be done with a good

light . The urethral orifice is carefully exposed . The catheter
,

be it rubber
,
metal

,
or glass

,
should be lubricated with a sterile

oil
,
either olive oil or K . Y . The urine which is withdrawn

sho uld be saved and examined as a matter of record . While

c atheterization every eight hours is a routine in some hosp itals

after perineorrhaphy
,
it should be remembered that a patient

may develop a
“ catheter habit because the ac t of micturition or

urination causes slight pain
,
and catheterization affords in stant

relief without pain . These cases should be treated firmly but

gen tly and - various expedien ts should be tried to induce v olun

tary mic turition . The drinking of large quantities of water,
the sound of runn ing water from turn ing on a water faucet

within hearing distance of the patient
,
or pouring warm water

over the vulva may do much t o en courage voluntary mic turition .

In those cases where there is an old inflammation of the

bladder
,
it is advisable n o t to draw o ff all the urine at on ce,

but to leave about four ounces in the bladder, or if all the

urine is withdrawn
,
to introduce immediately into the bladder

about four ounces of a warm sterile solution of boric acid . This

will prevent any possibility of an infection travelling from

the bladder to the kidneys via the ureter. The details of

catheterization are not given here
,
as they are known to every

nurse . but it cann ot be emphasized too strongly that this treat

ment above all must be done by a nurse with a surgical c on

sc ien c e .

Suppression o f Urine .
—Fo llowing some of the more exten ~

sive maj or operation s
,
especially those upon the kidn ey, either

a nephrec tomy or a nephrotomy, or pro statectomy, the kidneys

may shut down and secrete no urine ; the result is, that those

substances which should be normally excreted in the ur ine as
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The colonirrigation s, as stated previously, not on ly carry o ff

large amounts o f toxins
,
but they are a mean s of supplying

water to the tissues .

The kidneys may be stimulated reflexly by counter- irritants

applied to the skin of the lumbar region . This may be aecom

plished by the use of flaxseed poultices applied at two -hour

intervals
,
or by hot water bottles. Some surgeon s employ drugs

in order to stimulate the kidneys directly, by the use of such

substan c es as theobromine because of its direc t diuret ic action .

Five to eight grains are given three times a day for the spac e

of three days and then the drug is stopped . There is no doubt

that this drug is excellent in stimulating the kidneys and c er

tainly surpasses caffeine in its action . The disadvantage is that

it might c ause a certain amount of nervousness and insomn ia .

F orcing fluids either by proctoclysis or hypodermoclysis will

cause en ough fluid to be absorbed to dilute the blood, thus

result ing in a dim inution in the degree of toxemia. This simple

method not on ly relieves the patient of an impending uremia ,

but the kidneys are stimulated by the added amount of fluid .

In cases of high blood pressure with a high blood urea, the

actual removal of part of the blood volume will do much to re

duce the nitrogen c ontent of the blood, if on ly for a short period

of time. This is done by a phlebo tomy, or inserting a canula in

a vein in the arm
,
and p ermitting the patient to be bled o f

250 to 700 c .c . of blo od . The amount withdrawn should d e :

pend upon the con stitution and physique of the patien t . Quite

often after this procedure , 250 to 500 c .c . of normal saline are

introduced intravenously
,
resulting in further dilution of the

toxins.

If, in sp ite of all these procedures. there is no urine ex

creted , a rather heroic operat ive proc edure may be reso rted to,
that o f dec apsulating the k idneys . This is especially indic ated

in tho se cases which have a chron ic inflammation of the kidneys ,

preexisting Bright ’s disease . The Operation is spoken of as

Edebohls
’

s dec apsulation . It con sists o f the exc ision of the

capsule from the kidney so that with this restraint removed,
the organ may be able to wo rk mo re effic iently by establishing
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new vascular relationships with the surrounding tissues , thereby

obtain ing better n o urishment fo r itself.

Phleb itis.
—This c ondition is an inflammation of the ve in s ,

usually o f the lower extremity . It is rather late in on set and

is annoying because the patient is c onfined to bed fo r a longer

period o f time. It is man ifested by cramp -l ike pains in the leg ,
a rise in temperature

,
and a feeling o f general malaise . Ex

amination of the affec ted extremity shows that the part is

swollen and the skin over the vein s reddened . Oc casionally

the vein s may be palpated . The treatment c alls for absolute

rest
,
elevation of the affec ted part and immobilization , the part

being kept warm by a wrapping of cotton , or the additional

heat of an electric pad . Phlebitis may be associated with or

followed by thrombosis.

Thromb o sis—This may foll ow in the pat h of a phleb itis ,
and simply mean s the occlusion of the lumen of the vein with

a blood clot . The same condition may occur in arteries. The

symptoms are practically those of a phlebitis . The danger of

these cases lies not so much in thrombosis itself, but the fact

that these thrombi may give rise to small partic les of blood

clots (emb o li ) which invade the blood stream and localize in

any part of the body. The symptoms and physical sign s depend

on the area in which these emboli have lodged . If it should

localize in the brain
,
paralysis might ensue ; if in the central

artery of the retina
,
blindness ; if within the coronary art ery

o f the heart , immediate death . A glan c e at
‘

these possibilities

is certain ly proo f that a thrombo sis is
’

potentially a dangerous

o perative complication .

Treatment—The acute c ondition is treated practically the

same as a phlebitis
,
with the exception that the local applica

tion s vary, some using ic e compresses over the vein s , others

a 20 per cent . ichthyol ointment
,
some the elec tric pad . All sur

geon s bel ieve in absolute rest of the part involved . It is a

good practice to keep the weight of the bed c lothing away

from the affected area, by mean s of a wooden o r metal cradle.

When all the acute inflammation has s bsided , the patient

should n o t be allowed up and out o f bed un t il a good firm pres

sure bandage has been app lied . In a leg case
, the bandage
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is wound from the ankle upward to the kn ee. The patient

should be warn ad that even after leaving the hosp ital
,
or home .

that a rubber stocking properly fitted should be worn for a

long period of time.

Of course when this condition involves the superficial vein s

it is not so very serious
,
but it has been known to choke off

the femoral artery, the main channel through which the lower

extremity gets its supply of blood . This might result in

gangrene with subsequent amputat ion of the leg and thigh .

These severe post-operative complications are fortunately rather

rare.

Hemophilia.
—As s cience pro gresses n ew discoveries are

made and some certain Operative c omplic ations may be pre

ven ted by prophylactic measures. A disease no longer dreaded

is hemophilia (a condition marked by a tendency to persistent

bleeding ) . It would never occur if routine coagulation times

were done on all patients before they entered the operat ing

room. B lood usually clots in seven minutes and if the perio d

of clotting is beyond eight minutes, measures should be insti

tuted to in sure the clotting of the blood in a shorter period .

There are many condition s which interfere with the normal

clotting of b lood
,
but one of the most interesting of these is

hemophilia . It is a malady which is transmitted by the female

to the male
,
although rare instan ces have been reported where

women
,
too

,
are the sufferers . In this disease

,
blood does n o t

clot often un til 15 -20 minutes . Jaundic e is another condition

which hinders the clo tting of the blood . In hemophilia and

jaundice and in all cases in which the c lotting time is delayed

methods must be taken to lower the coagulation time to within

normal limits .

Treatment—Before o peration tho se patients with a pro

longed coagulation time should be given calcium lactate
, gr . 15 ,

three times a day, in milk . If at the end of three days
,
the

coagulation time has n o t been materially reduced
,
they should

be given about from 15 to 30 c .c . of ho rse serum intraven ously.

This is very valuable in lowering the co agulation time. Be

fore the admin istration o f horse serum
,
the patient should be

carefully tested by the in ject ion of minu te doses of horse serum
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into the skin to determine whether the individual is sen sitive

to it . Patien ts who have rec ently had tho se diseases in which

horse serum is used as a curative agent
,
as in diphtheria anti

toxin or anti-men ingo c o c cus serum
,
have a peculiar idiosyn crasy

to it
,
so that if this serum is given again

, a condition of
“
an

aphylaxis
” may result .

Anaphylaxis has been defined as the increased susceptibility
to an infec tion or the ac tion of any foreign substan c e intro

duc ed into the body following a primary infection .

”
This c on

dition is indeed serious, man ifesting itself by a sudden
,
labored

resp iration
,
rapid pulse

,
cyano sis and the appearance of large

red cutaneous blotches, or urticaria . D eath has been known

to occur W ithin a few minutes . If this condition should re

sult
,
it is best treated by the admin istration of atrop ine hypo

dermically, or adrenal in ,
min ims 15 . The elimination should be

further promoted by colon irrigations.

Recent investigation s have proved that patients with delayed

clotting time are often improved by ante-operative tran sfusion s

of human blo od. The blood of the patient should be tested

first for the particular group into which it falls, and then a

tran sfusion of blood from a don o r whose blood group is the

same as that of the patient should be given . (This is described in

Chapter II . )



CHAPTER IV

THE SURGERY AND SURGICAL NURSING OF THE

ALIMENT
'

ARY SY STEM

Introduct ion—In this and the following Chapters V to XI

of surgical condition s involving the systems o f the body, the

various pre-operative and post-operative nursing measures which

are peculiar to the individual case at hand will be indicated ,
but no standard routine courses of treatment c an be reasonably

prescribed because every surgeon will have his own . These will

necessarily vary from time to time in accordance with differ

enc es in patients
,
operative procedures

,
general condition s

,
et c .

However, in Chapter XIII , under the subject of
“
Anesthesia

,

”

and in Chapter XVI
,
under “The Operating Room

,

” there are

recorded representative practices which
,
with what is given

here, will give the student the framewo rk for surgical nursing .

Before considering the surgery of the Al imentary System,
a

brief review of these organs which con stitute it may be instruc

tive.

ORGANS or THE ALIMENTARY CANAL

I . Mo uth
2. Pharynx

(1 ) To nsils

(2 ) Adeno ids
3. Eso phagus
4 . Stomach
5 . Small Intestine

(1 ) Duo denum
(2 ) Jejunum

(3 ) Ileum
6. Large Intestine

(1 ) Cecum and ap pendix
(2 ) Co lo n

a . asc ending
b. transverse
c . descending

38
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(3 ) Sigmo id Flexure
(4 ) Rec tum

(5 ) Anus

ACCESSORY ORGANS o r D IGESTION ;

I . Teeth
2 . To ngue
3 . Salivary Glands

(1 ) Paro tid
(2 ) Submaxillary
(3 ) Sublingual

4 . Pancreas

5 . Liver and Gall Bladder

The Mouth—The mouth is o f special interest because it

comprises part of the operative field of the upper and lower

jaws
,
and the tongue ; it is the path through which the tonsils and

the adenoids are approached ; and the mean s by which the

trachea and esophagus are entered . Its main importance from

a surgical standpoint is that it can never be rendered sterile ,

so that all the operation s on the afore-mentioned organ s must

of n ecessity be contaminated . Even though the work is done

in a con taminated field, the same aseptic surgery should be prac

tised here as is practised in other region s .

This fact should n o t deter the nurse from getting the mouth

as glean as possible for the Operation . It is usual to have the

patient wash the buccal cavity every two hours with some

liquid
,
either warm saline

,
or water t o which has been added

one of the countless pleasant-tasting antiseptics which are in

everyday use. This should be begun abo ut two days prior

to the operation . It is imperative that mouth washing should be

done thoroughly. The nurse should n o t content herself by

simply in forming the patient that the mouth is to be washed ,
but she should stand by and see that it is efficiently done .

In addition
,
the teeth should be carefully brushed at least after

each meal . If pyorrhea exists
,
the teeth should be scraped and

the gums treated by a dentist . In this way the amount of mouth

contamination may be reduc ed to the minimum.

The inflammatory affec tions of the jaws, such as inflamma

tion o f t he gums
,
or gingivitis, or pyorrhea alveolaris

,
need
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no special mention here . But the new growths of the jaws
,

either ben ign or malignant , fo rm a very important chapter in

surgery because they may necessitate a resection of either the

upper or lower maxillae.

The Jaws—The jaw may be the seat o f a variety o f tumo r

formations Cysts arising from some abnormal ity in the

development of the teeth ; (2 ) n on -malignant growths
,
or epulis ;

and (3 ) mal ignant growths .

Treatment o f New Growths o f the Jaws—If the cysts are

small
,
they are removed and the membrane which lines the

c avity is destroyed . If nec essary, the cavity is packed and the

wound permitted to heal by granulation t issue . The only treat

ment is to keep the mouth c lean .

In the case of ben ign tumors
, the tooth about whic h the tumor

grows is removed and with it a portion of the bone. The

removal is accomplished by a Gigl i saw . It is always c on

venient to have at hand an actual cautery o r Horsley
’s wax

to control the hemorrhage which may ensue from the bone .

The cases of malignant growths
,
either carcinomas or sarco

mas
,
demand radical operation . In the case of the upper jaw

this is not so practical because
,
with the removal of the bone,

the eyeball loses its suppo rt and drops from its n o rmal

anatomical position resulting in a condition of double vision

or diplop ia and
,
by removing the hard palate, a commun ication

is made between the no se and mouth . However, in sp ite of these

two obstacles
,
the Operation is oc casionally done .

The removal of the lower jaw ,
however

,
is not so difficult ;

it may be removed either partially or in its entirety. The

actual operative techn ic is more of interest to the surgeon than

the nurse and will not be discussed here . The nursing pro

c edures are the same as for any radical Operation on either

the upper or lower jaw .

Ante-operative Treatment—As has been men tioned previ

ously, the mouth should be clean sed very c arefully. The Opera

t ive field
,
in the male

,
sho uld be prepared by shav ing an hour

before the operation , as the beard sometimes grows very rapidly

and nothing is more disagreeable than t o have the patient enter

the Operating room not properly prepared .
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cleansing of the mouth as already outl ined in Operation s upon

the jaw .

Operation—The anesthetic is admin istered intranasally .

The mouth is kept open by a self-retain ing gag . A heavy silk

ligature should always be at hand for introduc tion through the

base of the tongue. This serves as a tractor, and even after

the tongue has been removed the l igature is left in place, the

free end being fastened either to the teeth
,
or identified by

an attached pair o f forc eps that hang from the mouth . This

ligature should remain in place for at least twenty-four hours

after Operation
,
fo r it is invaluable in controlling the base of

the tongue should any serious hemorrhage occur .

Post -operative Treatment —In those condition s in which

either half or the entire tongue has been removed
,
the treat

men t of the raw denuded surface of the floor of the mouth is

what most concern s us . The desideratum
,
of course

,
is to ren

der this area aseptic . To attain this end
,
some Operators use

balsam of Peru
,
which is applied as gently as possible . The

dusting of iodoform powder is to be condemned
,
as iodine poison

ing
‘

may result . Other surgeon s prefer the use of mild ant i

septic sprays.

For about four days, the patient should be fed by enemata.

Each morn ing the bowels should be washed out with a soap

suds enema followed by rectal feedings (Chapter XII ) which

are given, as a rule
,
every four hours . If the pat ient is very

weak and emaciated
,
and demands more nourishment than can

be given by rec tum
,
a small stomach tube may be passed through

the nostril into the stomach , and left in place. Some operators

prefer that the patient be fed directly by mouth ; a soft rubber

catheter is passed along the normal side of the mouth permitting

the patient to swallow the l iquids which are poured slowly

through the tube. Each feeding should be completed by the

administration of sterile water
,
and the tube withdrawn ,

after

which the mouth should be thoroughly cleansed . So ft diet may
be given as soon as the wound heals and swallowing without

difficulty is possible . The patient should be permitted to sit

up in bed as soon as possible
,
and so as to afi ord

b

better drainage

to the secretions which collect in the mouth. the. head should be
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kept bent slightly forward . These cases may be allowed up from

bed on about the fourth day.

Treatment o f Inoperable Cases—While all patien ts suffering

from inoperable cancer are miserable
,
there are n one who pre

sent such a horrible spectacle as those with a large fungating

growth of the tongue. Unable to swallow
,
finding difficulty in

breathing
,
suffering agon ies

,
with an oral stench which is hardly

bearable fo r themselves or others associated with them
,
they

are entitled to all the sympathy possible . If nothing else c an

be done for these unfortunates they may be kept absolutely

free from pain . The loc al pain is sometimes reduced by dust

ing the ulcerated areas with o rtho fo rm powder . It is applied

before any food is taken . Mo rphine should be given l iberally
,

with a l ittle atro pine to prevent its depressing eflec ts. The

foulness of the breath may be lessened by the continual use

of mouth washes and mouth irrigation s . If dyspnea becomes

marked because of crowding of the larynx by growth
,
trache

o t omy may be necessary. If difficulty exists in swallowing
,

rectal feeding may be given . Feeding by stomach tube or nasal

gavage is not practical
,
because the rubber tubes coming in

contact with the growths cause excruciating pain . Occasionally,

the proper use of radium and X-ray,
in selec ted c ases

,
will do

much to give rel ief where the kn ife of surgery has failed .

The Pharynx.
—The pharynx is importan t surgically because

it lodges the ton sils and the posterior portion harbors the ade

noids. As is known
,
the ton sils may be the seat of acute in

flammation
,
and the bac teria may spread into the surrounding

tissues giving rise to what is popularly known as a quin sy sore

throat
,
or a periton sillar abscess .

Treatment of a Perit onsillar Abscess—Sin ce this condition
is in reality an abscess formation

,
mean s should be taken to

cause a pointing of the abscess as soon as possible . W ith this

ultimate end
,
flaxseed poult ices should be applied every two

hours to the side of the n eck that is affec ted and warm throat

irrigation s with a quart of sal ine at 105
° should be given at

regular intervals . This will n o t on ly cause a localization of

the pus , but will be very comfo rting to the patient and re

lieve much of the pain which accompanies this condition. The
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abscess is Opened by blunt incision under local anesthesia and

the pus evacuated . The after treatment is simple
,
consisting

main ly o f throat irrigations and antiseptic mouth washes to

relieve the oral fetor and promote d rainage .

Tonsillec tomy.
—Tonsils are removed very o ften

,
both be

cause o f a diseased condition and because of an inc rease in

size
,
or hypertrophy. As a rule the op eration is attended with

very little risk and is performed under ether in children
,
and

with local an esthesia in adults .

Operative Treatment—The patien t, if a child, is placed nu

der ether anesthesia in the dorsal position and the mouth held

open by a self-retaining gag ; an electric head lamp worn by

the surgeon supplies the light . The ton sils are removed by one

of several methods
,
either by blunt dissect ion with a Sluter

ton sillotome
,
or they are dissected out with scissors

,
and finally

enucleated with a snare. The hemorrhage is controlled by the

simple pressure of gauze sponges . If necessary, the bleedin g

vessels may be tied , or a sponge with a piece of tape securely

attached may be left in the ton sillar fossa for twenty-four hours .

After the operation has been completed
,
to further stop bleed

ing and cause the patient to regain consciousness as quickly

as possible
,
the neck and face are bathed with towels previously

soaked in ice water.

After Treatment .—While these cases are apt to ooze a little

after Operation
,
careful wat ch should be kept on their pulse,

and if they are bleeding briskly
,
as evidenced by the constant

expectoration of bright red blood
,
or the vomiting of large

quan tities of altered blood, the attending surgeon should be

notified immediately, for cases of fatal hemorrhage have been

known to result .

The diet should be liquid, ice cream being given to children
,

for the cold is gratifying to the throat, and the psychic effect

cheering to their depressed sp irits
,
and

,
in addition

,
the cream

forms a protective layer to the denuded areas of the pharynx .

The patient is kept indoors for a day or two to prevent catch

ing cold .

Adeno ids—Adenoids are removed either with a curette ox
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an adenotome. This operation requires no special treatment

beyond that already mentioned fo r ton sillectomy.

The Esophagus - While the eso phagus is as importan t as

any other struc ture of the body, its surgery is in its infancy

and the operation s few in number . Those diseases which in

terest the surgeon have very little n eed for a nurse
,
sinc e what

ever is done in the way o f treatment is n on -operative and per

formed by the surgeon himself.

Diseases o f the Esophagus —The esophagus may be burned

by the passage through it of foreign substances, or in jured by

the passage o f fo reign b odies . This will result in an ulceration

of the esophagus
,
with a resultant contracture and stricture,

making swallowing rather difficult . Of c ourse
,
as in other 10

cation s
,
c ancer may elect the es0phagus, but since it involves

this organ at its lowermost portion just where it pierces the

diaphragm muscle
,
very little is done for it by active surgical

intervention .

Treatment—If the esophagus has just been burned by acid ,
then alkali must be given in the form of a solution of sodium

bicarbonate . If caustic alkal i is the agent which has been

ingested
,
then a diluted vinegar solution is given to neutralize

the base. The stric ture, resulting from the heal ing of the in

jured area of esophagus is treated by the passing of esophageal

sounds
,
or bougies . These are passed at frequent intervals,

the diameter of the bougie being in creased in size un til the

esophagus has been dilated to n o rmal . If the ulceration is very

widespread
,
the dilatation o f the esophagus is impractical , and

because of its exten sive nature, more radical procedures must be

adopted .

The patien t being unable to swallow canno t be n ourished

indefin itely by rectal enemata, so that an open ing must be made

direc tly into the stomach . Through this fistula the food may
be in t roduced and the patient rec eive the proper n ourishment

for his existen ce. This operation is known as gastrostomy

which is described in detail on page 4 6.

Fo re ign Bo d ies in the Esophagus—The esophagus
,
as well

as the trachea and larynx, is often the resting place for swal

lowed foreign bodies
,
suc h as coin s

,
p in s

, et c . It is very im
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portant to really ascertain that the patient has a foreign body
,

and the X-ray is a valuable aid in determining the presence

o f many varieties . Some of these may be removed by special

instruments ; for example
, a co in -catcher

,
or by d irec t vision

through an esophagoscope . I f these bodies are o f too great

a size to be easily dislodged and are caught fast in the c ervical

region o f the esophagus
, the esophagus may be opened through

the neck
,
and the obj ect extracted . The operation is spoken

of as esophagotomy . If the foreign b ody is c lo se to the cardiac

portion of the esophagus it may be removed indirec tly via the

stomach by a gastrostomy.

New Growths o f the Esophagus
—Wh ile a resection of the

esophagus is sometimes performed for mal ignant stric ture
,
the

mortality is so high and the results so uncertain that c on

servative rather than radical measures are invariably employed .

Most surgeon s are content by introducing radium through an

esophagoscope into the esophagus and permitting the metal to

exert its rays upon the tumor cells and thus hinder their ex

travagant multiplication . Occasionally surgeon s perfo rm a

gastrostomy
,
so that the patien t will n o t starve to death .

Gastrostomy.
—When the esophagus is narrow ed either by

a ben ign stric ture
,
or c arc inomatous tissue to such an extent

that feeding is prac t ically impossible, a gastrostomy must be

performed to preven t the patient from starving . This is an op

eration whereby a commun ication is established between the

anterior surface of the stomach and the anterior abdominal

wall . Through this gastric fistula
,
fluid may be introduced , the

patient
,
in this fashion

,
being given n ourishment without the

food actually entering the esophagus . There are different types

of Operation s done but they all are essentially the same : they

vary in their techn ic .

Ante-operative Treatment—The abdomen is prepared in the

usual manner . Inasmuch as these patients are very emac iated

and weak
,
the operation is perfo rmed under local anesthesia,

prel iminary to which morphin e gr .

14 with atropine gr .

is given hypodermatically.

Operation—The abdomen is opened by a left rectus in

cision
, the stomach found, and packed ofl from the rest of the
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abdominal c avity with hot sal ine pads . A small Open ing is

made into the stomach and a sterilized catheter is introduc ed

into its interior . The further burying o f the c atheter within

the stomach, so as to prevent regurgitation of stomach contents

through the fistula
,
is one of technical detail . The peritoneum

is then narrowed and a few sutures are taken approximating it

to the stomach , so that this organ is held firmly to the abdominal

wall . The catheter is brought out of the skin incision and

clamped .

After Treatment .
—The patient is fed every four hours

through the catheter . A conven ient way of doing this is to

connect it with a small funnel so that the fluids may be easily

poured into the stomach . The foods which may be given are

limited to those which c an be made up into or dissolved in

fluids
,
and from six to ten oun ces of liquids may be given at

a feeding . Their caloric value should always be estimated and

great care should be taken to see that the patient is given suffi

c ient food . Some surgeon s permit their patients to chew

so lid food for the taste and because a flow of gastric juice is

stimulated by the hormone “ secretin of the sal iva ; but ,
naturally

,
the patients are n o t permitted to swallow the food .

After the first few days the catheter should be removed and

changed daily
,
a fresh clean one always being ready for im

mediate insertion . After the feeding the end o f the tube should

be clamped so as to prevent leakage
,
and an abdominal binder

applied . In about two months ’ time the tube may be left out

of the stomach
, and in serted at the feeding periods on ly. The

fistula in the interim may be covered with a piece of vase

linated gauze
,
held in place by a binder . Patients should be

taught to in sert their own tubes
,
the method of feeding them

selves, and the foods which may be taken .

It is highly import ant that the skin about a gastric fistula

be kept scrupulously clean . Should gastric c ontents leak either

from or around the tube, the skin should be washed immedi

ately and covered with some bland non -irritating ointment ,
such as Beck ’s paste or vaselin e . If this is n o t done , the gastric

juice will digest the skin and a painful ulcerated area about

the tube may result .
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The Stomach—The surgery of the stomach forms one of

the most brilliant and important chapters in general abdominal

surgery
,
for each year brings new gastric operation s with a more

refined techn ic .

Operation s upon the stomach
,
or

,
in fact

,
any part of the

intestinal tract, introduce an element which is of great im

portan ce from the standpoin t of an operating nurse . The

operative field in a simple celiotomy (the open ing of a peritoneal

cavity ) is clean ,
and under normal condition s

,
free from all

bacteria. Y et the interior of the intestinal trac t and colon
,
and

,

to a slighter degree
,
the stomach

,
are swarming with bac teria .

Naturally
,
in those operation s which necessitate an Open ing

into the stomach, intestines, or colon ,
a previously c lean field

will be converted into a
“ dirty” one. However

,
by carefully

padding 0 5 the operat ive field from the rest of the peritoneal

cavity
,
and by later carefully disc arding these instruments

(needles, ligatures, sponges, towels, et c . ) which have come into

contact with the contaminated field
,
it i s perfectly possible to

maintain the sterile toilet of the peritoneal cavity. This will

be discussed in greater detail subsequently. And it is upon the

nurses in the operating room that this routine and its observ

an c es are partially dependent .

Diseases o f the Stomach—The stomach may be sub ject to

various inflamm ations of the mucosa from a variety o f causes .

These are . con sidered under the general heading of gastritis .

They are of little interest surgically. The affection s of the

stomach which demand surgical treatment are those of gastric

ulcer and gastric carcinoma.

Gastric Ulcer.
-Gastric ul cer starts as an erosion of the

mucosa of the stomach, the ulceration gradually extending

deeper
,
at times eating its way through the muscular and serous

c oats of the stomach causing a commun ication between the ih

t erior of the stomach and the general peritoneal cavity. The

ulcer in itself is not so serious but by growing it may open a

blood vessel
,
causing a gastric hemorrhage (hematemesis ) . Or

the scar tissue which follows in the path of a heal ing ulcer may
interfere with the gastric functions by creating various d e

formities of the stomach . This is espec ially true when the ulcer
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outlined demonstrating the manner in which the sterility of

the peritoneal cavity can be maintained although the stomach

and jejunum have been opened and the field contaminated .

After the skin incision has been made, some surgeon s clamp

sheets to the subcutaneous tissues . The incision is then deep

ened through the fascia and muscles, the peritoneum opened, and

the stomach and the j ejunum delivered into the wound . The

jejunum is stripped free o f its fecal content , and an intestinal

clamp with rubber-covered blades applied lengthwise. The

stomach is clamped in a s1milar manner . The immediate opera

t ive field is padded o ff with hot gauze pads and the surround

ing sheets are further protected with additional towels . The

stomach and j ejunum are then brought into proximity by an

approximating Cushing suture
,
using Pagenstecher linen thread

on a straight round needle. This suture should be sufficiently

long to completely en circle the stoma between the stomach and

intestines . The n eedle and thread are protected with gauze

for the t ime being . The stomach and intestine are now ready

to be opened . From n ow on un til a sterile field is reestab

lished everything contaminated from contact with the Open gut

should be placed on a tray provided for dirty in struments . The

surgeon and his assistan ts must n o t touc h anyt hing on the

clean in strumen t table
,
and the sterile nurse must avoid touch

ing with her gloved hands anything that has come into c on

tact with the contaminated o perative field . After the redundant

mucous membrane has been trimmed
,
the mucous coat o f the

stomach is ready to be un ited to the contiguous mucous coat

of the j ej unum . This is accomplished with through-and-through

lock stitch using number 0 or 1 chromic catgut on a round

straight needle for one-half the circumference of the open ing,
a through-and-through Cushing stitch completing the closure.

The c ontaminated field is n ow sealed off; clamps, so iled gauze

pads
,
instruments and towels are removed and the gloves of the

surgeon and his assistants are either washed in bichloride or

exchanged for a new pair . The suture line is cleansed with

saline solution and fresh pads reapplied . The suture is re

enforced with Cushing suture o f Pagenst echer l inen thread .

as a continuation o f the original approximative l inen suture
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After the opening of the transverse mesocolon has been sutured

around the un ion between the stomach and the j ej unum with

interrupted number 1 plain catgut on a round curved needle
,

the gut is washed with saline so lution and fresh towels placed

about the Operative field . The hands are again washed with

bichloride
,
the gut returned into the peritoneal cavity and the

abdomen closed .

This will give an idea of the great c are which must be

taken throughout the operation to maintain strict asepsis
,
and

the nurse must be ever on the alert to see that the techn ic is

rigidly followed .

After Treatment —There is some degree of shock following

this typ e of operation ,
and it is necessary to admin ister saline

hypodermatically
,
or by rectum by Murphy drip . The drip

should be kept on for about four hours and OR for two . This

will prevent irritab ility of the rectal mucosa, and in sure the

proper absorption of the fluid . But as soon as the patient is

receiving sufficient n ourishmen t by mouth the drip may be dis

continued .

When the patien t has rec overed from the anesthesia, he

should be placed in Fowler ’s position (page for this posi

tion favors the passage of the ingested food through the new

open ing
,
the gastroen terostomy stoma . Some surgeon s are in

the habit o f allowing fluids within a few hours after the anes

thetic nausea and vomit ing have disappeared . Water is given

in dram doses every hour
,
and if it is tolerated

,
after a few

feedings an oun ce of p epton ized milk is allowed every two

hours
,
alternating with water every two hours . This may be

followed on about the second or third day by an ordinary Len

hartz diet . In some ho spitals
,
a special gastro enterostomy diet

has been arranged for these patients . Outlines of these diets

will be found in Chapter XII .

Complicat ions after Gastro entero stomy.
—Hemorrhage .

—Cc
c asionally, after the operation ,

the pulse may mount in fre

queney and the patient exhibit all the clin ical symptoms of

hemorrhage. This is evidence of gastric bleeding . The patient

should immediately be placed in an upright position in bed ,

and cold applied over the upper epigastrium by ic e bags
,
ice
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coils or cold compresses . Cold may be applied internally by
permitting the patient to swallow small p ieces of cracked ic e.

Adrenalin hydrochlo ride
,
1 -1000 may be given in saline solu

tion by mouth to control the bleeding for its local action as a

vasoconstrictor is well known
,
and at times it is a very efficien t

hemo static .

Vomiting—In spite o f the fact that an Operation has been

performed upon the stomach itself, the surgeon will o rder a

gastric lavage eighteen to twenty-four hours after Operation if

the vomiting is persistent ; this may be repeated as often as is

necessary.

Perforated Gas tric Ulcer.
—Ante-o perat ive Treatment .

Patien ts suffering from a perforation of a gastric ulcer have
,
as

a rule
,
a beginn ing periton itis, and as they are more or less

in a condition of shock , it is advisable that before Operation 14
grain of morphine be given hypodermically. This will relieve to

a degree some of the inten se cramp -like pain s and will make the

inductive stage of an esthesia smoother so that the struggling i

less . If they are in a state of severe shock
,
a preliminary in

fusion o f about 5 50 c .c . of saline should be given .

Operation—The abdomen is opened
, the region about the

stomach carefully padded off with moist hot pads and the per

foration hunted fo r. When found
,
if practical

,
it is enclosed

and inverted with a purse string suture . A thorough lavage 0 1

that region of the peritoneal cavity is p erformed by washing out

the upper abdomen with w arm saline
,
sponging out the saline

or using an aspirator attached to a suction machine . Some op

erat ors are accustomed to leave 5 00 c .c . of saline in the abdomen

before closing . The question of drainage is left to the dis

cretion of the individual surgeon .

Po st-operative Treatment .—As s o on as possible the patient

is plac ed in the Fowler position ,
and if greatly shocked a clysis

is given
,
o f 5 00 to 75 0 c .c . of saline . Some prefer the admin

istration of saline by rectum,
given by Murphy drip , four hours

on and two hours o ff . Feeding is begun after eight to twenty
four hours

,
and the patient may be placed upon a Lenhartz

diet . As a matter o f fact
,
treatment for this condition is almost

the same as that for a gastroenterostomy.
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Cancer o f Stomach—The symptoms o f which the patien t will
complain are determined by the area in which the growth is

located . If it is near the cardiac end where it does no t inter

fere with the function s of the stomach there may be no symptoms

at all. If it is in the fundus o f the stomach there may be pain ,

vomiting
,
loss of weight and anemia . If it is in the pyloric

po rtion
,
these symptoms are duplicated and there is a greater

tendency to vomit because o f the obstruc tion . Examination

o f the stomach contents in these cases may reveal a low ac id

content
,
n o free hydrochloric ac id

,
and often the presence of

lactic acid . X-ray examination is sometimes a valuable aid to

diagnosis
,
and

,
occasionally

,
the tumor mass may be felt in

the upper abdomen in the position of the stomach .

Surgical Treatment o f Cancer o f Stomach—The on ly hope
in cases of gastric cancer is partial or complete excision of the

stomach (gastrectomy) . The Operation is rather shocking and

the mortality is high . The techn ic for operation and the post

Operative care are practically the same as that already described

in the treatment of gastric ulcer .

Treatment of Duodenal Ulcer.
—This is practically the same

as the treatment for gastric ulcer .

Surgical Cond it ions o f Intest ines.
—There are many diseases

afi ec ting the intestines but the interesting on es from a surgi

cal standpoint are those resulting in perforation s and new

growths . The intest ines may be the seat Of perforation as the

result of typhoid, or tuberculous ulcers, or they may be torn

by some traumatic condition result ing from a stab or bullet

wound . The symptoms are those of periton itis . The Operation

at first is in the nature of an exploratory laparotomy . A search

is made for the in jured intestine and when found the wound
,

if small
,
is closed by a purse string suture . If the wounds are

multiple
,
it may be n ecessary that that part of the intestine

be resected , and the two op en ends o f the gut which have re

sulted may then be j oined together by what is known as an end

to-end
,
end -to-side

,
or side-to-side anastomosis (Fig . 6

,
A

,
B

,

C ) . Resection is also employed in condition s Of intestinal

growths
,
either ben ign or mal ignant .

If the condition of the patient is too poor to warrant the
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time n ecessary to anastomose the intestines with suture
,
a Mur

phy button may be employed (Fig . 6
,
D ) . This i s a perforated

metal button con sisting of two halves . One half is introduced

into one open end of the intestine and the intestine drawn over

it by suture. The other half is inserted into the other Open

end of the gut . The two parts of the button are then locked

together , thus anastomosing the walls of the intestine . The

FIG. 6.
—TYPES o r INTESTINAL ANASTOMOSES . A

, end t o end ; B , side to
side ; C, end t o side ; D , end t o end by Murphy button .

button eventually passes along the intestine after the union

between the bowel segments has become firm.

Post-operat ive Treatment—Operation s upon the intestines

require the same care practically as that following operation s

upon the stomach , except that cathartics by mouth should not be

given too early, and , when one is given
,
a mild cathartic rather

than a severe purgative should be presc ribed . While the pa

tient should be kept free from pain
,
too much morphine should

n o t be admin istered , for there is always danger of intestinal

paresis due to overdosage of this powerful hypnotic . Should
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the patient become distended , an irritative enema should be ad

min istered, and after the fo urth day colon irrigations may

be employed without any danger . If a Murphy button has

been used for anastomosis, all stools should be examined for the

presence of the button ,
and its passage should be immediately

reported .

Intestinal Obstruc tion—This is a condition in which the

normal passage through the intestinal tract is interfered with ,
either partially or completely . The symptoms naturally will

vary according to the locality of the obstruction . If it is high

up
,
n ear the duodenum,

vomiting is an early symptom ; if low

in the ileum,
distention is more marked .

Treatment .
—Immediately after a diagnosis of intestinal ob ~

struction
,
an exploratory celiotomy is performed with the hope

of finding the cause of the obstruction and relieving it .

Ante-operative Treatment—In all cases of intestinal oh~

struction it is very essential that the stomach be washed just

before giving the anesthetic . This will save a great deal o f

ann oyance later , because the danger of asp irating the foul ma

t erials stored in the stomach is reduced to the min imum . If

the patient is very weak or greatly shocked it is advisable to

administer the clysis of sal ine either before the operation or at

the same t ime the operation is being performed .

o peration.
—Inasmuch as the actual surgical condition s in

most cases of intestinal obstruction are not diagnosed until

the Operation
,
the Operating room nurse should be ready at

a moment ’s notice for anything from an enterostomy to an ex

ten sive resection . S ince these operation s demand a complete

exploration
,
there should always be on hand plenty of pads

and hot saline to care for the in testines as they are brought out

from the peritoneal cavity. If
,
after the obstructive element

has been found and removed
, the distention is still great to the

poin t of paralysis of the smooth muscle Of the in testine
, an

enterostomy might be performed . This is an incision into the

bowel for the purpose of inserting therein an L-shaped glass

tube known as a Paul ’s tube
,
or a simple rubber o ne . The Open

end o f the glass is connected with rubber tubing which drains

into a bottle provided fo r the escape of the intestinal contents .
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This operation practically amounts to the formation of an arti e

ficial anus .

Post-operative Treatment .—If an enterostomy has been

done
,
the treatment is the same as that prescribed following

intestinal in j uries . I f the tube has been placed in a high por

tion of the Jejunum,
pepton ized milk

,
beaten egg and other nu

tritive fluids may be introduced through it via a catheter enter

ing the d escending loop of gut ; the original enterostomy tube

should be temporarily clamped after the feeding has been intro

duced . I t is very importan t that these cases should be given

plenty of fluid either hyp odermic ally, rectally, or by infusion .

The skin about the enterostomy open ing should be well protected

again st the irritating influences of the intestinal contents either

by albo linated gauze or Beck ’s paste .

Intussusception .
—This condition is a form of in testinal ob

struction brought about by the telescoping of one portion of

the bowel into the other . The treatment
,
as a rule

,
is operative

entailing a reduction o f the in tussusception ,
or if the bowel is

gangrenous
, a resection of the involved po rtion s. There is

nothing special in its nursing.

Append ic itis—This is one of the most common operation s

performed today
,
and the cases in which the nurse will be called

upon to assist may be divided into three great groups.

1 . Interval or Chron i c Appendicitis .

2 . Acute Appendicitis without perforation .

3 . Acute Appendicitis with perforation .

1 . The Interval Appendix—This i s called an interval ap

pendix because the operation is performed after an acute attack

has passed away and before another acute attack makes its

appearance. In other words
,
i t i s an acute appendix which has

subsided , or has become what may be termed a chron ic appendix .

Symptoms—These may vary tremendously from vague di

gestive disturbances man ifested by gaseous eruption s
,
pain and

flatulen ce
,
to defin ite pain localized in the right lower quadrant,

the usual anatomical position of the appendix .

Treatment .—After a defin ite diagn osis has b een made
,
the

appendix is removed . The operation is termed appendicectomy.

Ante-operat ive Treatment .—The routine ante-op erative
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the public upon this subject . Sudden pain in the right iliac

fossa with tend erness and slight fever accompan ied by nausea

or vomiting point
,
as a rule

,
to acute appendicitis .

Treatment o f Acute Appendic itis—While most surgeons are
agreed that all cas es of acute appendic itis should be Operated

upon as soon as the diagn osis is made
,
there are some patients

who
,
in spite of all persuasion ,

refuse immediate operation .

Then again
,
when there i s exten sive pulmonary tuberculosis ,

bad cardiovascular disease, or diabetes , the expec tan t treatmen t

might be fo llowed . Of c ourse this is dangerous . The family

should be warned o f the con sequences , and the patient carefully
watched . Blood counts should be taken often

,
and should the

pulse rate and the number of white blood cells increase, although

the temperature does n o t vary
,
an Operation should be per

formed
,
even if local anesthesia has to be resorted to . If the

non -operative treatment is to be pursued, the patien t should be

put to bed
,
the knees flexed with a pillow underneath them and

ic e bags applied to the abdomen . The bag should be left on for

two hours and o ff for one. Nothing should be given by mouth

while there is vomiting . After the nausea has subsided
,
water

may be given in teaspoon ful doses . This may be augmented

later by albumen water
,
milk and lime water, broths and meat

juices . Enemas should n o t be given promiscuously, and if at

all
,
in small amounts and with great care . When the acute

symptoms have subsided a saline cathartic may be given by

mouth .

Ante-operat iv e Treatment—Fortunately, most of these cases
are generally Operated upon as soon as the diagnosis is made .

Naturally n o cathartic is ever given by mouth
,
but

,
if the patient

is in go od condition
,
the lower bowel may be cleaned by a soap '

suds enema. This does much to render post-operative recovery

smooth and uneventful .

Operation . The procedure is the same as that in interval

appendicitis and i f the append ix has not ruptured
, the abdomen

is sewed tightly without drainage .

Po st-operative Treatment .—The treatmen t is iden t ical with
that prescribed fo r interval appendic itis

,
except that occ asionally

eight ounces of tap water might be admin istered by rectum and
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the patient ordered in Fowler
’s position if there was free fluid in

the pelvis. (The Fowler position is a semi-erec t position obtained

by either elevating the head of the bed and flexing the knees
with a pillow or by adjusting the gatch bed . ) A cathartic is

generally given on the third or fourth day. If everything pro

gresses smoothly the patien t is allowed up on the nin th day.

Acute Append icitis w ith Perforation—This is a condit ion of

acute appendicitis complicated by a perforation which either

forms an abscess about the appendix or results in a d iffuse

spreading infection of the peritoneum (periton itis ) . The

symptoms are those of acute appendicitis, only more severe .

Ante-operative Treatment—The treatment is the same as

that which has been outlined for acute appendicitis .

Operative Treatment—The appendix is removed and the

stump inverted whenever possible . The abscess cavity is freed

of its pus, and a drain is introduced into the cavity or into

the lower pelvis. The drainage material may be any one of

the substances discussed on page 310
,
Chapter XV II .

Post-operative Treatment .—The treatment is s imilar t o that
o f acute appendicitis

,
except that the patient is usually more

acutely ill
,
and occasionally shocked . The patient is placed in

Fowler ’

s position and saline is given l iberally by Murphy drip .

D ressings are generally done daily . The patien t is kept in bed

until the drainage tube has been removed and the wound is prac

tically healed .

Complications—The compl ication s apt to occur are those

which follow any abdominal Operation for periton itis . Those

cases in which there is a persistently high temperature and an

increased leukocyte c oun t should make one suspect a sec ondary

abscess. I f a mass is felt through the rectum
,
defin ite pro of

of a secondary pelvic abscess is established . This condition

does not always demand operation to establish drainage of the

abscess, as in some cases the mass might be absorbed by efficien t

hot colon irrigation s given at four-hour intervals .

Occasionally a dressing which has b een previously pussy
,
may

be covered with blood . This is ev idence o f a sec ondary hem

orrhage . The attending surgeon should be called without any
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loss of time
,
and the wound packed temporarily to control the

bleeding . The bleeding vessel is then sought and ligated .

Now and then
,
quite so on after operation

,
the d ressing may

be covered with feces ; a s ign that the d readed complication of

fecal fistula. has occurred . All drainage tubes are removed
,
and

the wound is treated as any enterostomy or colostomy. D ressings

are changed at frequen t intervals, and the skin is p rotected and

kept scrupulously clean . Fortunately
,
most of these cases heal

even tually, although convalescen ce is long and protracted .

Recently
,
cases of appendicular abscesses have been treated

by the Carrel-Dakin metho d . The techn ic of its administration

is described in Chapter XIX .

The Co lon—W ithin recent years the surgery of the colon
has made tremendous strides bec ause of the attent ion drawn to

it by the much discussed tepic of co lon ic stasis and its relation~

ship to autointoxication . While many of the English surgeon s

exc ise the colon in c ases of obstinate and obdurate con stipation ,

complete or partial colectomy is done mainly for new growths

of the large intestine . In certain types of cases where an art i

fic ial anus has to be established as a preliminary measure
,

c o lostomy i s done, or the colostomy may be the only advisable

pal liative measure for inoperable carcinoma. The surgery and

nursing entailed for colon cases is practically the same as that

for the intestinal variety both from the ante-operative and the

operat ive standpoint . The only difference is found in the post

operative treatment ; all rectal medication should be omitted for

as great a period as is possible.

Colo stomy.
—A colostomy is an in cis ion into the colon for

the purpose of short-circuiting the fecal c ontents and of estab

lishing an artific ial anus . The operation of colostomy is simple.

The desired part of the colon is brought into the wound
,
then a

glass tube is passed through the mesentery of the colon
,
so as

to prevent the colon from slipping back in to the peritoneal cavity.

(Fig . The exposed colon is then sealed o ff from the peritoneal

cavity by suturing it to the parietal peritoneum.

Post-operative Treatment—The colon is c overed with vase
linated gauze, and a sterile dressing applied . The patient is
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fed but little and t o further con stipate the patien t a pill of

opium
,
grain s 2

,
may be given fo r the first four o r five d av s .

On about the third o r fo urth day the exposed Ioop Of colon is

opened with the aid o f an

actual cautery
,

establishing

the artificial anus . There are

several factors that are of

importance in caring for a

patien t with a colostomy . If

possible
,
an attempt should

be made to regulate the move

ment Of the bowels and the

food given should be of a

constipating variety
,
so that

when the bowels move
,
the

movement should be hard

and formed
,
instead of loose

and diarrheal . The skin sur

rounding the colostomy is

apt to become irritated . I t

should be protected by an

F IG. 7 —COLOSTOMY BEFORE BEING
I NCISED . A

,
glass ro d passed through

mesen tery o f c o lon ; B , expo sed lo o p o f

c o lon .

Ointment of bismuth subn itrate and zinc oxide to which may be

added a l ittle Oil Of eucalyptus .

If at any time, however, there i s n o mov ement from the arti

ficial anus, and general distention is evident
,
there should be

FIG. 8 ,

—COLOs
TOMY BAG.

n o hesitan cy in giv ing an enema through the

colostomy open ing . I t is n o t advisable t o

give cathartics by mouth
,
especially the saline

variety
,
for it should always be remembered

that these patients have practically n o c on

trol of their bowel movemen ts
,
and watery

stools cause a con stan t soiling of their dress

ings . After a while the patient may wear

a colostomy bag, a rubber applian ce which is

worn over the artificial anus to collect the feces . This is held

in place by straps . (Fig.

The Rec tum.
—The importan t condition s from a surgical

standpo in t oc curring in o r abo ut the rectum are : (1 ) ischiorec tal
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abscess, (2 ) fistula in ano , (3 ) hemorrhoids, (4 ) cancer of

rec tum.

Ischio rec tal Absc ess—An absc ess ab out the rectum is l
'

ke

an absc ess in any other part Of the body except that it might

commun icate with the rectum
,
and if n o t treated properly a

fistula might result . This is a trac t conn ec ting the skin and

rectum. For this reason it is always better to incise and drain

the abscess as so on as possible, packing the abscess cavity and

permitting it to granulate from the bottom.

Fistula in Ano .
—This may be the result of a poorly treated

ischiorec tal absc ess . It is importan t in treat ing the fistula

that the trac t be excised in its entirety by careful and c omplete

dissection .

Ante-operative Treatment —A cathartic is given tw en ty

four hours before operation
,
usually an oun ce of castor oil .

Four hours before Operation
,
the lower bowels should be thor

o ughly washed with a warm soapsuds enema. At least three

of these should be given . If the third return is n o t clear
,
more

enemata should be admin istered until the rectum is absolutely

clean sed . This rectal treatmen t should n o t be administered

just prior to Operation
,
because much of the l iquid material is

apt t o be retained and the surgeon is hampered in his work by

the escape Of rectal fluid . Some surgeon s in j ect the fistulous

tract with a solution Of methylene blue, a dye which colors the

tract making its ramification s evident . This may be done before

o r after the anesthesia has been begun .

Operation—Un t il the patien t regain s con sciousness, the legs

should be tied together . In Operation s about the rectum
,
reten

t ion Of urine is apt to result and great care should be taken lest

the bladder become distended . The diet should be constipating

and to further constipate the patient a pill contain ing Opium is

given three times a day. The bowels should be moved upon

the fourth day,
and

,
after the movement

,
the parts washed

w ith soap and warm water
,
and fresh packing introduced . The

packing must be changed each time the bowels move, if stain ed

with fecal material . The dressing of these c ases is exc eedingly

important . If the packing Of the cavity is left to the nurse
,
she

should very con sc ientiously see that it is firmly and securely in
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troduced into the depths of the granulating cavity. The proper

healing will do much to preven t a recurrence Of the fistula .

Hemorrho ids—Piles are s imply dilated veins ab o ut the rec

tum. They are divided into the internal variety (those situated

above the internal sphin c ter ) , and the external variety (beneath

the external sphincter ) . Piles may be a source of annoyance

by their protrusion
,
their bleeding

,
or the veins may become

inflamed and thrombosed .

Ante-Operative Treatment—The treatmen t does n o t differ

from that of an ischiorec tal abscess .

Operative Treatment —After the patien t is anesthetized, the

sphincter ani is dilated manually as a preliminary step to the

Operation . This gives a better exposure of the interior Of the

rectum
,
and by paralyzing the sphin c ter, the after pain is less ,

sinc e the musc leabout the rec tum cannot c ontract .

The p iles are removed by (1 ) simple excision
, (2 ) clamp and

cautery
,
or (3 ) by ligating the pile-bearing area . After the Op

cration has been performed
,
some surgeon s insert a rec tal tube

around which has been wrapped two or three layers of vase

linated iodoform gauze. The advantages of this are two fold

it preven ts hemo rrhage and it enables the accumulated gas to

escape ; but it has the great disadvantage Of being rather pain

ful and un c omfortable fo r the patien t .

Po st-Operative Treatment .—The same measures are taken as

fo r an ischiorectal absc ess
,
exc ept that on the fourth day,

when

the c athartic is given
,
immediately be fore the patien t moves

the bowels
,
six oun ces of warm olive o il are in tro duced in to the

rec tum through a tube . This softens the accumulated feces and

lubricates their passage . Following the movemen t Of the bow

els
,
the patient should be in structed to take S itz baths

,
n ight and

morn ing . These are comfo rting and are very helpful in healing

the denuded areas about the rectum. For a period o f two to

three weeks after Operation
,
the patient should receive n ightly

an oun ce of licoric e powder
,
as it is essen tial that the b owels

be kept so ft and loo se . The patient should be put on an an ti

c on stipation diet
,
a good example o f which may be found in

Chapter XII on diets .

Complications—The great danger in a hemorrhoid Opera
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tion is that Of hemo rrhage . If a patient begins to faint and to

show the signs o f hemo rrhage
,
even though n o blood is visible

externally,
which might happen if a rectal tube i s n o t inserted ,

the attending surgeon sho uld be immed iately summoned . The

patien t is placed under anesthesia
,
a tube “

en chemise ” is intro

duc ed and the rectum firmly packed . A tube “
en chemise ” is

simply a rubber tube to the rectal end of which gauze is at

teched . (Fig . I t is inserted into the rectum and packing is

introduced between the tube

and gauze
,
thereby exerting

pressure on the bleeding area .

Sometimes the bleeding point

itself may be ligated .

Canc er o f Rec tum—As in
other location s

,
c ancer in this

region
,
provided it has n o t

progressed too far, demands

excision . The rectum may be

excised by way of several

routes
,
—by the perineal

route
,
the sac ral

,
by the

vagina
,
through the abdomen ,

5
or by a combination Of these .

F iG. 9 .

—TUBE “ EN CHEM ISE .

” A,

AS a “119 any excision Of the

3132n
gauze attac hed t o rubber

I

i
ec

l

f
um is preceded by a pre

liminary colostomy . The

techn ic o f this has already been desc ribed on page 60 .

Excision of Rec tum by Perineal Route .
—The patien t is

placed in the litho tomy position (see Fig , 72, page the

anus is sewed up
,
and the rec tum is dissected from the sur

rounding tissues until the upper limit of the growth is reached
,

and then it is exc ised .

Excision o f Rec tum by Sacral Route—The patien t is placed
in the Kraske

,
or reversed Trendelenburg position (see Fig .

70
,
page and as a preliminary, the coccyx and a portion

o f the sacrum are remo ved . This affo rds freer access to the

rec tum
,
and the rectum is dissec ted freely and exc ised .

Exc ision Of Rec tum through the Vagina—In this operation
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fat . In testinal elimination should be kept free by using salts ,
especially sodium phosphate . There

'

is a popular superstition

that c onsuming Olive Oil aids the free passage Of gallstone : .

This is very much exaggerated and without scientific foundat ion .

Operative Treatment . —Operative measures are empl oyed

when there have been repeated attacks of colic
,
when the stone

has become impacted, or when the gall bladder is acutely in

flamed o r filled with pus .

Ante-Operat ive Treatment .
—The an te-operative treatmen t is

o f extreme importance in jaundic ed cases bec ause jaundice is

one Of the fac tors which prevents or delays the clo tting Of

blood . Naturally
, pre

-Operative measures must be taken to

ensure a lowering of the coagulation time. This may be aecom

plished (prev iously mentioned in detail in Chapter I I I ) by the

administration of calcium lactate
,
horse serum

,
or tran sfusion .

The position of the patient on the Operating table is impor

tan t because the gall bladder and its passages lie deep within the

abdomen
,
and every effort must be made to make them as acces

sible as possible . This is attained by placing the patient on the

table so that the gall bladder bridge may be elevated, thus forcing
the liver forward ; or a sandbag may be placed in the region Of

the eleventh or twelfth ribs . Both methods yield good results .

(See Fig . 65
,
page

Operations .
—The Operation s which may be performed upon

the gall bladder and its ducts are cholecystotomy, cho lecyst o st

omy, cholecystectomy, choledochotomy, and cholecystenterostomy.

Cho lecysto tomy .
—This is an operation in which the gall

bladder is Opened
,
the stones removed

,
and the original incision

in the gall bladder closed . I t is no t Often performed because

the gal l bladder generally requires drainage.

Cho lecystostomy.
—In this operation the gall bladder is n o t

remo ved
,
but it is drained ; the drainage is placed into the

gall bladder itself by burying the tube with a purse string

suture .

Cho lecystec tomy.
—This procedure is the mo st frequen t ; it

involves the removal of the gal l bladder and the ligation Of the

cystic duct and cystic artery .

Choledo cho t omy.
—In those cases in whic h the stone l ies
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impacted in the common duct, the removal o f the stone by inci

sion o f the duct is spoken o f as choledochotomy. This operation

entails drainage of the common bile duct .

Cho lecystentero stomy.
—Sometimes the Obstruction o f the

common duc t is such that it cannot be removed ; fo r example
,

stric ture of the duct
,
either ben ign or carcinomatous . If the

patient is suffering from in ten se jaundice
,
an attempt is made

to short-circuit the bile . This is done by establishing an

anastomosis between the gall bladder and the stomach Or between
the gall bladder and the small intestines . This operation is

spoken of as cho legastro stomy or cholecysten terostomy .

Po st-operative Treatment .—Operation s in and about the gall

bladder are ac compan ied by a great deal Of shock
,
and as most

Operation s involving the upper abdomen are attended by a

large percentage Of pn eumon ias
,
all mean s must be taken to

insure p erfect care of the patient
,
to prevent him from being

chilled or caught in draughts.

In those c ases in which the gall bladder is drained
,
or where

a cholecystotomy is performed
, the end of the drainage tube

should be inserted into a bottle so that the bile may be col

lec ted
,
its character Observed

,
and the amount estimated . Cc

casionally,
bile will leak along the side Of the drainage tube,

resulting in a gen eral soaking and discoloration Of the dressing .

If this discharge is very marked
,
the superficial layers of the

dressing may be removed and fresh c ompresses applied .

It is impo rtan t that all urine should be examined closely for

the presen ce of bile
,
and that the stoo ls be sen t to the laboratory

to determine whether bile is presen t . While the gall bladder is

drain ing
,
the patient must be plac ed upon a diet which is poor

in fat
,
because the bile salts which aid in the saponification of

the fats are missing .

Surgical Conditions o f the Liven—The diseases which c om

monly involve the liver from a surgical standpo in t are injuries

to the liver
,
abscesses Of the liver and cirrhosis of the liver .

Injuries t o the Liver .
—The l iver may be in jured by direct

or indirec t violen ce ; it may be torn ,
with an ensuing hemorrhage .

This must be treated by immediate laparo tomy, packing the

tear with gauze
,
or by suturing the tear of the l iver with ma t
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tress sutures, employing a round, non -cutting liver needle. The

suture material is usually chromic catgut.

Abscess o f Liven—This may be Of pyogen ic origin , or the

direct result of amebic dysentery. These abscesses may be

opened and drained direc tly through the abdomen , or if the

abscess is high
,
an operation may be perfo rmed through the

posterior lateral area of the chest . The parietal and visceral

pleura are sutured together
,
and after adhesions have taken

place
,
so as to seal Off the pleural cavity, the liver is drained

through this area. In this way no pus flows through the abdomi

nal or peritoneal cavity
,
or through the pleural cavity. This

operation is done in two stages : the first being a partial resec

tion Of the rib
,
with the suturing Of the parietal and visc eral

pleura ; the second is the drainage o f the abscess through the

area of the adhesions .

Cirrhosis Of Liven—As this condition is asso ciated with a

filling of the peritoneal cavity with fluid (ascites ) , and as it is

presumably due to an Obstruction of the portal circulation ,
an

attempt is made to establish a collateral circulation by the Talma

operation (omentopexy ) .

Twenty-four hours prior to Operation
,
an ordinary parac ente

sis abdominalis is done. The patient is then operated upon ,

and a portion of the omentum brought through the anterior

abdominal walls in the midl ine and sutured to the subcutaneous

tissues. In this way the omental veins will establish collateral

c irculation with the internal mammary vein , thereby lessen ing

the strain Of the portal system.

The one importan t factor in po st-operative treatment is when

a patient strains
,
the abdomen should be firmly held so as to

prevent further evisceration Of the abdominal contents alon g

with the omentum.

Surgical Conditions o f the Pancreas.
—The operations upon

the pancreas are very few in number. The only diseases which

need deman d our attention are pan creatitis, either in chron ic

or acute forms
,
and cancer of the head Of the pancreas . In

inflammatory d iseases of the pancreas, inasmuch as the bile is

supposed to be an i rritating and causative factor
,
its flow is

short-circuited by drain ing the gall bladder (cholecystostomy ) .
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In the meanwhile the pancreas
,
free from the irritating effects

o f bile
,
will gain a much needed rest

,
and the inflammatory

process may subside.

Carcinoma of the head of the pan c reas may en c roach upo n

the Open ing Of the bile duct in the second po rtion Of the duo

donum causing intense jaundic e . Inasmuch as new growths Of

the panc reas cann o t be excised without a terrific Operative mor

tality and disastrous after results
,
the on ly Operation done to

relieve the un fortunate jaundic e vic tims is that of drainage of

the gall bladder. The nursing proc edures employed in these

cases are similar to those used in operation s upon the gall

bladder.

Hernia—A hern ia
,
or rupture

,
may be defined as the pro

trusion Of an organ or part of an organ or other structure

through the wall of the cavity n o rmally contain ing it. ” The

rupture is named from the region in which it appears . There

are many locations where, because of certain mechan ical weak

nesses
,
hern ia is quite common . It occurs very frequently in

the inguinal region .

Inguinal hernia is a form of rupture that occupies the in

guinal canal either partly or entirely ; i f it occurs the condition

is spoken Of as an indirec t hern ia . A hern ia making its appear~

ance almost directly into the external abdominal ring is cal led

a direct hern ia.

Under ordinary c ondition s
, the conten ts of the hern ial sac will

disappear into the abd ominal cavity when the individual is at

rest
,
to reappear when the in tra-abdominal pressure is in

creased
,
as during coughing or arduous physical labors . A

hern ia which disappears is kn own as reduc ible ; i f because of

adhesion s this does n o t occur it i s irreducible. There are several

varieties Of the irreducible group : Incarcerated,—a type o f

Obstruc ted hern ia contain ing bowel in which the passage Of fecal

material is arrested but the circulation Of the in testine is un im

paired . Strangulated ,
—a hern ia in which not on ly the bowel

is obstructed but also the blo o d supply. If this condition is

not operated upon very soon after its incipiency a gangrene of

the Obstructed lo o ps of intestine will result.

Other varieties of hernia are femoral, which is a rupture in
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the region of Scarpe
’

s triangle occurring through the femoral

ring ; umbilical , which is a protrusion through the abdominal

wall in the region of the umbilicus . Then there are hern ias

which o ccur fo llowing Operation
,
especially in tho se cases in

which the abdominal wall has become weakened . These are

known as post-Operative hern ias .

Oc casionally
,
espec ially in children ,

the hern ial sac may c on

tain the testicle ; this i s k nown as a congen ital hern ia and always

accompan ies an undescended testis . In this condition the tes

tiele is no t in the scrotum but within the abd omen or inguinal

canal .

Treatment . —Hern ia may be treated con servatively with a

suitable apparatus or truss (an appliance made to exert pres

sure over the hern ial Open ing so as to keep the contents Of the

sac reduced ) but sinc e the public are becoming educated to the

wonderful results Obtained by surgery
,
it i s most always treated

radically by Operation . There are two importan t principles

underlying all hern ia Operations : the obliteration Of the hernial

sac
,
and the closure Of the chann el along which the hern ia pro

trudes.

Ante-operative Treatment—The same an te-operative rou

tine is employed as for all chron ic cases (Chapter XIII ) . The

lower abd omen and gen itals are shaved and a sterile dressing

is applied . Care must be t aken that the external gen italia are

not painted with iodine . In the operating room, the Operative

field is repain ted with iodine
,
and the pen is and scrotum are

enclosed in a sterile
,
wet bichloride towel .

Operation—An incis ion is made over the external rin g up
ward along Poupart ’s ligamen t. The external ring is identified,
and the surgeon calls fo r a grooved director on which he cuts the

fascia of the external Oblique. The sac is then identified
,
dis

sec ted free, its base transfixed and ligated with catgut on a

curved needle. The repair of the hern ia, the closure of the

channel ” is then performed , the suturing being done with

chromic catgut
,
kan garoo tendon

,
etc . A sp ica bandage (Fig.

14 3) in addition t o adhesive plaster keeps the dressing in place.

A plaster spica is Often used in children where immobilization is

absolutely essential . If the child is very young
,
the sp ica may
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be coated with shellac so as t o render i t impervious t o urine

and feces .

Post-operative Treatment—As soon as the patien t reaches

the ward , a p illow is plac ed under the knees, and as soon as he

is conscious
,
a Bellevue bridge is applied across the thighs to

support the scrotum.

The cathartic is given on the second day and
,
as a rule

, pa

tien ts are kept in bed for two or more weeks . For the first

twenty-four hours catheterization may be necessary.

In cases of incarcerated and strangulated hern ias after

the sac has been opened, the surgeon will cover the bowels

with moist warm sal ine towels for about t en minutes, and if

there is no evidence of real damage
,
and their color is good

,

the intestines are reduced into the peritoneal cavity . I f the

intestines are gangrenous
,
an intestinal resection will have to

be done . These cases are then treated like any other case Of

intestinal resection .

In all cases of hernia i t is very important to impress upon

the mind of the recently Operated that for a few months
, at

least, all physical exercise should be Of the mildest kind, and

that any sudden strain must be avoided.



CHAPTER V

THE SURGERY AND SURGICAL NURSING OF THE GI AN
'

DULAB
SYSTEM

IN no other system within recent years has the advance been

greater and the researc h mo re exten sive than in the field of the

glands of internal secretion . It is true that we still kn ow very

little con cern ing most of them. But possibly within the next

decade or so there will be great light shed upon the physiology
of those organ s which either alone or in combination control

our physical and mental make-up . Glandular tissue has been

described as that tissue which has for its fun ction the sco re

tion of certain substances . These may be of service to the body,
as the digestive juices

,
or they may be purely excremental in

nature
,
removing substan ces which are either poisonous or waste

in character.

Classification o f Glands .
—I t is conven ien t to divide glands

into three groups : (1 ) those with ducts, (2 ) those without ducts

(the glands of internal secretion ) , and (3) those which are a

combination of (1 ) and As examples Of glands with a duc t

there may be men tion ed the liver
,
the largest gland in the body,

which secretes and excretes b ile through the biliary duct ; the

submaxillary glands
,
the mammary glands

,
the prostate

,

sebaceous
,
sudoriferous

,
etc . Pure glands of internal secretion

may be represented by the pineal , the pituitary, the thyroid, the

parathyroid, and adrenal . Those glands which are both exter

nal and internal in secretion are represented by the pancreas, the

ovary and the testis.

While the surgery of these glands is limited , probably those

deserving most of our attention are the l iver and the bile ducts

which have been discussed under the gastrointestinal tract
,

Chapter IV , the ovary and testis which are reviewed in Chap

72
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mentality is practically nil . Thyroid extract given to these

un fortunates often transforms them at least from an an imal

stage to a point where they can protect themselves suffi cien tly

to exist .

Myxedema .
—Very often patien ts in adult life begin to

show signs of mental sluggishness with a slow reaction time
,

and their faces become coarse and mask-like . In other words
,

they are somewhat like a cretin . Thyroid extract or any prep

aration Of the thyroid gland
, given by mouth, helps these people

marked ly.

Go itre .
—Any en largement of the thyroid gland that is

chron ic in nature is spoken o f as a goitre. There are certain

region s of the earth where this disease is common ; it is fre~

quently seen in some mountainous places Of Germany
,
Austria

,

France
, Central Asia, Switzerland, and around the Great Lakes

in Michigan . I t is thought t o be due to some peculiar agen t

found in the drinking water of these districts . The symptoms

which come from the goitre are mechan ical, and result from

pressure of the en larged gland upon those structures which it

might compress. From pressing on the wind pipe (trachea )
i t may give rise to a cough, or it may cause difficulty in swallow

ing, by pressure on the gullet (eSOphagus) .

Treatment of Goitre .
—Goitre may be treated medically or

surgically. Some cases respond to the internal admin istration

Of potassium iodide. X-ray, when given in graduated doses,
sometimes reduces the s ize of the gland . But if the goitre is

large and the symptoms are aggravating and persisten t
,
surgery

is practically the only measure which will afi ord relief .

Ant e-Operative Treatment—On the morn ing of Operation

the neck should be shaven
,
cleansed with green soap and water

,

followed by alcohol and ether
, and a sterile dressing applied .

Operation—Gas and oxygen is the anesthetic of choice .

The patient is placed upon the back with a sandbag beneath

the shoulders so as to put the neck upon a slight stretch (See

Fig . 85
,
page In addition to the ordinary “

set -up of

instruments
,
in all operation s upon the thyroid

,
it is essential

to have a tracheotomy outfit in readiness . For very Often in

these operation s, due to pressure upon the trachea, it collap ses ,
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and unless instant measures are in stituted to relieve the strangu

lation due to the closure o f the trachea, death will readily ensue

because of asphyxiation . This horrible complication fortu

nately is rare, but adequate preparation must always be made

to meet any emergency. Inasmuch as a few seconds will mean

the life or the death of a patient , everything should always be in

readiness for even this rarest o f operative complications .

As there is bo und to be a moderate amount of bleeding and

oozing from the tissues
,
a small cigarette drain is employed for

about 24 hours
,
an d the ordinary sterile dressing is applied .

Since the line o f in cision in a goitre Operation is quite visible

in the modern female
,
attempts are made t o min imize the scar

as much as possible . To en sure perfect healing after operation

the neck is usually immobilized by mean s of starch bandages ;
these form a very light and efficien t means of restraining the

grosser motion s of the neck .

Post-operativ e Care .
—The patient should not be permitted

to talk any more than is n ecessary for at least a week . Atten

tion should be paid to the character and tone of the v 0 1c e. The

reason for this is Obvious
,
when it is recalled that the nerves

which partially control the vocal chords lie close to the gland

and may have been in j ured or cut during the Operation . This

is indeed a serious complication ,
because if they are cut it will

result in perman en t alteration of the patien t ’s voice .

It should also be remembered that occasionally patients run

a high temperature
,
rapid pulse

,
and may even be delirious .

The syndrome is often spoken of as acute thyro-idism. This c on

dition sho uld be treated with ic e packs, but this will be dis

cussed at greater length in the treatment Of ex0phthalmic goitre.

Exophthalmic Go itre .
—As a splendid example of what at

tention to all details in an Operation will do , n othing is more

striking than the reduc tion in the mortality of exOphthalmic

goitre from sixteen per cent . to practically one per cent . This

has been made po ssible by the energetic researches of D r.

George Crile . The facto rs which have caused this tremendous

drop have been the use o f gas and oxygen as an anesthetic,

local an esthesia
,
multiple stage operation ,

coping with the men
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tal attitude, bringing the operation to the patient
,
and the

employmen t Of the ic e pack in cases o f acute thyroidism.

Sympt oms—Patients with exophthalmic goitre as a rule are

recognized immediately by the fact that their eyes are promi

nent and protrude
,
and that they are extremely nervous . Their

pulse rates vary from 90 to 120
, an d sometimes even higher .

In other words
,
they have what is called tachycardia. Their

skin as a rule is moist, and they perspire freely. A very definite
swell ing of the thyroid gland is o ften visible . These symptoms

all point to a poison ing from e ither an in c reased amount
,
or a

perversion of the thyro id secretion . It does not take much

imagination to realize that
,
above all else

,
these patients n eed

peace and quiet . They are nervous to the extreme . Association

with others, incessant talk ing, and n oises tend greatly to aggra

vate them and increase their pulse rate. The keyn ote in the care

of these patients i s rest under ideal surroundings and treatment

admin istered so tactfully and carefully that the shock to the

nervous system will be of the min imum.

Treatment .
—Med ical .—All cases of exophthalmic go itre

should, as a rule
,
be treated medically at first . The treatmen t

consists of rest in bed
,
complete isolation from society, a diet

of high caloric value with forced feeding
,
and the admin istra

tion of sodium bromide to rel ieve the in ten se nervous excitemen t .

Some physic ians give iodine in ternally, and some use thyroid

extract . D etailed accoun ts of the medical nursing in these cases

may be found elsewhere.

Surgical.—It is in the surgical treatmen t o f hyperthyroid

ismthat tremendous strides have been made. The patient at

present is no t operated upon the day after she en ters the hos

pital . These highly nervous women are no lon ger subj ected

to the terror o f being ridden directly to the operating room and

arriving there with a pulse of 14 0 ; then ,
in their weakened

condition
,
subj ected t o ether anesthesia and a shocking Operation ,

with the result that having little stamina left
,
they usually

succumb within twenty-four hours after a partial thyroidectomy

has been attempted .

Ante-Operative Treatment—In the treatment of these cases

it cannot be emphas ized t o o strongly that great tact and care
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The an esthetic which is used is n itrous oxide and Oxygen
,
and

,

in addition ,
the line o f inc ision is usually first in jected with

novocain
,

The operation is usually done in stages ; that

is
,
the blood sup ply to the thyroid is first lessen ed by the ligation

of the superior thyroid art eries
,
and then the inferior thyroid

arteries . This may be done under local anesthesia
,
or under

gas and oxygen . The reason for the preliminary ligation is

to dimin ish the blood supply of the thyroid . This simple pro

c edure is very Often all that is necessary
, and with it the symp

toms o f hyperthyroidism abate and the patient needs no further

surgical treatment . If
,
on the other hand

, the symptoms are n o t

definitely improved, at least the blood supply of the gland is les

sened, so that when the thyroid is removed, the hemorrhage will

be materially d ecreased
,
the degree of shock less

, and a speedy

recovery Of the patien t assured .

Post -operative Treatment—The patient should be kept es

pecially quiet and given plen ty of fluid by rectum. V ery often

these patients are subject to a sudden rise in temperature
,
some

times as high as 106 degrees, and an increase in pulse rate that

is rapid and thready. Their faces become pin ched and covered

with perspiration ; they are apt to become delirious and die

within a very short time. These symptoms are thought to be

due to an acute hyperthyroidism. It has been found that as

soon as these symptoms occur, they can be controlled by the use

of the ic e pack .

Occasionally
,
following the operation there may be a hemo r

rhage from the Operative wound . The bandage should be re

inforced and the Operating surgeon immediately summoned .

More rarely a condition of edema of the glottis may develop .

This is evidenced by diffi culty in breathing
,
cyanosis of the

patient
,
and a bubbling resp iration . This condition demands

immediate attention
,
Often tracheotomy (Chapter IX ,

page

and no time shou ld be lost in summoning the medical officer

in charge .

Following any Operation upon the thyroid
,
especially of

ex0phthalmic variety, the patient should be given a prolonged

rest in some quiet moun tainous resort The surroundings

should be congen ial
, and the patient should not be permitted
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to return to her usual environment until the attending physic ian

feels assured that she can stand the strain .

Tetany .
—Occas ionally after rather an extensive removal Of

the thyroid gland, a peculiar condit ion may result, namely that

Of tetany . This is presumably due to the fact that the parathy
roid glands which are closely attached to the posterior surface

of the thyroid have been partially removed .

The symptoms of tetany are in termitten t
,
bilateral spasms

confined to the extremities . These paroxysmal attacks may be

con tro lled by the admin istration o f calcium lactate
,
about fif

teen grains every three hours.



CHAPTER VI

THE SURGERY AND SURGICAL NURSING OF THE NERVOUS
SYSTEM

THE nervous system consists of the cerebrosp inal and the

sympathetic or autonomic systems . The cerebrospinal division

is made up of the brain with the twelve
'

pairs of cran ial nerves

and their peripheral modifications
,
and the spinal cord with its

thirty-three pairs o f spinal nerves and their peripheral modifi

cation s . The autonomic division comprises the sympathetic

ganglia and their ramifications .

Fractures of the Skull .—While these injuries should really
be included in the chapter on the Osseous System

,
they are so

closely related to cerebral trauma that a brief discussion here

might be deemed more advisable. Fractures of the skull may be

divided into those of the vault and those of the base. Fractures

Of the vault may be simply fissures in the bone, or the bon e may

actually be depressed and splin tered in to several fragments .

These cases are Often accompan ied by in juries to the blood

vessels Of the dura or pia mater, or by actual laceration of the

brain substance . If it is a simple fracture
,
the treatmen t is

that of elevating the depressed bone with forceps, or periosteal

elevators
,
and should some Of the fragments be splintered very

badly they may be removed with rongeurs or punch forceps .

Occasionally it may be necessary to trephine ; this i s described

on page 82.

Fractures of the base are more serious because o f the great

danger Of in juring the importan t brain struc tures in this lo c a

tion . As a rule
,
there i s bleeding from the nose, sometimes the

ears
,
and occasionally the pharynx . The treatmen t consists of

absolute rest and quiet . The head should be slightly elevated

and fixed between two p illows . If there is bleeding from the n ose

it is advisable to irrigate the nasal fossae with warm boric so lu

tion to prevent the clot from becoming foul through in fection

80
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results from a rupture of one of the branches of the middle

men ingeal artery . Subdural hemorrhage is due to a rupture

of o ne o f the vessels of the pia mater
,
or a laceration of the

brain with its vessels.

Ante-operativ e Treatment . -The head is shaved completely

and iodinized . If the patien t is un c onscious
,
no anesthetic is

required ; i f not, a little chloroform is sufficien t. The head is

supported on a sandbag
,
o r small prop . (See Fig .

Operat ion—A curved in c is ion is made in the temporal re

gion o f the head
,
the temporal muscle turned down

,
and an

open ing made into the skull by means of an instrumen t called

a trephine . This
,
by virtue of its circular serrated end

,
cuts

out a button of bone . After the bone has been removed
,
the

dura beneath is exposed . I f better exposure is. necessary
,
it

may be Obtained by enlarging this Open ing
,
by c lipping away

more bone with the bone-cutting forc eps
,
or if the surgeon pre

fers to keep the bon e intac t
,
he may make two more trephine

Open ings
,
and conn ect them with cuts made by a Gigl i saw .

This will remove o ne large plate of bone that may afterwards be

replaced . The clot is then removed
,
and the bleeding vessels

are found and ligated
,
or special Cushing clips (smal l metal

clips ) are plac ed upon the artery . I f the bleeding is subdural
,

the dura i s incised
,
and the source of the hemorrhage sought

and controlled . The dura is then closed with interrupted su

tures . The bo n e which had been kept in warm sterile saline

is replaced into the skull
,
as a rule

,
and the wound closed with

or without drainage. A good tight pressure bandage i s applied

over the en tire head . (Figs . 122 and

After Treatment .—Patien ts should be kept in bed for about

two weeks . During this perio d they should be allowed very few

vis itors
,
and absolutely n o excitement . They should never be

left alone . I f un c on scious
,
cathet erization should be performed

every eight hours, and the bowels moved by enema once a day,

unless incontinen c e is present . In these pitiable cases great

care must be taken to keep the patien t exceptionally clean and

free from fec es and urine . Un c on sc ious patients must be turned

every four hours so as to prevent pressure necroses or bed

sores, which are always a bad reflection on the nursing care,
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although often absolutely unavo idable . If the skin
,
especially

around the bony prominences such as the sac rum
,
the heels

,
and

elbows be carefully bathed with alcohol
,
gently massaged and

powdered there is very little danger of this necrosis taking place,
particularly if these region s are elevated fo r a few hours each

day by inflated rubber rings . During convalesc en c e
,
the pa

tien t
’

s mind should not be subj ected to any mental strain what

soever
,
and the surroundings should be very quiet .

Brain Absc ess—Oc casion ally, septic complication s , or in
tracranial suppuration may follow compound fractures of the

skull
,
cerebral in juries, infection s of the middle ear

,
and disease

o f the mastoid antrum. The diagnosis is sometimes very diffi

cult
,
and the treatmen t is dependen t upon the location of the

focus . As for abscesses in other parts o f the bo dy, the immediate

ind ication is drainage . In the brain absc ess this presuppo ses a

cran iotomy (already outlined ) with drainage of the abscess

cav ity .

If the abscess is due to a suppurating middle car
,
the treat

ment is a little mo re involved . To begin with
,
if pus is presen t

in the middle ear, it must be freely drained by in c ising the drum.

This is often done under gas, and the tympan ic membrane in

cised by a small
,
spear-l ike kn ife (myringotome) . Some surgeon s

are not in favo r Of syringing the ear in the beginn ing
,
but keep

the drainage free by wiping the meatus clean with cotton several

times a day. Others prefer to have the ear syringed almost

immediately with warm boric acid solution at leas t three times

a day.

Masto idit is and S inus Thromb o sis—If the pus spreads from

the middle ear it frequen tly c auses an infec tion of the masto id

cells (mastoiditis ) ; if it enters the region o f the lateral sinus

(really a vein runn ing in a groove o f the temporal bone ) a sinus

thrombosis may result. These condition s are treated by surgical

intervention .

Ante-Operative Treatment .—The hair in the region of the

ear should be shaved for a con siderable exten t
,
and i f the

jugular vein is t o be ligated , the neck should always be very

carefully prepared .

Operation—The Operation con sists in laying o pen and goug e
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ing out the mastoid cells
,
and if sinus thrombosis is present,

an exposure of the lateral sinus . In case the sinus is involved
befo re it is incised , the vein into which it drains (internal jugu

lar ) is l igated in the neck . The reason for this is to prevent the

spread of infection d own the j ugular vein in to the general c ir

culation . After the vein has been ligated
,
the sinus is incised .

the clot removed by careful flushings with warm sal ine solu

tion
,
and the sinus packed .

After Treatment .—Patien ts sufferin g from a s inus throm

bo sis are very sick . As a rule
,
they are septic and

,
like all those

cases
,
require plen ty of fluid and sufficien t calories to supply

the energy their con stitutions demand to fight the bacteria in

the blood . Not only should they be given saline freely by rec

tum,
but i f nec essary

,
also glucose infusion s of from five to

ten per cen t . in strength . If patien ts are anemic
,
tran sfusion s

o f blood are indicated
,
and should be given frequen tly until the

blood cultures are negative
,
or the red blo od cells and hemo

globin have in c reased to within normal l imits . The wounds are

dressed d aily, cleaned c arefully and packed anew ; the dressings

are held in place by bandages . (D esc ribed in Fig .

Tumors Of the Brain—The brain may be the seat Of a tumor

either ben ign or malignan t in nature . As the mass within the

cran ial cavity grows
,
it crowds the brain and produces signs

of compression with its resultan t symptoms . In addition
,
there

will be other physical signs dependent upon the area of the

brain that is infiltrated by the n ewt issue
,
or compressed by the

tumor mass . If the motor area is pressed upon
,
there may be

paralysis ; if the speech area is involved
,
there will be paralysis

of those musc les which they innervate or lo ss of fun ction of

the nerves supplying the organ s o f special sen se
,
as the eye,

ear and n o se .

Treatment .—If the tumor mass is local ized
,
an Operation is

done similar to the on e described under intracran ial hemorrhage .

In other words, an explorato ry c ran iotomy is performed
,
and

the trephine o pen ing is made in that portion of the skull over

lying the brain tumor area .

Occasionally,
the tumor may be extirpated in toto

,
but if it is

found to be ino perable, a plate of bo ne is removed in the tem
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that position in which the ten sion upon the recently sutured

nerve will be min imum. A plaster Splint is applied
,
and at

the end of o ne week o r ten days
,
ac t ive and passive mo tions

are begun so as to keep up the nutrition o f the musc les . Mas

sage and electrical stimulation should also be begun around this

period .

The splin t may be removed in about six weeks to two mon ths .

It Should n o t be forgotten that nerve regeneration is a very

slow an d tedious proc ess
,
and very Often as mu ch as two years

will elapse before the c omplete
,
or even partial restoration Of

function will en sue . The patient should be encouraged to mas

sage the musc les involved so as t o prevent atro phy and he should

be taught how the faradic and galvan ic electrical curren ts are

applied
,
so that when attendan ts are n o longer around

,
he may

give himself those treatments which will mean a function in g

extremity rather than a paralyzed one .

If the Operation is done some time after the original in jury

the process is more difficult and the various plastic n erve opera

tion s will have to be perfo rmed . The after care is the same as

that required for recen t cases.



CHAPTER V II

THE SURGERY AND SURGICAL NURSING OF THE OSSEOUS

SY STEM

FRACTURES

A FRACTURE may be described as a break in the continuity Of

a bone. While this condition is treated in the main by the sur

geo n
,
it affords great o pportun ity for the nurse to exhibit her

skill not only in preparing the n ecessary things for the treatmen t

of the fracture itself
,
but even more by con sc ien tiously attend

ing to those details that bring c omfo rt to the patient . A frac ture

may be simp le, that is, on ly involv ing the bone, or it may be

c omp ound , in which case the Skin and deeper t issues as well as

the b on e have been in jured . Compound fractures are serious

and dangerous because the broken skin affo rds excellen t oppor

tunity fo r the various pathogen ic o rgan isms to enter and cause

bone in fec tion . Fo r the present
,
however

,
our atten tion will be

c o nfined to S imple frac tures
,
those in which the skin is n o t

direc tly in jured
,
although it may be swo llen ,

black and blue
,
and

very tender to the touch .

S imple Frac tures—I t is Obvious that as s o on as any b on e

is broken there i s ordinarily some deformity about the site of

fracture . This may be due to the hemo rrhage Of the torn vessels

of the perio steum
,
or the d eep musc les ; or it may be due to the

fact that the fragments of the in jured bon e are displaced . In

the n ormal bon e
,
a balan c e exist s between the musc les which are

attached t o it . When the bon e is broken ,
this equilibrium is

destroyed and the muscles attached to each fragmen t tend to

pull it in their own direction
,
thereby causing displacemen t .

This is n o t true
,
however

,
in all c ases . V ery Often one fragment

is telesc oped or driven direc tly in to the other. This is Spoken

o f as an impacted frac ture .

The aim in all frac tures is t o resto re the bon e fragmen ts as

87
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near to their anatomical condition as possible
, and after this has

been accomplished
,
the next thing to d o is to keep the fragments

in their reduced po sition . The first proc ess i s usually spoken Of

as reduction
,

and the second process as
“ immobilization .

”

Reduc tio n o f Frac tures—Fractures are reduced as a rule

under general anesthesia
,
either gas, gas and oxygen , or ether .

This is done because i t is less painful
,
the patien t is easier t o

co ntrol and the musc les are completely relaxed in stead o f being

in a condition o f spasm. Attempts at reduction s are d one by the

surgeon as soon as po ssible after the in jury.

There are
,
however

,
certain fractures which do not yield to

manual reduction because of the fo llowing reason s : (1 ) TOO

much time has elapsed between the time of frac ture and the

period when the surgeon was called upon to treat it, (2 ) the

muscular pull between fragments i s so great that manual redue

t ion i s impossible
, (3 ) the fragmen ts although reduced are not

able to be retain ed in their reduc ed po sition , (4 ) because o f the

imposition of bone fragmen ts
,
muscle or to rn periosteum

,
the

fragmen ts cannot be brought into appo sition . These frac tures

are treated either by mean s of apparatuses design ed for the

gradual reduction of fractures
,
or by Open Operation .

Immob ilization Of Frac tures—Immo b ilization (the mean s o f

keeping fractures at absolute rest ) has for its ultimate aim the

healing of the div ided bon e ends by the growth of n ew tissue or

callus formation .

”
There are many methods designed to ho ld

fractures in appo sition . They may be classified as fo llows :

(1 ) bandages, (2 ) strappings, (3 ) splints (wood, wire and

plaster) , (4 ) exten sion and traction applian ces, (5 ) mechan ic al

mean s applied thro ugh Open Operation .

It is a gen eral rule in all frac tures that the l imb affec ted

should always be placed in a position t o favo r the complete relax

ation of the musc les which would have a tenden cy t o pull the

fragments apart
,
and

,
Since the longer fragmen t c an always be

more easily con trolled, i t should be made to follow the position

attained by the shorter fragment .

Bandages and Strappings.
—While bandages are employed

more in Sprain s and d islocation s, they are o c casio nally used in

certain fractures. Fractu re s o f the jaw are very Often c o n
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tured ribs to heal . It should be emphas ized that the adhesive

plaster dressing should never be directly applied over the area

o f frac ture
,
with the exc eption o f fractured ribs

,
bec ause

,
with

the swell ing of the l imb and the pressure of the adhesive
,
an

ulceration of the skin i s apt t o en sue. The result i s that a c lean

fracture may be convert ed into a compound one. An o ther rule

in the application Of adhesive dressings is that the part over

which the adhesive is to be applied should be shaven of all hair.

Spl ints—
“A spl in t is an apparatus fo r preven ting move

men t of a j oint
,
or between the ends of a broken bone.

”
Since

materials used for splin ts must o f necessity be hard
,
firm and

unyielding they Should always be padded well . There is n othing

more distressing than t o see a patien t with a simple fracture Of

the radius j ust abo ve the wrist in which the Splin t was not only

insuffic ien tly padded but was applied t o o tightly. The result

is a forearm which has become blistered, ulc erated and paralyzed

from the pressure ; the fun ction of the wr ist being irretrievably

impaired
,
the stiff

,
smooth fingers are an ignomin ious monu~

ment to the carelessness Of the surgeon and the attendin g nurse .

Let it be an un failing
,
unalterable rule that all fractures in

splints of any d escription be regularly inspected so that the

swelling of the part never becomes SO great as to impair the

circulation . The pulse at the wrist in fractures of the arm and

forearm
,
an d the pulse at the dorsum Of the fo o -t in fractures of

the lower extremity Should always be palpable after a splin t has

been applied . This is S imple and safe assuran ce that the blood

flow to the l imb is n o t seriously impaired . Very Often a patient

will c omplain o f pain in an area other than that of the fracture.

The splin t should always be carefully inspected to determine

the source of the discomfort . Occasionally in circular casts
,
it

is a go od plan to cut a window in the plaster in the area of pain

so as to relieve the pressure which is invariably c ausing the dis

tress . By d oing this, the inciden c e of ulc ers from pressure will

be reduced to the min imum .

Before any splint is applied it is of prime importan ce to

cleanse the injured part . The nurse
,
always being mindful

o f the injury, should do this gently and carefully, causing
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as l ittle pain as possible . This pro cedure should be c ompleted

by dusting the skin of the broken limb with talcum powder .

Splint Materials—Any material which is light and stro ng

is Suitable for a Splint . The fo llowing are some of the more

widely used materials :

Wo od—Wo od has been used fo r cen turies to supp o rt broken

limbs . Probably the best splin ts are the bassw ood . Basswo o d

splints usually come in sizes o f 18x4x% inches . When they are

padded carefully with c otton
,
they make a good tempo rary

splin t
,
and because of the lightness of the wo od

,
they can be cut

t o any desired size. The one great disadvantage is that it is

impossible to mould them accurately.

Plaster o f Paris—This is perhaps the most widely used

Splin ting material in c iv ilian practice
,
and

,
beyond doubt, its

widespread application is j ustifiable. I t is easy t o Obtain
,

strong
,
moderately light

,
and when soft lends itself to accurate

and easy moulding. Plaster of Paris i s best handled in the fo rm

of plaster of Paris ban dages. The manner in which they are

made is given in Chapter XX . There are tw o ways in which

these bandages may be applied . They may be used as bandages

or “moulded splin ts .

”

Plaster o f Paris Bandages—These are applied as any o ther

bandage
,
the limb having been previously padded with n on

absorben t cotton . Extreme care should be taken to apply the

bandages smoothly, without wrinkles and rather snugly. The

number used is dependen t upon the desired thickness o f the

cast . After this has been obtain ed
,
the cast may be further

smoothed by applying an exc ess of plaster and p o lishing the same

with long strips of cheese clo th mo isten ed with peroxide o f

hydrogen . P laster usually dries in from o n e t o eight ho urs .

Fo r the first thirty minutes, the limb should be held un til the

plaster has partially dried, because the cast may bec ome dis

t o rted by pressure o f surrounding o bj ec ts .

While it is n o t a un iversal p rac tic e
,
a great many surgeon s

deem it advisable to cut all c ircular casts in the direction o f their

longitud inal axis, in two parallel l ines, diametrically Opposed .

The reason for this is Obv ious . Should the limb become swo llen
,

the danger of any untoward complic ations
,
such as pressure
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necrosis
,
with a subsequent Volkmann

’s paralysis
,
is materially

lessened . When the cast has been cut
,
a bandage is applied to

hold the segments in place . Not only does Cutting down a cast

insure a
“ safety first ” policy, but it becomes very conven ien t

to do so when baking and massage are employed as the cast

may be quickly removed and effi c iently reapplied after each

treatment .

If
,
for some reason

,
the surgeon should dec ide t o leave the

cast in tact
,
and to have it cut at a subsequent date, it must n o t

be forgotten that dried plaster is almost stone-like . The method

of cutting casts is given on page 397 .

Moulded Plaster o f Paris Splints—As the name implies
,

these are simply splints made up of plaster o f Paris which
,
when

soft
,
may be moulded . They are very extensively used because

they are easily applied
,
safer than the circular cast

,
and save

the labor of cutting through plaster . They may be used for all

fractures of the extremities . Assume a frac ture of the radius

just above the wrist
,
a so -called Co lles fracture . The mann er

of applying a moulded splint to this type of fracture is here

w ith briefiy given : The length of the Splin t to be used is

measured with a piece o f gauze, in this c ase from the elbow to

the metacarpo -phalangeal j o in t
,
and

,
in addition

,
the W idth of

the arm is n oted . This pattern of the splint in gauze is laid fiat

upon some smooth surface
,
either glass

,
marble

,
or board . A

moistened plaster bandage is rolled back and forth over the gauze

pattern
,
until the desired thickness of the splin t has been

attained . A piece of canto n flannel usually l ines the inner side

of the Splint . The so ft plaster, l ined with flannel and a thin

layer o f cotton
,
is applied to the an terior surface of the fore

arm
,
and bandaged snugly in place. The anterior Splint in this

way can readily be moulded to the shape of the arm. After the

plaster has hardened the bandage is removed
,
all the rough edges

of the Splin t smoothed and a muslin bandage reapplied . Some

surgeon s in addition to an anterior splin t apply a posterio r one .

The techn ic is identical for all of the moulded variety . Very

often a Splin t will be made double in length and be bent upon

itself in the shape of a letter U
,
forming a j oint an terior and

posterior one . This type is known as a
“ sugar-tong” Splint . It
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o ut the aid o f very much assistan ce . This
,
of course

,
is a wonder

ful advanc e o ver tho se methods which required a l imb to be held

in a certain position by a nurse or doctor until the plas ter could

be applied . The Hawley table may be used n o t o n ly fo r the

applicat ion of casts
,
spicas

,
and plaster jackets

,
but it is a c on

venien t mean s to steady a l imb and obtain traction if necessary
,

during the course o f an o pen Operation upo n bone .

Plaster Jack ets—These are coats o r jackets made o f plaster

that cover the patien t from the neck well to the region of the

thighs . It finds its application in dislocation s of fractures o f

the vertebrae due to» either accidental causes or to disease, such

as tuberculo sis of the spine. It may be applied with the patien t

resting either on the Hawley table
,
or with the patient lying

ac ross some suppo rting straps .

Methods t o Obtain Trac tion—In some cases
,
the fragmen ts

of the fracture are overriding t o such a degree that were th e

limb permitted to heal in this p o sition great deformity and

shorten ing o f the leg or arm would result . To o vercome this ,
and to correct the overlapping of bones

,
traction may be applied .

Nothing has developed the use of traction more than the Great

War . For there
,
n o t only did the surgeon have to deal with

fractured limbs but with fractured limbs plus in juries t o the so ft

parts (compound fractures ) . To overcome these d ifficulties,
which are practic ally impossible to handle i f the l imb is en c ased

in plaster
,
an attempt is made to maintain reduc tion by traction

often combined with suspen sion .

Trac tion—Traction is used to correct overlapping or over

riding bone fragments and lateral deformities . Through its

agen cy
,
those musc les are relaxed which by their c ontrac t ion

might have resulted in malpositions of the frac ture. In

addition
,
if properly applied

,
it automatic ally secures the

pro per alignmen t of the b one ends and prevents the fragments

from being displac ed
,
thus avo iding in juries t o musc les

,
blood

vessels
,
or nerves .

In civilian practice
,
traction was practiced frequen tly for

frac tures of the femur either through a Buck ’s exten sion o r a

Hodgen ’s splint . Briefly,
the Buck ’s exten sion is made by

applying t o the lateral aspects of the leg a p iec e o f adhesive
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plaster about fo ur inches wide, reaching from above the knee

to below the sole (Fig . 10 , B ) . B etween the free ends of the

Wo o d

54— 4 ln —>c
72m

F IG. 10 .

—METHODS o r APPLY ING TRACTION . A
,
sto cking trac tio n ; B ,

adhesive plaster trac tio n ; C,
S inc lair Skate . F rom the Manual o f S pl ints

and App lianc es, Medic a l D epartmen t
,
Un i ted S tates Army.

adhesive a piece of wo od
,
five by three inches

,
is attached . This

acts as a Spreader , and a mean s by which weights may be

attached and trac tion obtained .
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F IG.

—TRACTION LEG S PLINT. Thomas trac tio n leg spl int w ith sus

pension .

The Hodgen ’s suspension splin t (Fig . which is really

a forerunner o f the various Splints developed recently, is simply

two paral lel iron bars bent slightly in the region of the, knee.

The lower extremity is placed between these two bars
,
resting

on several cross pieces . The limb is raised from the bed by

cords attached to the Splin t and traction is obtained . Further

trac tion may be obtained by combin ing this with a Buck ’

s

exten sion .

As the Buck ’s exten sion depends for its traction pull upon

large areas of Skin being covered by adhesive
,
it was fo und

impractical during the war because exten sive wounds of the

Skin and deeper tissues often complicated the fractures . So

newer metho ds o f tractio n were developed
,
—namely

,
the sto cking

traction (Fig . 10
,
A) and the S inclair Skate (Fig . 10

,
C ) . The

former employs a l ight weight sock from which the toes have

been removed . The sock is glued to the leg, ankle and foo t except

at its sole
,
and a piece of splin t wood is intro duced between the
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obtained from the Manual o f Splints and Applian ces (Med

ical D epartment , Un ited States Army) .

SINCLAIR’S GLUE

Glue 5 0 parts
Water 5 0

Glyc erine 2

Calc ium chlo ride 1 part
Thymo l 1

The glue is heated in a water bath to about 100 ° F . It
'

is

painted o n the Skin
,
the last coat given i s painted in a directio n

against the growth o f hair .

RESIN AND TURPENTINE GLUE

Resin 5 0 parts
Alc oho l 5 0

Benzine (pure ) . 5 0

Turpentine 5

To the powdered resin
,
on e-half the alcohol is added

,
then the

turpentine and benzine . The measure is washed with the

remain ing alc ohol and the contents poured into a bottle . The

bottle is always kept tightly co rked . The glue may be remo ved

with alcohol or ether. No heat is necessary for its application

and it Should be applied as thin ly as is possible .

Suspensio n .
—\Vhile tract ion is an importan t elemen t

,
sus

pen sion has enhan ced its value by rendering greater comfort to

the patien t
,
and making much easier the surgical dressing o f the

wounds . The l imb is usually suspended t o an overhead wo oden

or metal frame (Fig . 112 ) develo ped from the o riginal Balkan

frame . This consisted of tw o uprights with a cross piece at each

foot of the bed suppo rting a ho rizontal bar. The frame n ow in

use is a quadrilateral variety and i s illustrated in Fig . 112 .

To this frame may be attached vario us pulleys, o r these pulleys

may be run on tro lleys as shown in Fig . 12
,
A

,
and Figs . 11 1 and

11 2

There are several splints which have been recen tly developed ,
and although their applic ation and suspensio n is the c o n c ern

of the orthopedist and surgeon
,
the nurse should have a knowl

edge sufficien tly great to secure the desired appliances at the
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F IG. 12.
—TRACTION ARM S PLINTS . A

,
Thomas trac tio n arm spl in t ;

B
,
Thomas arm splint ; C,

Thomas trac tio n arm splin t . F rom the Manual

o f S plints and Applian c es
,
Medica l D epartmen t

,
Un ited S ta tes Army.
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Splin t room
,
and in the event of anything occurring to them in

the absen ce of the attending doctor
,
she may apply

“ first aid .

”

The ones most c ommonly used are those mentioned in the

Manual of Splints and Appliances issued by the Medic al

D epartment , Un ited States Army, and illustrated herewith .

Thomas Trac tio n Arm Spl int —This is used for fractures of

the Shoulder j oint
,
shaft of the humerus

,
elbow j oint

,
and fo re

arm (Fig .

Jones Co ck Up or Crab Wrist Splint—This i s intended
for in juries t o the wrist

,
or to maintain dorsal flexion of the

hand in in juries to the wrist, and in inj uries to nerve and muscle

causing wrist drop (Fig .

F IG. 13 .

—JONES Co cx UP,
’
on CRAB ’ WRI ST SPLIN'r . From the Manual

o f Spl in ts and Appl iances, Medica l D epartment, Un i ted S tates Army.

Thomas Trac tion Leg Splint - This is for injuries t o the

Shaft of the femur
,
kn ee j oint, and leg (Fig.

Hodgen Type Splint .
—This is for in juries to the thigh

(Fig .

Open Operation for Frac tures—In these fractures , which are

not compound
,
when reduc tion has been impossible

,
it is often

necessary to perform an o pen operation
,
reduce the fracture

under the direct vision of the surgeon
,
and then hold the frag

ments in place by some mechan ical measure. The mean s o f

acc omplishing this are many . Some use w ire
,
others

,
Lane

plates ; the latter are piec es of metal which bridge bones to gether,
the plate being held fast to the bo nes by sc rews (Fig .

Occasionally
,
although the bones are in go od position

,
un ion

by callus formation fails to take plac e . To stimulate bone

growth a piec e of bone may be taken from some o ther part of

the body, as a graft from the tibia
,
and this is inserted into the

fractured bone ends . Inasmuch as infec tion is very much
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as muc h freshiairas; possibley kept on a high caloric diet
,
and

al though confined t o bed
,
the muscles o f the affected limb should

be given daily massage when ever po ssible. This will in sure

proper nourishment and maintain musc le tone
,
for it is well

known that muscles n o t in active use are apt to undergo atrophy.

The temperature Should be carefully watched and any sudden

rise might be indicative either Of retention of pus somewhere

in the wound
,
or the starting of a new focus in the same bo ne or

an other one.

Amputations—Fo rtunately, today
,

amputatio n s are but

rarely perfo rmed
,
and limbs which years ago would have been

sacrificed
,
are saved n ow by the newer advan c es Of surgical

treatmen t. Amputation s are mutilation s . They are employed

as final measures and their indications are defin itely d efined and

clearly cut .

Ante-operat iv e Treatment—The area
,
through which the

amputation is to be done and the Skin for a con siderable dis

tan ce above and below
,
Should be shaven and c lean sed very c are

fully . If there are any Open sinuses they should be protec ted

by packing and sterile dressings
,
SO that their discharge will n o t

co n taminate the wound .

TO preven t hemo rrhage during amputation there are several

methods devised which aim t o compress the bloo d vessels sup

plying the limb in question .

Esmarch ’

s Method .
—This method attempts t o squeeze all the

bloo d out of the limb by applying an elastic bandage which is

wound Spirally from below upward
,
well above the region of

amputation . At the upper limit, an ordinary rubber tubing

tourn iquet is applied and fastened . The elastic bandage is then

removed . This is not applicable in septic condition s
,
n or in cases

of tumors .

Lister ’s Method—Here the l imb is elevated fo r a few min

utes and the ordinary tubing applied in a horizon tal fashion as

a Simple tourn iquet .

Tourniquets .
—These should always be applied well ab o ve the

region to be amputated
,
and Should be sterilized . When the

amputation is to be do ne n ear the hip or the shoulder
,
strips of

sterile bandage Should be appl ied around the tourn iquets . These
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are held firmly by an assistan t to p reven t the tourn iquet from

slipping . Some surgeon s prefer to use Wyeth
’

S pin s
,
elo ngated

steel p ins which are pierc ed through the musc les
, and the to urn i

quet in pressing against these is prevented from sliding off

(Fig .

Amputatio n Operation—The techn ic Of the Operation is

variable. Some surgeon s will in jec t all nerve trunks with n o vo

cain before cutting them . The bone

stump is treated in various man

n ers SO that a full armamen tarium

Of b one instrumen ts Should always

be on hand . Amputation wounds

are usually drained . The dressings

applied should be large and pres

sure Should be even ly exerted either

by adhesive strips or bandage . As a

rule the stump should be eleva ted .

F IG. 15 .

—METHOD o r Ar
Sometimes a small Splin t is applied FLY ING WYETH ’

S P INS . A
,

t o the stump t o immob o lize it in a
Wyeth

’
s Pins ’ B ’

tourn iquet“

mo re effi cien t manner .

After Treatment—These patien ts are apt to suffer from c on

sid erable shock SO n o t on ly must this condition be watched fo r,

but also the danger of sec o ndary hemorrhage . It sho uld be rou

tine practice to have an emergen cy tourn iquet set very n ear the

patien t ’s bed so that Should bleeding occur n o time may be lost

in arresting the hemorrhage . I f the o ozing is marked
, the dress

ing may be rein forced or changed in twenty-four hours
,
although

it is better to wait forty-eight hours .

Occasionally when the wound has almost healed it is Often

necessary to apply pressure to certain flaps or Skin areas to

relieve tension . This pressure c an be Obtain ed by thin bandaging

o r by adhesive strappin gs . In bandaging
,
it is always to be

remembered that the turn s which pass over the stump should be

begun from above downward and on the side where the longer

flap is . Sometimes when the flaps have been cut t o o sho rt, it

may be necessary to apply traction to pull the musc les o ver the

stump .
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While the stage of heal ing is in progress , gentle massage to

the muscle groups will do much to maintain their tone and

health .

I f the amputation is one of the lower extremity
,
the patien t

sho uld be taught carefully the proper use o f c rutches . Crutches

should no t press into the axilla but the weight of the body should

be sustained by the hand resting on the cross piece of the crutch .

Spec ial instructions Should be given as to how to descend and

ascend a fl ight of stairs
,
caution ing the patien t to hold the

ban ister with one hand and using the other hand to hold the

supporting crutch . To preven t the crutches from slipping they

Should always be equipped with rubber tip s .
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standard perineorrhaphy routines . The various method s are

herewith outlined

The routine which the nurse will follow in the after care of

a perineo rrhaphy will always be prescribed by the surgeon ; it

will vary c onsiderably from time to time, depending upon the

exten t of the wound and the preferen ces of the particular sur

geon. In any case it is extremely impo rtan t to keep the wound

surgically clean . At best
,
the task is no t easy

,
n o r very satisfac

to ry because of the necessary
,
frequent exposure to the unsterile

excretion s of the body. Fortunately,
however

,
nature has pro

vided this part of the body with unusual resistance to infection ,

and therefore consisten t and conscientious techn ic in the treat

men t of a perineorrhaphy wound will be rewarded with good

results . Some surgeons will require that the part be kept immo

bilized fo r at least the first forty-eight hours . This is aecom

plished by means o f a bandage passed about the thighs b inding

the legs together . This will be particularly desirable in the case

of a restless patien t . Other surgeon s
,
however

,
will n o t pre

scribe this treatmen t and the nurse will, of course, n o t admin ister

it as a routine prac t ice because it is a rather trying ordeal for

some patien ts . When applying this bandage the nurse Should

remember the rule forbidding the bandaging together of any

two surfaces of skin and should see that the thighs are comfort

ably separated by mean s Of a layer of n on -absorbent cotton .

Sometimes catheterization will be prescribed to avoid contami

nation Of the wound by the urine . This may be for on ly a

period of forty-eight hours at stated intervals
,
or it may be for

a longer t ime . In some cases treatmen t will be directed toward

preventing evacuation of the bowels for a stated period
,
some

times as long as n ine days, particularly if the laceration has

been a complete one—that is
,
on e which has extended into the

rectum. This treatment will con sist of o pium medication t o

suppress peristalsis
,
of fluid d iet witho ut milk

,
or of the two

combin ed . Often
,
however, especially in c ases o f the slighter

wounds
,
catharsis

,
oil enemas

,
et c .

,
will be given in the course Of

a few days . Whatever the prescribed general treatment
,
how

ever
,
the nurse must fo llow rigid aseptic techn ic thro ughout .

Catheterization
,
of course

,
is always done w ith the most tho rough
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asepsis, so no special lesson will be necessary here as to that ,
except to po in t out that in this c ase the asepsis must be in the

interest of the wound as well as the bladder . As a rule
,
whether

or no t catheterization is d o ne
,
after the bladder has been

emptied the perineum will be douched with sterile water or some

mild antiseptic solution such as 2 per cent . boric acid or 1-5 000

bichloride
,
which w ill be allowed to flow over the wo und from a

pitcher or irrigator . The wound is then carefully patted dry
with sterile gauze and the prescribed dressing applied . Some

times the dressing will be only the plain d ry gauze ; but a dust

ing powder, such as aristo l
,
o r an Ointment

,
such as boric ac id ,

may also be applied . Keeping the wound dry is an important

part of the nurse ’s duty in this case and it will require careful

man ipulat ion on her part because perineo rrhaphy sutures are

very frequen t ly of silkworm gut which will mean that they
will be likely to catch upon dressings and involve the risk of

tearing the wound and also of causing considerable pain to the

patient . The aseptic p recaution s will be n ecessary at least till

after the sutures have been removed , which may be any period

of from five to ten days .

The Uterus—The uterus is a
'

muscular
,
pear-shaped organ

situated in the pelvic cavity between the bladder and the rectum.

Its n o rmal p osition is that of anteversion . The part o f the

uterus which pro jects in to the cavity of the vagina i s known

as the cervix . The uterus is lined with mucous membrane ; and

en tering the fundus or body of the uterus are the open ings of

the Fallopian tubes . The uterus may be the seat o f acute inflam

mation s , malpo sition s
,
or new growths, either ben ign or ma

lignant .

Infiammations o f the Uterus—The mucous membrane Of the

cerv ix of the ut e rus may become acutely inflamed due to a

variety of causes
,
especially from an infection by the gonococcus .

This condition i s known as endocervicitis
,
and i f the inflamma

tion extends further and attacks the mucous lin ing o f the uterus,
the process is known as endometritis . The treatmen t of this c on

dition may be either medic al o r surgical .

Treatment o f Acute Inflammato ry Cond it ions—In the acute

infection s
,
especially those due to a gon orrhea in which there
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is an associated urethritis (inflammation of the urethra ) and a

purulen t vaginal discharge
,
it is o f the greatest importance to

warn the patien t Of ~the severe in fec tiousness o f the d isease
,
and

the dire results which follow
,
if it is willfully neglected . I t is

imperative that the hands be kept away from the eyes, because

a gonorrheal infec tion o f the organ s o f sight may cause total

and permanent b lindness .

The patient should be plac ed in bed
,
given a bland n on -irri

tating diet without c ondiments or sp ic es
,
and all alc oholic bever

ages abso lutely forbidden . Fluids Should be fo rced t o the

utmost
,
and the attending nurse should give c o pious vaginal

douches every four hours with any Silver preparation
,
either

protargo l or argyro l, in dilutio n s o f 1 In mo re chro ni c

stages
,
these may be followed by silver n itrate irrigation s .

Cerv ix.
—The cervix

,
as a rule

,
is treated by the surgeon by

direct application s of 10 to 20 per cent . Silver n itrate
,
iodine

,
or

20 per cent . argyro l . The patien t is appropriately draped , placed

in the lithotomy position ,
a bivalve speculum is introduc ed

,
and

the application s made d irectly to the cervix . However
,
in a ll

these treatments
,
while the c ervix itself may be benefited ,

it is

difficult to reach the endometrium or lin ing muc ous membrane

of the uterus, and very often more radical surgical procedure s

have to be resorted to .

Operative Treatment .—One of the mo st common pro cedures

is the operation known as dilatation of the cervix and curettage

of the uterus . The purpose o f the dilatation is to insure suffi

cien t stretching of the cervical canal , so that instruments may
be freely passed into the uterus, and secondly to in sure drainage

of the uterine cavity. The objec t of the curettage is to scrape

away the diseased mucous membrane o f the uterus so that a new

and healthy l in ing will replac e the diseased part . While this

Operation is don e for chron ic inflammations, it is also performed

for the retained membranes o f pregnancy,
and for inc omplete

abortions . It is also a diagnostic measure, for in doubtful cases

of cancer of the uterus
,
the curettings may be examined fo r

microscopic evidences of malign ancy .

There are cases in which there is a defin ite stenosis, or narrow

ing of the cervix
,
resulting in very p ain ful menstruation
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normal anatomical p osition and to hold it securely there. In

the maj or ity of operation s this is accomplished by Shorten ing

the round ligaments . The Operation may be performed through

the inguinal canals
,
through the abdomen

,
and through the

vagina.

The inguinal canal route —AS the round ligaments help to
mainta in the n ormal position of anteversion

,
they may be iso

lated in the in guinal canal
,
drawn out and sufficiently Shortened

so as to exert tension
, and thus mechan ically pull the uterus

forward in to place.

The abd ominal route —The uterus is lifted from its retro

verted position and the fundus is sutured to the anterior abdom

inal wall directly (ventral fixation ) . Or the round ligaments

are sutured to the recti muscles (the so -called Gilliam operation

o f ventral suspen sion ) .

The vaginal route —The patient is placed in a l ithotomy

position
,
and the operation done through the vagina . The uterus

is brought forward by suturing either to the anterior vaginal

wall
,
or the lower part of the bladder

,
Or it is pulled into place

by Shorten ing the round ligamen ts.

Pro lapse o f the Uterus—This condition is often called fall

ing of the womb .

”
Prolapse of the uterus is divided into three

degrees . The first degree is that in which there is a relaxation

Of the pelvic floo r with a protrusion of the vaginal walls ; in the

second degree
,
the cervix is found at the vulva ; and in the third

degree there is a mass of the uterus protrudin g from the vagina

and lying between the thighs .

Treatment o f Pro lapse .
—The palliat ive measures are the use

of pessaries and tampons . A large circular rubber ring in the

vag ina is Often very efficacious in maintain ing the uterus in

position . It is highly importan t that these pessaries be removed

at least on ce a month and cleaned
,
and at the same time the

vaginal canal be inspected to determine whether any irritation

is present .

The curative measure i s Operation . The uterus is brought

forward and upward by a ven tral fixation and a perineorrhaphy

gives support below. In some cases i t is often advisable to

remove the uterus (hysterectomy ) .
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Tumors of the Uterus—The uterus may give origin to benign
an d malignan t growt hs. The most common ben ign tumor is a

fibroid . These may cause bleeding (menorrhagia) , vaginal dis

charge
,
pain

,
and quite Often a mass may be felt within the

abdomen . However
,
there are many women who have fibro ids

which never cause symptoms. Fibroid s are treated by X-ray,

radium
,
and operation .

Operative Treatment—If the fibro ids are s ingle and do not

involve the en tire uterus
,
the tumor may be enucleated

(myomec tomy ) . If the tumors are multiple and involve most

of the uterus, the en tire organ may be removed (hysterectomy )
This is an operation designed to remove the uterus. It may be

performed through the abdomen (supravaginal hysterectomy) ,
or it may be done through the vagina (vaginal hysterectomy ) .

Supravaginal Hysterec tomy—After the patient is anes

thetized, she is placed in an exaggerated Trendelenburg posit ion .

(Fig . 63
,
page The abdomen is opened by a median incision

and the intestines are carefully padded off with warm
,
moist

saline pads . The fundus of the uterus is seized with a vulsellum.

The broad ligaments on each Side are clamped
,
and , if possible,

one of the ovaries is left . The uterovesical fold of the peritoneum

is in c ised and dissected toward the bladder. The uterine arteries

are then clamped and the uterus is amputated through the

cervix . The cervical stump is grasped with a second vulsellum,

and the cervical canal is cauterized with carbolic ac id or iodine .

The cervix is then un ited in in terrupted sutures
,
and the vessels

usually tied with plain gut . The round ligaments are sutured to

the cervical stump and the pelvic peritoneum approximated to

the pelvic peritoneum. This
,
of course

,
leaves a little cervical

tissue which may cause a persistent leukorrhea . To avoid this

the en tire cervix may be extirpated .

When the pelvic Operation has been completed
,
the patien t

Should be returned to the horizontal position and the abdominal

wall closed . Oc casionally vaginal drainage is required . This

is done before the abdomen is closed by passing a curved clamp

into the vagina and pressing against the posterior vaginal wall

behind the cervix . The surgeon inc ises this area and introduces
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a cigarette drain in to the clamp . When this i s withdrawn
,
the

drain is pulled down into the vagina.

There is no special nursing required post-Operatively except

that a careful watch should be kept for hemorrhage . Occasion

ally
,
although fortunately rarely,

a ligature slips
,
and an uterine

artery will start t o bleed . This requires immediate surgical

interference . Patients
,
as a rule

,
are kept in bed for about

sixteen days .

Vaginal Hysterec tomy—This is perfo rmed through the

vagina without an abdominal incision . It has n o advantage over

the other except that it does not leave a scar.

Malignant Diseases of the Uterus—These may e ither affect

the cervix or the body of the uterus . They are usually

c arcinomatous in character. The treatment is either complete

hysterectomy
,
or the application of radium.

D iseases o f Fallopian Tubes—Any inflammation of the Fal

lopian tubes is spoken of as salpingitis . It may be acute or

chron ic .

Acute Salpingit is.
—This may be due to an in fection occurring

during labor
,
from unclean instruments, much instrumentation ,

or a preexisting gonorrheal infection . The history usually given

is that of a vaginal discharge
,
abdominal pain of a colicky nature

and
, in addition

, the history of a recent labor, instrumen tation ,

or gonorrhea.

Treatment .—The treatmen t cons ists of absolute rest in bed

in the Fowler ’s po sition (Chapter IV ,
page 5 9 ) . Ho t vaginal

douches are given every six to twelve hours depending upon the

severity of the inflammation . Applications are made to the

lower abdomen
,
either in the form of heat or cold, and move

men ts of the bowels Should be assured by enemas . If the pain

is very severe
,
sedatives may be given . Very Often these cases

o f tubal infection are complicated by pelvic periton itis resulting

in the developmen t of a pelvic absc ess . Instead o f drain ing this

through the abdomen
,
the absc ess may Often be drained through

the vagina by making an inc isio n between the posterio r part o f

the cervix an d the po sterio r wall o f t he vagina . This is known

as a c o lp o toniy. A go od sized drainage tube is introduced into

the abscess cavity
, but because o f the dependen t position

,
the
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Post-operative Care—As these patients are suffering
, as a

rule, from loss of fluid
,
saline is given intravenously

,
and, as

soon as possible
,
a bloo d tran sfusion . They are kept warm like

other Shocked patien ts
,
but if it c an be avoided, the shock posi

tion is not used . As soon as they have recovered suffi cien tly they

are placed in the Fowler position . Mean s are taken
,
as soon

as practical
,
to increase their red blo o d cells by the use of

ton ics
,
and the admin istration of iron in the form of Blaud ’s

pills .

The Ovary.
—The ovary besides secretin g the ovum possesses

an internal secretion which exercises a very importan t part in

maintain ing the n ormal nervous mechan ism of the individual .

Removal of both ovaries results in the complete cessation of

menstruation and a t rain of nervous Symptoms which make

these patients obj ects Of pity. They become very excitable,
nervous

,
melan choly

,
and Often so desperate that they have

ended their existence by suicide . It is now the custom,
when

ever possible
,
to leave some part of the ovarian tissue

,
and should

it be absolutely necessary to remove all of it
,
as in radical pan

hysterectomies for can cer of the uterus
,
the patient may be fed

the ovarian extract of the an imal . It i s surprising what good

results will follow .

D iseases o f the Ovary.
—Ovaritis is an inflammation of the

ovary,
rarely primarily diseased but usually sec ondary to tubal

inflammation
,
which results in adhesions between both structures

p roducing a condition Spoken of as “ diseased adnexa ” or sal

pingo-oOphoritiS . The symptoms are similar to those of salpin ~

gitis and the treatment employed is the same.

New Growths—Cysts—More than any other organ , the

ovary is apt to give rise to cysts and cystic degeneration . The

cysts may be of small size
,
or grow to en ormous dimen sion s

weighing more than twen ty pounds . They may be filled with a

clear viscid fluid or with other cellular materials . Types of the

last named variety are o c casionally called cystadenomas . Cer

tain of these tumors
,
if their contents are sp illed over the peri

t oneal cavity
,
will c ause secondary tumo rs acting much like

mal ignan t growt hs .

D ermo id Cyst . —These are tumors which contain remnants
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of the epidermis
,
such as hair ; in addition bone is Often found

as well as other tissues .

Carc inoma—The ovary may be the seat of carcin omatous

tissue and can cers of the ovary are frequently mali gnant ,
metastasizing early .

Treatment o f Cysts—In the case of s imple cysts
,
only part

o f the ovary affected may have to be removed , or if the entire

ovary is fi lled with many small cysts
,
a c omplete OOphorec t omy

may be performed . It is highly importan t that cysts of the ovary
be delivered intact . Every effort should be made t o preserve
their integrity

,
for occasionally a cyst may be of the aden omatous

variety, and if acciden tally ruptured , the fluid escapes into the

general peritoneal cavity and implan tation growths take root .

In carcinoma of the ovary,
the treatmen t

,
of course

,
is extirpa

t ion with subsequen t X-ray or radium treatmen t . The general

outloo k of patient s with ovarian carcin oma is indeed poor.

The Testic le—This is the male organ of generation and cor

responds t o the ovary . I t con sists of the testes proper which

manufacture the spermatozoa
,
and the epididymis which is

really a series of canals collecting the sperm from the glandular

substan ce of the testes . These tubules
,
or canals , un ite to form

a single duct
,
the vas deferen s

,
which carries the testicular

product to the semin al vesicles, small pouches Situated behind

the prostate which Open into the floor of the prostatic urethra

together with the open ings of the prostate gland . The prostate

gland lies in front of the bladder surrounding the pro static

urethra and secretes the fluid which nourishes the Spermatozoa

and gives the seminal fluid its characteristic qual ities .

While the great maj ority of these cases will be handled by
orderlies and trained attendants

,
circumstan ces may arise which

will necessitate that they be cared for by skilled nurses .

Acute Inflammation o f Test ic le and Epid idymis.
—Probably

the most common cause o f the acute inflammation is gonorrhea

aflec ting the epididymis main ly, although it may be secondary

to certain chron ic diseases such as gout
,
or trauma from urethral

in strumentation .

Symptoms—There are pain , swelling , tenderness o f the epi
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didymis, and systemic symptoms of an orexia, fever , and general

malaise .

Treatment .
—The patien t is ordered to bed , and the testicle

is elevated by plac ing beneath the sc rotum broad strips of adhe

sive plaster wh ich are fastened to the shaven thighs . Local

application s to the scrotum may be made in the fo rm of heat or

cold . Probably the application bearing heat which is lightest

in weight is the flaxseed poultice . If ic e is used it should n o t be

left on continuously,
but on for two hours and Off for one . An

enema should be given daily
,
and the patien t forced to drink

water in large amounts . When the condition is due to gonorrhea
,

the pa tien t Should be placed upon indiv idual precaution . After

the acute symptoms have subsided , the patien t may be allowed

up
, but the scrotum Should be firmly supported by a suspensory

fo r some time .

Chron ic Inflammation o f Testicle and Epid idymis .
—These are

secondary t o acute inflammations
,
or due to syphilis or tuber

culo sis. I f syphilitic in nature the patient is given antisyphilitic

treatment in the form o f mercury and salvarsan . If tuberculous
,

the best proc edure is operat ive .

Symptoms—The pain is not so severe as in acute inflamma

t ions . In the cases of tuberculosis
,
there may be a sinus in the

scrotum discharging pus from the diseased epididymis .

Treatment Of Tuberculosis—Tuberculous epididymitis
,
when

on ly one side is involved, is treated by o rchidectomy (excision

o f the affected testicle ) . These cases require no spec ial nursing

care except that they should be placed upon individual precau

tion s and kept out in the open air as much as possible.

Hydro cele .
—Lying in front of the testis and epididymis there

is a small sac called the tun ica vaginalis . This may become filled

with fluid causing a hydrocele of the tun ica vaginalis . AS a rule

it is n o t pain ful but uncomfortable because of its mere mechan

ical presen ce.

Pall iativ e Treatment .—In this procedure a needle or a t rocar
and canula are inserted into the hydrocele sac and the fluid

withdrawn . After most of the water has been tapped
,
some

surgeons reinj ect an irritating fluid
,
such as a mild solution



https://www.forgottenbooks.com/join


118 TEXTBOOK OF SURGICAL NURSING

suff ering is quite severe
,
and the only measure affording perma

nen t relief is the removal of the obstruction (pro statectomy ) .

Prostatec tomy.
—This operation i s Often prec eded by a perio d

o f improving the patien t
’s nutrition

,
and his urinary output by

regular catheterizations . The Operation reso lves itself into a

cho ic e of perineal or suprapubic prostatectomy ,

Perineal Prostatec tomy.
—The perineum is shaved and eight

ho urs before operation the usual so apsuds enema is given .

The patient is plac ed in a litho tomy po sitio n with the pelvis

raised by sandbags and the pro state is enuc leated through the

perineum .

Po st-Operative Treatment .
—The retained catheter is con

nec ted to bo ttle d rainage and the urine co llected . The gauze

tampon which usually occupies the Space of the removed pros

tate i s taken out o n the fifth day ; the catheter is removed on

the seven th
,
and from then on the urethra is treated with sounds

Of various sizes .

Suprapubic Prostatectomy.
—In this proc edure the prostate

is removed through the bladder. It is done in two stages . The

first operation is a suprapubic cystotomy
,
the second the actual

‘

removal of the gland through the previous bladder wound .

First Stage —As a rule
,
catharsis i s given forty-eight hours

previous to the day of operation . Before operation the bladder

is irrigated and often some novocain or alypin is injected . The

bladder is kept distended and the cystotomy is d one under loc al

anesthesia. A button drainage tube is placed in the opening of

the bladder and the tube clamped . When the patient arrives in
his room the clamp Should be removed from the tube and the

bladder drained continuously
,

o r in term ittently. The diet

Should be very light and soft, fluids allowed in liberal amounts .

Sec ond Stage —While some surgeons proceed to enucleate
the prostate immediately after cystotomy

,
the maj ority wait

five or more days be fo re completing the operation . Naturally

there will be rather a profuse hemorrhage following the blunt

dissec tion of the gland . This may be controlled by tampons,
but a better result is obtained if a bag hemostat is used . This is

made o f rubber
,
is inflatable and when distended an d placed

within the bladder exerts pressure on the bleeding areas . One
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connection of the bag passes through the urethra
,
and is the

means by which air is in trod uced . This is removed in twenty

four to forty-eight hours.

The suprapubic wound is freely drained
,
and at the end of

forty-eight hours a button tube is insert ed
,
connected to the

bottle d rainag e and the pa tient allowed out of bed . At the

end Of a week the patient is en couraged to void
,
and as soon as

he does so in suffi cient amounts , the suprapubic tube is removed .

Of course, the urine w ill leak in small amounts, but the sinus is

healed in from the thirteenth to the twen tieth day.

Cancer of Prostate—In the early stages this is treated by

prostatectomy . In the late periods
,
radium is tried as a pallia

tive procedure.



CHAPTER IX

THE SURGERY AND SURGIOAL NURS ING OF THE
RESP IRATORY SYSTEM

THE organ s which con stitute the respiratory system may be

classified as the accessory and the main groups.

nares

Accessory System : 1 . Nose sep tum
sinuses

Main System 1 . Larynx
2 . Trachea
3 . Bronchi
4 . Lungs and Pleura

The mouth and pharynx are discussed under the Alimentary

System.

Nose.
—The nose serves the very important function o f filter

ing, warming, and moist en ing the air. In addition to aiding

the sense of smell
,
it also gives the voice some of its qualities .

The diseases which affect the nose are many and well known .

The only pathological condition s of interest here are those

resulting from obstruction from a deviated septum or hyper

trophy of the turbinates (bones in the nares ) an d in fec tions

of the various sinuses .

D ev iated Septum.
—In this conditio n one or b oth S ides of the

nose are occluded by a deformity of the nasal septum
,
and an

attemp t is made to remove the obstructing cartilage by a sub

mucous resection preserving the mucous membrane of the sep

tum. After the op eration has been completed , each nasal cavity
is packed w ith strips of sterile gauze . The packing is removed

after twen ty-four hours.
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pharynx and larynx may be cocain ized , or the patient may be

placed under deep anesthesia. The lary ngoscope is passed

through the mouth and pharynx into the larynx , the head and

n eck being ben t backward
,
and the foreign body removed

through the instrument .

Occasio nally
,
the condition is so urgent that to relieve the

asphyxia, an open ing must be made into the trachea below the

po in t of obstruction ,
so that air may enter the lungs . This

o pen ing of the trachea is spoken of as tracheo tomy .

Tracheo t omy.
—A tracheotomy is an incision into the trachea

in order that a tube may be introduc ed therein
,
thus pro

v iding for the en tran ce and exit of air. This may be done either

as an emergen cy measure fo llowing a thyro id operation in whi ch

the trachea has collapsed
,
when a foreign body has become lodged

in the larynx so that respiration is embarrassed
,
in acute edema

o f the glottis
,
or in obstruction asphyxia during the adminis

tration of an anesthetic . I t may be employed as a preliminary
measure to a remo val of the larynx for can cer . The operation

is either high or low
,
the high being preferable

,
because the

trachea is more accessible ; the low being done when the operato r

has to reach a foreign body which has fallen into one of the

bron chi .

Operation—The patien t is plac ed upon the back with a

sandbag underneath the neck SO as to make the trachea as promi

nen t as possible . An in cision is made in the midline
,
the mus

c les separated
,
the trachea exposed

,
inc ised

,
and a tracheo tomy

tube in troduced . These tracheotomy tubes are o f various types,
but the one generally used is similar to Fig . 16. I t is very

importan t
,
after the tube has been introduc ed

,
to see that it is

patent
,
and that respiration is taking place freely . AS a pre

caution
,
tape is usually threaded through the tube SO that it

will n o t slip down the larynx in any disorder which might

ensue . Inasmu ch as the outer tube comes into direct contact

with the skin
,
it is a go o d plan to have a fine layer o f gauze

covered with boric oin tment inserted between the tube and Skin .

Post -operativ e Treatment . —The tracheo tomy tube is a new

passage through which air is drawn into the lungs
,
and sin c e

the air is n o longer brought through the normal channels
,
it is
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important that above all the tube Should be kept patent and

clean . In order to en sure perfect clean liness and free respira

t ion through the tube
,
nurses must be on duty day and n ight

ever alert to see that the patient has plenty o f air. The inner

tube Should be removed about two or three t imes a day,
cleansed

,

sterilized
,
and gently rein serted . I t should never be cleaned in

Situ
,
i . e .

,
as it rests in the patient ’s trachea . I f at any t ime

the tube should become suddenly plugged , the inner tube must

be withdrawn immediately . At times the patient is apt to cough ,
and the mucus which makes its appearan ce

at the orifice o f the tube should be wiped

away very gently . Occasionally from

c oughing violen t ly b o th the inner and outer

tubes may be expelled
,
and fo r this reason

it is always importan t t o keep a trache

o t omy dilator on hand to meet this im

portan t emergen cy. This in strumen t will

keep this passage open un t il an other tube ’

A
may be obtain ed and in serted .

F IG. 16 .
—TRACE EOT
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beginn ing, thIn layers of gauze which have

been wrung out in warm water should be plac ed over the trach
o tomy orifice and changed every half hour . Some surgeons

keep the patien t under a croup ten t so that the air may be

warmed by the steam and the respirato ry trac t have the advan

tage of a warmed air. Compound tin cture o f ben zo in may b e

added to the c roup kettles .
There are very few condition s which require more c onscien

tious nursing than do these patients
,
because their life is abso

lutely dependent upon the un in terrupted inflow and outflow
of air through the tube . They Should never be left alon e

,
fo r

one n ever knows at what momen t the tube may become plugged

and the patient bec ome sudden ly asphyxiated . Occasionally
mucus may c o llect in the trachea and n o t be expelled through
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the tube. The reason for this is that the cough is insufficien t in

strength to expel the mucous plug . In these condition s a steril

ized feather might be introduced through the tube and the

trachea tickled
,
so as to in cite coughing. The time for the per

manent removal of the tube is purely at the discretion of the

surgeon . V ery often some surgeons will remove the double silver

tube and replac e it by a rubber one
,
then remove the rubber one

when they see fit .

New Grow ths o f the Larynx
—The larynx

,
l ike the other

organ s in the body
,
may be the seat of ben ign or malignant

growths . Probably the most common of the ben ign growths is

the papilloma. These growths may be removed in three ways

through the larynx with the aid of the laryngeal mirror ; from

without by performing a thyrotomy (an incision through the

thyroid cartilage of the larynx ) , or through a Jackson or

Killian laryngo scope. The in struments used for their removal

may be the snare, curette, forceps or galvan o-cautery .

Malignant Grow ths—The symptoms of a can cer infiltrating

the larynx may be very similar t o those produced by the ben ign

growths . Hoarseness
,
later loss of voice

,
respiratory difficulty

,

and pain are very common . Later when the growth extends and

ulceration b ecomes evident
,
cough and pain on swallowing may

be very evident . The only treatmen t is surgical . E ither one

half o r the en tire larynx may be removed .

Laryngec tomy.
—As the name implies the operation is one

in which the larynx is excised . The Operation itself is prec eded

by a tracheotomy . This may be done as a preliminary operation

one day, the remain der of the operation being perfo rmed at

an other time
,
or the entire operation may be don e at once.

Operation—The first part of the procedure is prac tically the

same as a tracheo tomy except that the trachea is blocked by the

use of a Hahn s canula. This is done to preven t the blo o d from

the laryngec tomy from leaking down the trachea into the lungs .

The canula is Simply a tracheotomy tube which has been previ

ously boiled and to which is attached and securely fastened a

sponge squeezed dry and dipped in a ten per cent . ether solution

of io do fo rm. The Sponge has been previously sterilized by soak

ing in a 25 per c ent . alcohol solution for several days . The
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mo n ia
,
as a rule . After the pneumon ia has resolved

,
or even

befo re this period
,
a sudden rise in temperature may o c cur

,

acc ompan ied by fever
,
chills

,
and the physical sign s of fluid in

the pleural cavity . This collection of fluid or pus may b e

general in nature
,
or localized (sacculated ) . As pus in o ther

parts of the body usually requires drainage as soon as i t is

formed
,
here also an attempt Should be made to remove it .

Treatment .

—While it was customary before the war to re

sect a rib and insert a drainage tube into the pleural cavity as

soon as a diagno sis of empyema was made
,
army experien ce has

taught that such radic al procedure is no t always necessary.

In fact
,
in the beginn ing

,
it is better to draw off the fluid which

has ac cumulated with a needle and syringe
,
or Potain aspirator

,

thereby relieving the patient
,
and at the same time

,
reduc ing

c ertain elements which might lessen the shock at the time of the

future operation . I t is also true that some of the patients

rec over with this simple aspirato ry pro cedure, although the great

maj o rity must have a mo re radic al operation performed sooner

o r later . The mo re radical proc edure con sists in the partial

excision of on e o f the lower ribs so that better and more adequate

drainage may be secured .

Operat ive Treatment . —Inasmuch as these patien ts are in a

weakened physical condition from their pn eumon ia
,
or from the

abso rption o f the po ison s o f the pus in the pleural cavity
,
it is

advisable not to admin ister a general anesthetic
,
but to employ

local anesthesia . This works with remarkable suc cess .

Since the patients feel more comfo rtable when sitting almost

upright
,
the o peration is perfo rmed in this po sition . An aspi

rating n eedle with syringe loc ates the area o f pus its lo cation is

the determin ing facto r as to which rib is to be partially resec ted .

In general empyema or suppurative pleurisy
,
the in c ision is

generally made along the eighth or n inth ribs . A part of the

rib is removed subperio steally, expo sing the periosteum beneath

which is the outer surface of the pleura . The pleura i s then

opened by incision and the pus allowed to gradually escape .

A drainage tube is then placed into the pleural cavity .

There are many ways of drain ing the thoracic cavity . Some

employ a Brewer tube (Fig . 17 ) others a simple rubber drain
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age tube . In empyema cases
,
great care Should be taken that the

number o f drainage tubes used be carefully noted and recorded .

The pleural cavity is a notorious hiding place for them
,
and

very often a lost tube is the reason for a persisten t sinus c on

tinually discharging large quantities of pus .

After Treatment—Inasmuch as the discharge from the

pleural cavity is mod erately free, very Often the drainage tubes

are connected with bottle drainage . Occasionally, when a

Brewer tube is employed, a piece of rubber

dam is snugly fitted around the free end of

the drainage tube, and the open end of the

dam is placed in a bottle under a water level

so that while the pleural fluid may escape

from the chest n o air can en ter the pleural

c avity . The result of this is that a negative

pressure is Soon established
,
the lungs expand

earlier, and the patient ’s convalescence is

Shortened .

The discharge is rather cOpious for the first

few days and superficial dressings must be F IG. 17.
—Bs
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discharge is very thin and the temperature disc fiesting fiight ly
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,

Is normal
,
the tubes may be w 1thdrawn alto rubber tube c o n

gether . While the patients are in bed
,
they giggzgge

fo b o ttle

Should be en couraged t o breathe as deeply as

possible so as to aid the expansion of the collapsed lung . With

this end in view
,
they Should blow fluids from one bottle in to

another, and children Should be given tho se toys which en c ourage

blowing
,
such as horn s or balloon s . If the temperature suddenly

rises after the drainage has been removed
,
it. Simply mean s a

reaccumulation of fluid in the pleural cavity
,
and n ecessitates

an immediate rein sertion of the tube .

These patien ts should be allowed out of bed as soon as possible,

and wheeled into the Open air . I f the weather is c lear, their b eds

might even be moved into the o pen . The diet Sho uld be high in
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carbohydrates
,
and ton ics Should be given to resto re their lost

st rength .

The Lungs—The surgery of the lungs is still in its early

st ages o f developmen t
,
and the operation s d one upon these

essen tial organs of respiration are but few in number. This is

due to the mechan ical difficulty of appro ach and exposure

through the thoracic wall
,
and because of the difficulty of main

taining the poten tial negative pressure during an operation .

The latter normally exists between the parietal pleura lin ing

the interior of the thoracic wall and the visceral pleura which

covers the lungs themselves . In the various phases of respira

tion
, the parietal and visc eral pleurae are con tinually in c on

tact ; but Should
,
for some reason

, the air from the outer world

enter this space
,
either by rupture of the lung tissue itself or

through the thoracic wall
, the n egative pressure will be destroyed

and the lun g will collapse . A large space filled with air will thus

be left between the parietal and visc eral pleura . If this is remem

bered it will no t seem strange that pleural and lung condition s

take such long periods of time to return to normal after opera

tion
,
for the infection o f this large rigid cavity must be sterilized ,

the air within the chest absorbed , and the lung permitted to

expand with the rees tablishmen t of the negative pressure .

Operations upon the Lungs—There are several indication s

in surgery for operations upon the lungs themselves . Oc casion

ally, it is advisable to remove a lobe of the lung because of some

extensive infec tive condition
,
such as an abscess . As already

mentioned
, the normal thorac ic cavity is under negative pressure,

and when an Open ing is made commun icating the pleural cav ity

with the external world
,
this negative pressure is destroyed

,
the

lung collapses and expansion is impossible . There are two

methods which aim to overcome the collapse o f the lung . One

is t o do the operation in a chamber which is under n egative pres

sure SO that there is practically n o difierenc e between the nega~

tive pressure in the pleural cavity and the negative premure in

the room. By the other method
,
the air is under in creased

pressure and is introduced within the lung so that the lung is

kept expanded even though the negative pressure within the

thorax is destroyed .
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CHAPTER X

THE SURGERY AND SURGICAL NURS ING OP TI IE SKIN AND
APPEND AGES

Surgical Conditions Inv o lv ing the Sk in—A wound may be

defined as a discon tinuity of tissue . It may be superficial or

deep
,
clean or contaminated

,
acc idental or intentional . For

purposes o f c lassification
,
wounds may be div ided into abra

sions
,
contusion s

,
punc tures and lac eration s . When the surfac e

layers of the epithel ium are scraped away
, the wound is spoken

of as an abrasion ; when they have been destroyed by some

pressure
,
but yet n o t actually removed, a c ontusion results ; a

punc tured wound is the type left by a nail or awl ; a lac eration

i s caused by the deeper layers of the Skin together with the

epithelium being torn . All these wounds may be clean or in

fec ted . If they are clean they will heal in the manner d e

sc ribed in Chapter I I . If they are infected by bacteria
,
the

various sequellas which have been already outlined may en sue .

Treatment .—Hemorrhage Shou ld be arrested first ; then any

foreign material which may be presen t is removed
,
and the

wound sterilized and protected from any further contamination

by a dressing and bandage .

In most wounds
,
hemo rrhage may be arrested by simple

pressure
,
provided that no deep blood vessels are cut . This

pressure should be applied direc tly over the bleed ing surfac e
,

the material used being any sterile gauze, or in emergen c ies, a

freshly laundered handkerchief . Should the bleeding still be

profuse the measures outlined in Chapter III may be tried .

After the bleeding has been contro lled
,
the wound should be

cleansed by simple irrigation with sterile water o r a weak

solution o f iodine.

Antiseptics.
—The application of iodine to a bleeding sur

face is o f little avail
,
for it has been defin itely proven that

iodine here has l ittle or no efiec t . Tin cture o f iodine on a dry

130
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surface is indeed efficacious and all laceration s
,
even though

the infec tion be doubtful , should be thoroughly iodinized . In

the application of iodine to abrasions
,
i t must be remembered

that if more than one coat is given
,
i t is very apt to burn the

Sk in . Thoughtless painting and repainting o f small abrasion s

occurring in the tender skin of children or women may result

in a burn which is much worse than the original injury. Some

surgeons prefer to use peroxide o f hydrogen . All wounds which

have come into contact with manure and dirt Should be clean sed

first with peroxide Of hydrogen and then iodinized . Of course,

the number of antiseptics used are many
,
but experien c e has

Shown that while some antiseptics c ertain ly kill bacteria, they

may destroy the tissues themselves, and occasionally poison the

individual . Because of this, bichlo ride of mercury and carbolic

acid have fallen into disrepute . They possess extremely irri

tating properties and there is always danger en tailed in their

use. The popular an tiseptic at present is one which has been

developed during the war and which has had such wonderful

success in the sterilization of wounds . It is the D akin so lution

and a complete discussion of it will be found in Chapter XIX .

After the bleeding has been stopped
,
and sterilization has

taken place
,
the wound Should be protected from foreign ma

terials such as dirt or bacteria . Sterile gauze is applied , either

dry or greased with some sterile ointmen t (boric acid
,
vaseline,

or liquid albolene ) , to prevent i t from sticking to the wound .

The dressing may be held in place by strips of adhesive plaster

or a bandage
,
whichever suits the loc ation of the in jury the best .

All dressin gs should be made as small and in con spicuous as

possible both for cosmetic effect and reason s of ec on omy.

Lacerated Wounds—Wounds which gape cons iderably are

sutured because the period of healing and the amoun t o f scar

tissue are thus lessened . The material used for the suture o f

wounds may be horsehair, Silk, silkworm gut , plain ,
or chromic

catgut described in detail in Chapter XV . For wounds of the
face

,
horsehair is the material o f cho ice on accoun t o f its fine tex

ture . For deeper wounds
,
material possessing a greater strength

,

either Silk or silkworm gut
,
is used . The needles employed are

full curved
,
or straight

,
small Hagedorn type . Care should al
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ways be taken that the eye of the needle i s patent and the cutting

edge keen and Sharp . Needle holders Should always accompany

needles . The type of ho lder depends upon the idiosyncrasy of

the surgeon . To summarize then : The arrest of hemorrhage,
the clean sing and sterilization of the wound and its protection

from infec tion ar e the essen tials in the minor surgical pro ce

dures invo lving the Skin and deeper tissues . Nurses are always

expected to have tho se things prepared which are necessary for

the fulfillment o f these essentials .

Infec ted Wounds—If a wound is infected
,
the aim of the

surgeon is t o liberate the pus
,
establish its free drainage

,
steril

ize the wound and convert an infected into a clean one. To

obtain free drainage
,
an in cision i s made

,
or in a recently sutured

wound
,
a few sutures are removed

,
and to aid the free escape

o f pus
,
a drain is inserted . In small infections the incision is

done under local anesthesia with a kn ife (scalpel ) . Kn ives

should always be sharp and keen as razors . D rains are the

handiwork of a nurse and their manufacture should be clearly

and thoroughly understood . The types of d rain s and their

method of preparation are described in detail on pages 310-311 ,
Chapter XV I I . While the drainage secures the escape of pus

,
its

freer exit is promo ted by the use of wet dressings or dry heat .

Wet D ressings—The means of keepin g dress ings w et are

many. The dressing may be wetted and then covered with oil

skin or rubber tissue to prevent evaporation ; or a sterile solu

tion may be poured upon the wound through the dressing every

so Often ; or the dressing may be kept c on tinuallv moistened

by a warm saline drip or continuous immersion in a water bath .

Infected wounds which are treated with Dakin ’s solution re

quire special techn ic (see Chapter XIX ) . In all w et dressings

the nurse should take particular care that the fluid is applied

to the wound and the wound on ly
,
and that the surrounding

sk in does n o t become macerated or in jured .

Suct ion D rainage—V ery o ften to secure better drainage,
gentle suction may be applied t o the end of the tube, using either

the water siphon method or the suction machine .

S iphon Drainage—One end of a Y -tube is attached to the

drainage tube and another to the moving column o f water from
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or medicated with iodo form or bismuth is a question dec ided by
the surgeon .

Treatment o f Healing Wounds—When the discharge and

induration of an infected wound becomes less, the surgeon will

begin reducing or remov ing the drainage, and will apply medi

cation s to stimulate granulation tissue . Granulatio n tissue may

be stimulated chemically o r physic ally. Weak solution s of silver

n itrate or the actual caustic stick are sometimes used ; balsam

o f Peru is very valuable . The size o f the wound may be reduced

by drawing the adjacen t ed ges to gether with adhesive plaster ;
and

,
at times

,
strapping the granulating areas with sterile adhe

sive plaster will stimulate the granulation s and also the surface

epithelium t o growth .

Sec ondary Suture—Sin ce the absolute steril izatio n of in

foo ted wounds by the D akin method i s possible
,
secondary suture

of granulating wounds is done very often and has proven quite

successful (see Chapter XIX ) . As so on as the wound has be

come filled with granulation tissue
,
the surface epithelium

,
or the

skin itself begins t o grow . If the area to b e co vered by Skin is

too great
,
and the result ing scar would b e t o o big, a graft o f skin

may be resorted to .

Sk in-Grafts.
—Skin -grafts are o f three varieties

,
—Thiersch

,

Reverdin
,
and Wo lf .

Thiersch Graft—The superficial layers o f the epithelium are

shaved Off with a razor and planted o ver the wound
,
the grafts

being rather large in size .

Reverdin Graft—In this type small thin p o rtion s o f the su

perficial layer of the Skin are sn ipped o ff with scisso rs
,
and

placed upon the granulating wound .

Wo lf Graft—In this variety,
the en tire thickn ess of the Skin

is utilized as a graft
,
or it remain s conn ected by a pedicle t o

that part of the b ody from which it was taken
,
and after the

graft is firmly attached the pedicle is severed .

In all Skin -grafts
,
the nurse must n o t forget to keep the part

quiet and warm. In remo v ing dressings
,
the utmo st c are should

be . observed for fear Of d i ;turbing the graft itself, and as in all

surgical procedures, the best aseptic techn ic should be main

tained .
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Burns—While a Fren ch surgeon originally divided burns

into six degrees or stages
,
ac cording to the depth t o which the

in jury penetrated, it will really suffic e fo r nursing purpo ses to

divide them in to three . The agen ts which produce burns are

many . Heat in the fo rm of solids
,
liquids

, o r steam ; chemicals,
such as strong ac ids

,
—for example

,
carbolic

,
acetic

,
hydro

chloric ; powerful alkalis
,
such as so dium hydroxide, chloride

o f l ime ; Spec ial agents
,
such as X-ray,

electrical currents and

radium when n o t properly used may all cause very severe burn s .

Closely allied to those burn s caused by heat are tho se due to

the action o f c old either from exposure to low temperatures
,

such as fro stb ite
,
o r those resulting from actual c ontact with

Old substan ces in the form o f ic e
,
snow

,
o r liquid air.

The pathology and c lin ic al appearan ce o f all burn s are es

sen tially the same regardless o f the agen t infl icting the in j ury,

but the degree varies . First degree burn s are recogn ized as

those in which there i s redness
,
with some pain and swellin g

,

followed by a scaling of the skin . If the redness is of a greater

degree
,
blisters appear ; this is a sec ond degree burn . All other

burn s might be classified as third degree . They vary from

defin ite charred areas to those cases in which an entire limb

or more is involved . The symptoms which result may be classi

fied as lo c al and con stitutional .

Lo cal Symptoms—There is a marked inflammatory reaction

o f the parts adjac en t to the burn followed soon by Sloughing

of the charred or in jured tissues and , finally,
after the wound has

been clean sed and the granulation s are vigorous, healing en sues .

During the first and second perio ds
,
there is c on siderable ab

sorption from the produc ts of destroyed tissue and the patient

may suffer from c ertain c on stitutional c omplication s ; these may

be very mild or SO severe as to c ause death . The causes of

death following burn s may be Shock, poison ing from the charred

tissues
,
or complication s arisin g from infec tion s such as ery

sipelas or sepsis . I t should be remembered that exten sive burns

rather than limited deep ones are the more serious, an d that

children w ith skin burn s averaging mo re than on e-third o f their

body are apt t o die from the effec ts .
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Treatment .
—The treatmen t of burns may be grouped under

two heads
,
— local and gen eral .

General Treatmen t—In exten sive burn s there is often deep

shock which should be treated immediately. The pat ient should

be placed in the shock position . The body must be kept warm

with hot water bo ttles an d blankets . Fluid should be given

either by rectum in the form o f a Murphy drip , o r in very severe

depressed conditions
,
a saline infus ion . I f the pain is intense

,

morphia may be required . It o c casionally happens that , to

gether with the burn s
,
the patient suffers from poison in g o f

carbon mon oxide gas.

Carbo n Monoxide Po isoning—This is recogn ized by the

great difficulty w ith which these patients breathe
,
the fac t that

their lips are a very deep red and their Skin a bluish hue. The

condition requires urgen t in terference.

Treatment—The blood must be rid of the ex ces s carb on

mon oxide and its oxygen conten t in creased . The patien t may

be given o xygen from a commerc ial oxygen tank by mean s of

a funnel held directly over the nose and mouth . To prevent

further loss of oxygen
,
a paper cornucopia may be fastened to

the fun nel . I f the congestion of the patien t is very extreme
,

blood may be removed from a vein in the arm . This reduces

the actual blo od conten t o f carbon mon oxide, and then the pa

tien t may be given an in fusion of saline or a tran sfusion of

blood which will still further decrease the amount of poisonous

gas.

Lo cal Treatment—First D egree —If there is much smartin g
and pain

,
a paste o f bicarbonate of soda

,
or cold cream

,
may be

applied
,
and the burned area protec ted from the air .

Second D egree z—When blisters or blebs are presen t
,
they

should be o pened by puncture with a sterile needle and the serum

removed . After this
,
sterile vaseline or boric o intmen t may be

applied .

Third D egree —If the patien t has rather extensive burn s,
and the clothes covering the Skin have been destroyed by fire, t o

preven t greater Sho ck
,
i t is better to give the patient anesthesia,

remove the clo thes
,
clean se the burned areas very thoroughly

w ith either c opious washings of sterile saline, o r bichloride in
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atomizing arrangemen t is screwed over bo th . Then by air pres

sure the liquefied wax is Sprayed o ver the part in a del icate
,

thin
,
even film

,
and the part covered with a fine c otton batting,

and a ban dage applied . The advantages o f this method are

pain lessness of application
,
absolute sterility, formation of a

soft Splint-like dressing over the wounded area rendering it

immobile and thereby dimin ishing pain . At the end o f twenty

four hours due to the exuding serum
,
the w ax layer with the

thin cotton batting attached separates rather easily and pain

lessly. While this method requires much t ime and patien ce,
the end results easily compen sate for the trouble involved .

It should always be remembered that the burned areas are

portals of entry for the various pathological bacteria . Execs

sive care Should therefore be taken to guard against infection .

The application of unsterile home remedies
,
such as flour and

water, olive Oil
,
et c .

,
is to be condemned . If a first aid dressing

must be applied and there are n o sterile supplies at hand it is

better t o cover the part with a freshly laundered
,
clean

,
dry

towel un til the proper material may be obtained .

The Breast .
-D iseases of the breast form a relatively im

portan t chapter in surgery . In the main they are of two great

varieties
,
—those due t o inflammation and tho se due t o new

growth . Inflammation may involve either the n ipples or the

breast and may be acute or chron ic .

The Nipples.
—Cracked or fissured nipples

,
o ften seen dur

ing lactation ,
are especially pain ful because the Skin has become

broken . They may form a portal of entry for the various

microOrganisms and thus give rise t o in fection s of the breast

itself
,
or

,
when the child suckles

,
it may swallow some of the

diseased tissues about the cracked n ipples .

Treatment .—All n ipples after nursing sh ould be thoroughly

but gently washed with boric acid
,
then dried and powdered

with borated talcum. If fissures are presen t the child may nurse

through a n ipple shield
,
an d in the interval the n ipples may be

treated with boroglyceride, touched with silver nitrate (solid )

or pain ted gently with tann ic acid . These measures suffice,
as a rule

, to bring the n ipple back to its normal healthy status .

Acute Mastit is.
—Acute inflammations of the breast, kn own
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as acute mastitis
,
usually o ccur in women during the close of

the lactating period . I t is the result of improper hygiene of

the n ipples
,
although this may n o t always be the case .

Symptoms—The patient may complain of pain and heavy

feeling in the breast
,
and

,
at the same time

,
redness

,
swelling

,

and areas o f hardness may appear in certain parts of the breast .

There are a rise in temperature , an in c rease in the pulse rate,
loss of appetite, slight headache, and a feeling of general malaise .

Treatment .
—If pus has n o t yet formed

,
the breast is ele

vated with the bandage in such a way that it is firmly supported

upward . (See Figs . 14 1 and 14 2
,
page This will d o much

to relieve the pain
,
but care Should be tak en that the binder is

n o t applied too tightly. Nursing
,
as a rule

,
is discon tinued

,

and i f the breast throbs and feels distended , the milk may be

expressed regularly either by gentle massage
,
the direc tion o f

the massage being a stroking motion from the circumferen ce

o f the breas t towards the n ipple ; or the milk may be aspirated

by a breast pump . D uring the in terval
,
either hot application s

such as flaxseed poultices may be applied to the breast
,
or cold

application s in the fo rm of a magnesium sulphate solution o f

50 per cen t . strength . When pus is formed the absc ess is

opened by the attending surgeon an d freely drained . After the

acute suppurative process has subsided the drainage tubes are

shorten ed gradually and the granulation tissue stimulated by
silver n itrate .

Chronic Mastitis .
—This co ndition is n o t un common ,

and pre

sumably is due to a chron ic inflammation o f the breast . The

patient complain s of vague and indefin ite pain s localized in the

breast itself
,
and

,
on examination

,
there may be foun d here

and there some very small no dules which may be tender. At

times the lymph glands in the axilla (arm-pit ) show en large

ment ; as a matter of fact this c ondition is frequen tly diffi cult

t o distinguish from cancer of the breast .

Treatment
s
— Sometimes a well fitting breast b inder will re

lieve much of the pain . If there i s con siderable induration or

hardness o f the tissue
,
warm fomentation s may bring relief.

Should these measures fail, mo st surgeon s will remove that por

tion of the breast which is pathological . If at the time of opera
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tion it is thought that the condition might be cancerous
,
the

en tire breast and deeper tissues are removed .

New Growths o f the Breast .—As in other locations those
tumors which invade breast tissue may be either ben ign or

malignan t . Of ben ign tumors of the breast , the most common

are fibroadenomata ; these occur mainly in young women ; they

are definitely encapsulated
,
freely movable

,
do no t grow beyond

a certain size
, and cause no en largemen t o f the lymph glands

of the axilla .

Treatment .—The treatmen t is the excis ion of the grow th ,
with occasional drainage of the Space left by its removal for

twenty-four hours .

Carcinoma—Carcin oma of the female mammary gland is rel

atively common . The rate of growth o f the tumor cells will vary

greatly . Any mass in the breast is strongly suspicious of car

cinoma if it occurs after the age of forty,
and is hard

,
n o t defi

nitely encapsulated
,
and attached to the skin or deeper muscular

layers. The glands in the axilla may be en larged at a very

early period . If the disease has lasted for some time the patien t

may be emaciated, pale, anemic and weak .

Treatment .
—The treatmen t is radical excision of the en

tire breast and the lymph glands which drain it . Inasmuch as

some surgeon s perform a rather wide excision
,
the Skin of the

patient should be prepared from beneath the angle of the jaw

to the umbilicus
,
from well beyond the midline of the affected

side to the region beyond the axillary border of the scapula

(shoulder blade ) . This. preparation
,
in the main

,
will con sist

of shaving the hair . Some surgeon s prefer n o pre
-operative

preparation of the skin other than that of clean sing it with

green soap and water
,
leaving the iodine to be painted o n in the

Operating room ; others will have the Skin cleansed with green

soap and water
,
followed by alcohol, then ether

,
finally applying

sterile dressings .

Operat ion—The anesthesia may be given e ither by the

Bennet method or intranasally . A sandbag is placed beneath

the Shoulder blade o f the affected side. (See Fig . 75
,
page

The arm may be put out either at right angles t o the body,
straight , or at right angles and bent at the elbow to an angle
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CHAPTER XI

THE SURGERY AND SURGICAL NURSING OF THE URINARY

SYSTEM

Anatomy.
—The urinary system is composed in a n o rmal in

dividual
,
of the kidneys , the ureters , the bladder and the urethra .

The kidneys, usually two in number
,
are compoun d tubular

glands . They are Situated on either side of the spinal column

in the region corresponding to the last two tho racic and upper

two lumbar vertebra . The right kidney is at a lower level .

than the left owing to the presence of the liver on that side.

As a rule they are about four inches long
,
two and one-half

inches wide
,
an d one and one-half inches thick . Each kidney

is covered by a capsule . There are cases in which the kidneys

are fused into one
,
the horseshoe kidney ; or there may be only

one kidney present .

The ureters which connect the kidneys to the bladder vary

from twelve to eighteen inches in length . The bladder
,
which

is the reservoir for the urine
,
is Situated in the pelvis behind

the pubis. It is in front of the vagina in the female and in

front of the rectum in the male. It is a muscular sac
,
and at

its n eck gives origin to the urethra . The urethra is about one

and one-half inches long in the female
,
and eight to n ine inches

in the male . It courses beneath the symphysis pubis in a down

ward and forward direction ; its external orifice in the female

is S ituated between the clitoris and the vaginal Open ing . In

the male it normally runs through the length of the pen is.

D iseases o f the Kidney.
—The inflammatory affections of

the kidney may be either of the acute or chron ic variety . The

acute variety may involve the pelvis of the kidney (pyelitis ) ,

or there may be pus formation in the kidney itself (suppurative

nephritis ) . If the pus is retained in the pelvis with a resultant

dilatation
,
the condition is spoken of as a pyonephrosis .

142
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Of the chronic inflammations
,
the one which interests the sur

geon most is tuberculosis .

Treatment o f Acute Infections—In pyelitis, the treatment

is primarily medical . The patient is placed in bed ; fluids are

forced to about 2000 c .c . a day, and urotropin gr. 10 , or mo re is

given by mouth three times a day. If i t is thought that the

pyelitis is in some way

.

due to a chron ic con stipation with a

dilated caput coli
,
colon irrigation s are especially indicated .

Occasionally the pelvis of the kidney is irrigated directly

through a ureteral catheter which has been introduced into the

ureter by mean s of a cystosc ope. This is an instrument designed

to give a view of the interior of the bladder . It has the general

Shape of a sound
,
has a telescop ic len s and carries an electric

light to illuminate the interior o f the bladder which has been

previously distended with warm boric acid . I t has several

modification s and attachments so that small catheters may be

passed into the ureteral orifices . By this means the urine from

bo th kidneys may be collected separately, and the condition and

functional activity of each kidney may be judged .

In pyonephrosis
,
the kidney is incised in the region of the

pelvis and the pus removed . This operation is spoken of as a

nephrotomy. But if the kidney shows many areas of infec

tion
, the so -called acute surgical kidney, i t may be completely

removed (nephrectomy ) .

Operation of Nephro tomy.
—The patien t is placed in the kid

ney position . This is described in Chapter XV I—see Fig . 67 .

Po st-operative Treatment o f Nephro t omy.
— Inasmuch as

urine as well as pus will escape from the kidney through the

wound
, the dressings Should be frequently removed and changed

to prevent maceration o f the skin . The patien t is placed Upon

forced fluids
,
their amoun t carefully measured , and the urinary

output approximately estimated . These cases are rather pro

tracted
,
lasting from six to eight weeks . The nutrition should

be particularly watched and every effort taken to maintain or

increase the patient
’s weight by a liberal diet , high in car

bohydrates. When they are allowed up
,
there is often a leakage

o f urine through the wound , and to prevent the embarrassment

o f a con stant urinous o do r
,
a lumbar urinal may be worn .
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Nephrec tomy.
—When it is eviden t that the kidney has been

destroyed to such a degree that it is of little use to the organ ism,

it is much better to remove it completely. A nephrectomy is

always done for the acute septic kidney
,
diffuse pyonephrosis,

tuberculosis
,
or new growths

,
prov ided the physical c ondition o f

the patient will permit such an Operation
,
and ' the other kidney

is presen t and not markedly diseased . If the ureter is defin itely
pathological

,
it i s dissected down until a healthy portion is

found
,
o r if the entire length is aflec ted ,

it might be to tally

excised together with the kidn ey .

Po st -operative Treatment —The treatmen t is similar to that

of a n ephrotomy. The drainage tubes are removed at the end of

three or four days
,
and the patient is kept in bed for three to

four weeks
,
until the wound has firmly and completely healed .

Renal Calculus—Renal cal cul i or k idney stones may be

found in the substance o f the kidney, in the pelvis
,
or in the

ureter. The stones may be single or mul tiple, rough or smooth,
and may be presen t in on e or both kidneys . The symptoms

which they cause are those o f renal colic . This is a severe colicky

pain in the loin radiating downward to the testicle or vulva .

Blood is found in the urine (hematuria ) and there is occa

sionally frequen cy and urgen cy with burn ing micturition .

Treatment o f Renal Calculus—Patien ts who have a tenden cy

to renal colic
,
as evidenc ed by a previous history o f attacks, or

the passage of small calculi, and whose urine contains an exc ess

of urates
,
Should be placed upon a diet which is p o o r in pro tein .

Alcohol is absolutely prohibited , also t ea and c offee . Alkaline

drinks Should be admin istered
,
and the alkaline diuretics

,
such

as acetate
,
b icarbonate

,
and citrate of potassium Should be

given freely and often .

Operative Treatment .—When there is defin ite eviden ce of a

stone from the clin ic al history augmented by positive radio

graphic and cystosc opic findings
,
operation is indicated

,
for it

is the on ly measure which will in sure perman ent relief . The

Operation s performed fo r kidney stones are two in number

nephro l ithotomy and nephrec tomy.

Nephro litho tomy .
—In this operation the procedure is s imilar

to a n ephro tomy. The usual lumbar inc ision is made with the
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l iberally
,
and during the first week

,
urotropin gr . 10

,
or more

is given . The patient is kept in bed for at least three weeks .

Infiammations of the Urinary Madden—Acute Cystitis .

Cystitis may originate in the bladder itself
,
or it may be sec

ondary to inflammations o f the kidney, urethra, or other organs .

The symptoms are frequen cy and urgen cy of m icturition
,
and

a burn ing sen sation when the urine is voided .

Treatment o f Acute Cystitis.
—Patien ts should be kept in

bed . The pressure about the bladder is relieved by elevating

the pelvis so that the intestines will fall away from it
,
and flex

ing the knees so as to relax the spasm of the rectus muscles of

the abdomen . Ho t applicat ion s applied over the bladder re

gion are very agreeable
,
and S itz baths given about three t imes

daily afford great rel ief . If the pain is very severe, morphin e

is given .

If there is great difficulty in voiding because of excruciat

ing pain , a little n ovocain in stilled in the posterior urethra

affords great relief . Urine is less irritating when alkal ine, and

an acid condition may be alkalin ized by the giving of sodium bi

carbonate or sodium citrate
,
20 gr . three times a day. The

diet should be bland
,
non -irritating

,
and main ly fluid in nature .

Irrigation s of the bladder may or may n o t be done according

to the judgment o f the surgeon in charge . Irrigating solution s

may be of boric acid
,
and later

,
when the disease becomes less

acute
,
irrigation s of silver nitrate in distilled water may - be

employed 1-5 000
,
potassium permanganate 1-5 000

,
or pro tar

gol 1 They are more efi ec tive and comforting when

given warm.

Chronic Cystitis—Chron ic inflammations of the bladder may

be the result of an acute attack , or secondary to some condi

tion in the bladder itself
,
as a papilloma or a stone.

Treatment—The treatmen t is that employed in the late

stages of acute inflammation
,
namely,

irrigat ions . These Should

be given daily
,
after a diagnosis of its etiology has been made.

Sometimes
,
because of stric ture of the urethra or inflamma

tion of the testes
,
irrigation s are no t practical . These cases are

treated by cystotomy (a suprapubic in c ision into the bladder

with the establishment of free c ontinual drainage ) .
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Primary tuberculosis o f the urinary bladder is extremely
rare ; it is ordinarily infected secondary to the kidney,

prostate,
o r testis . The c omplaints given are usually o f frequency,
urgen cy,

and often bloody urine .

Treatment o f Tuberculosis o f Urinary Bladder.
—The treat

ment
,
o f course

,
Should be directed to the primary focus of the

tubercle bacillus
,
and , if the kidney is respon sible , it should

be extirpated . While this is o f prime importance
,
the patient

meanwhile must receive some treatment to relieve the very dis

tressing symptoms of a diseased bladder . In the first place the

patient Should be kept in good hygien ic surroundings . Food

should be plentiful
,
appetizing , and highly nutritious

,
and every

measure available should be taken to in sure the strengthen ing o f

a weakened
,
debilitated con stitution . The bladder Should be

irrigated with very hot solution s of boric ac id . These are al

ways pleasing , and will relieve much of the pain . If the pain

is very severe
,
some novocain (but never cocaine ) might be

in stilled into the bladder . Tuberculous bladders are ulc erated ,

and great care must be taken that too much medication is n o t

instilled
,
because free absorption is apt to take place and poison

ing result . Rectal suppositories contain ing opium and extract

of belladonna do much to relieve pain .

Operativ e Treatment—This consists in a suprapubic cys

t o tomy and the direct treatment of the ulcerated bladder

mucosa
,
either with the actual cautery o r chemical caustics .

The after treatment is very important . The foot of the bed

is raised
,
the bladder drained by continuous drainage, and

washed out daily with a bland n on -irritating solution through

the suprapubic tube . D rainage o f the bladder is kept up for

about Six weeks . It is important to maintain all the rules of

strict asepsis in these cases, for n othing is more disc ouraging

than to add secondary infection .

Bladder Stone .
—When a stone is presen t in the bladder,

there are generally pain ,
frequen cy of urination

,
and the occa

sional passage of blood at the end o f micturition . The diagnosis

o f bladder calculi is n o t so difficult Sin ce the use of the X-ray

and cystoscope
,
although formerly its presen ce was detected

by the metal sound stone searcher of Thompson .
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Treatment .—The stone is either removed by lithotomy or

litholapaxy.

Litho lapaxy.
—The patient is placed in the l ithotomy posi

t ion (Fig . 72 ) and the urethra locally anesthetized . Some em

ploy spinal anesthesia, and others , general . In this procedure

an attempt is made to crush the stone within the bladder by

means of a lithotrite . This is an instrument introduced through

the urethra, and then opened when in the bladder , grasping the

stone between its two powerful jaws
,
and crushing it into

smaller p ieces . The stony fragments are later evacuated by means

o f a B igelow evacuator
,
which is an instrument designed to suck

from the bladder the stone fragments in a water current .

Post-operatively, water should be given in large amounts ;

the urine should be kept acid, and drainage from the bladder

Should be free, through an in lying catheter . As a rule this can

be removed at the end of forty-eight hours .

Suprapub ic Litho tomy—In this operation the bladder is

opened above the pubis ; the stone is removed, and the bladder

sutured .

Ante-operat ive Treatment and Operation—This consists of
the ordinary preparation for any abdominal operation . The

patient is anesthetized , the bladder is distended fully with either

warm boric acid solution or air
,
and the patient is placed in

the Trendelenburg position (Fig . A suprapubic median

incision is made
, the bladder exposed , incised, and the stone

removed with special forceps . The bladder is sutured with a

double row of sutures
,
and the abdominal wound closed .

Post-operative Treatment—If the wound is sutured tightly,
the patient may be permitted up in from t en to fourteen days .

If there i s suprapubic drainage because of a concomitant

cystitis
,
the tube Should be left in for about t en days, and then

removed ; the patient is allowed up as soon as the suprapubic

wound has healed . With very old people , attempts should be

mad e to get them out of bed as soon as possible, for experience

has shown that a weakly healed abdominal wound is better

than broncho-pneumonia and death which may result if these

cases are confined to bed .

New Growths o f the Urinary Bladder.
—Tumors of the blad
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ing in diffi cult micturition ,
and often complete retention of

urine . To relieve this
,
if catheterization is impossible, a ure

thro t omy is performed . If the constriction is in the pen ile

portion an internal urethrotomy is performed ; if in the deep

urethra
,
an external urethrotomy ,

Internal Urethro tomy.
—An in ternal urethrotomy consist s of

cutting the stricture with an urethrotome (an in strument shaped

like a sound contain ing a hidden kn ife ) . The urethrotome

is introduced into the region of the stricture, the kn ife drawn ,

and the stricture cut . Sounds are then passed and the strictured

area dilated to the calibre desired .

External Urethro tomy.
—The patient is placed in a l ithotomy

position
, a filiform bougie is passed into the pen is, and an at

tempt made to pass it through the strictured area . A tunnel

sound is threaded along the filiform bougie down to the stric

tured area
,
the perineum is incised over the sound , and the

stricture
,
identified by mean s o f the filiform

,
is cut with a spe

c ial urethrotomy kn ife. A tube is passed into the bladder

through the perineal incision .

Post-operatively this tube is connected with bottle drainage .

Fluids are forced and in about one week the tube is withdrawn

and the patien t is encouraged to void through the urethra .

Sounds are passed about twice a week .

Circumcision—This Operation is performed to rel ieve a

tight prepuce (phimosis ) , and con sists in trimming Off the re

dundan t skin and mucous membrane of the pen is . In y oung

children the nurse Should change the dressing after urination .



CHAPTER XII

SURGICAL D IETETIGS

D IET is indeed a most important post-Operative con sidera

tion . No two patients c an be nourished alike
,
and it is a

grave mistake to feed them in a routine manner as is SO often

don e . The type o f Operation performed
,
the physical condition

,

the age, and the general post-o perative behavior are all im

portant facto rs in determin ing the kind of food
,
the amount

and the frequency of the feedings . Patients who have had a

colostomy p erformed certainly must be dieted differently from

those who have had a gastroenterostomy . A woman of Sixty

will n o t be able to digest the regular hosp ital diet with the

ease of a young boy. Then again
,
while the diet may be per

feet when under supervision of the nurse
,
obliging relat ives

and kind friends may bring food and del icacies which may

prove detrimental to the health o f the patien t . It is n o t un

usual to see gastric disturban c es after visiting days
,
due to

candy and fruit which have been smuggled in by visitors .

This evil should be tactfully and carefully con trolled .

In the discussion of surgical dietetics
,
to facilitate matters,

it will be best to first con sider the diet following a simple opera

tion
,
such as hern ia

,
appendicectomy, ventral suspen sion of the

uterus
,
and simple plastic gynecological operation s .

Liquid D iet —After a patien t has reco vered from the anes

thetic
,
he asks for water

,
and inasmuch as there is bound to

be nausea and vomiting following most operations
,
water is n o t

permitted until two hours after the last vomiting . Of course ,
it is rather difficult to judge which is the last vomit ing , but

this c an be learned by experience. As a rule, water is given

in teaspoon ful doses
,
moderately warm ,

although some surgeon s

will order it ic e co ld . I f the patient to lerates this well , more

may be given if desired . but he Should n ever be allowed to drink

15 1
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promiscuously and freely. It is no t advisable to allow fluids

or “ liquid diet ” until the day following o peration . The liquids

commonly used are broths
,
gruels

,
tea, egg albumen

,
and lemon

juice . About five ounces of these are given at a time. The

second day after operation ,
milk may be added .

Milk is almost a perfect fo od ; it is quickly delivered to the

stomach
,
is entirely abso rbed

,
has a high caloric value and

provides con siderable nourishment . There are some people who

cannot tolerate plain whole milk . This may be remedied o c

casionally by adding barley water
,
lime water

,
plain water,

seltzer
,
vichy

,
or a l ittle brandy.

While it is n o t good policy to use alcoholic beverages, such

as brandy or whisky
,
sudden withdrawal of these from patients

who have been accustomed to alcohol for years might bring on

delirium tremens . For these chron ically alcoholic individuals it

is sometimes advisable to give one-half to one ounce of whisky

three times a day. On the other hand , some surgeons use it

as a stimulant
,
prescribing it for weak and debilitated patients

the first few days after operation .

The fluids should be served at frequent intervals according

to the desire of the patient ; whenever possible they Should be

served warm and always attractively. If they do n o t agree

with the patient , and cause vomiting , their admin istration Should

cease . On the third day, as a rule
,
after the patient ’s bowels

have been moved either by a cathartic or by an enema
,
a se

lec ted soft diet is allowed .

Soft D iet .
—The following foods are appropriate for a soft

diet . It may be varied and grouped according to the taste of

the patient

Cereals z—Wheatena, hominy, o atmeal
,
c ornmeal, farnia, cream o f

wheat.
Eggs —So ft bo iled .

Vegetables —Baked
,
mashed

, o r bo iled potato es .

Macaroni.
Desserts —I ce cream, baked custard, rice, tap io ca, o r cornstarch

pudding.

If this is well borne
,
within another day the patient may be

shifted to a convalescent diet .
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Wednesday

Dinner Sup per

Chicken
,
baked p o tato Egg

Macaro ni Rhubarb or prunes
Tap io ca pudding

Thursday

D inner

Bo iled beef, rice
Mashed p o tato
Baked c ustard

S aturday

D inner Supper

Chicken Egg

Mashed p o tato Aprico ts or pears
Hominy
Co rnstarch pudding

Ap proximate values to be given .

Pro tein
100 gm.

80 gm.

Carbohydrates Fat To tal Calo ries
300 gm. 90 gm. 25 00

300 gm. 80 gm. 2200

Regular D iet—This Should be composed of the fo od to which
the patient is n ormally accustomed

,
and should con sist of a

good mixed diet . It is not necessary to outl ine it in detail .

Those foods should be selected which the patient enj oys, which

are easily d igestible and which need n o t be fried in fat .

example of such a diet is the following one :

An
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To tal quantity o f milk allowed must no t exceed 75 0 c .c . o r

Breakfast

Co ffee o r tea with milk and sugar, o r milk .

Bread and butter.
Tw o eggs to each patient in male wards.
One egg to each patient in female wards.

Cereal with milk and sugar.
Fresh fish. Hash.

D inner

So up
Meat o r fish
Po tato es, baked, bo iled, o r mashed . Bread and butter.
Sp inach, squash, bo iled o nions

,
beets, sweet p o tato es, macaro ni, to

mato es, c o rn .

Pudding
,
o r fruit . Milk

,
180 c .c . o r 6 o unc es.

Supp er

Tea o r milk . Bread and butter.
Co o ked fruit (prunes, ap p les, rhubarb

, apric o ts, pears ) .
Co ld meat. Eggs.

Cereal with milk and sugar. Milk to ast .

D iet fo r D iabetes—When certain diseases
,
such as diabetes

or nephritis
,
complicate surgical conditions

,
the patient often

undergoes a pre
-operative dietetic preparation

,
so that the

best possible physical state is attained before the operation is

performed . It is a well-known fact that patients who Suffer from

diabetes mell itus
,
a disease in which the sugar content o f the

blood is high
,
and sugar appears in the urine, are extremely

poo r operative risks . To begin with
,
they take their anes

thetic poorly, their t issues are rather low in vitality
,
become

infected very easily
,
and are slow in healing . Then after Opera

tion , they are apt to pass into a diabetic coma
,
a very serious

complication
,
usually resulting in death . In order to give these

patients the best post-Operative chan ce by rendering them less

liable to coma, in fec tion ,
and Slow wound healing

,
every at

tempt should be made to reduce their diabetes t o the min imum,

or to render them sugar free . The fo llowing list o f diets are

tho se which are usually prescribed o r o rdered by surgeons to ac

comp l ish these ends.
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Standard Strict Diet .

Breakfast

2 eggs . Co ffee with 4 5 gm. cream.

Ham
,
90 gm.

Butter, 15 gm. o n b iscuit during the test period ; c o oked with the
eggs if no bis cuit o r bread is taken.

Luncheo n

Meat, steak o r cho ps
,
120 gms.

Green vegetables (from list ) , 2 tablespo onfuls.
Butter, 15 gm. with green vegetable if no biscuit o r bread is taken .

White wine, 2 c laret glasses
,
o r whisky o r brandy, 2 tablespo onfuls .

Afterno on tea with 15 gm. o f cream.

D inner

Clear so up .

Fish
,
90 gm.

Meat, beef, mutton, turkey, o r chicken, 120 gm.

Green vegetable, 2 tablesp o onfuls.

Salad with 15 gm. o f Oil in the dressing . Cream cheese, 30 gm.

Butter, 30 gm. o n fish, meat, o r vegetables if no bread o r biscuit
taken .

White wine, 2 c laret glasses, o r whisky o r brandy, 2 tablesp o onfuls.
D emi—tasse.

B edtime

Bo uillo n with o ne raw egg.

Pro tein, 112 gm. ; nitrogen, 18 gm. ; fats, 160 gm. ; c alories, 2200 ;
omitting ham

,
pro tein, 94 gm. ; n itro gen, 15 gm.

Fo r c o nvenienc e in determining the c arbohydrate to lerance, the fo l
lowing biscuits may be used

,
as the p erc entage o f carbohydrates

is prac tic ally c onstant z—Huntley and Palmer breakfast b iscuit
which c ontains 5 gm. carbohydrate ; Uneeda Biscuit, which c ontains

gm. carbohydrate .

Standard Diet with Restrict ed Protein.

B reakfast

2 eggs . Baco n, 15 gm. Butter, 20 gm.

Co ffee with 4 5 gm. o f cream.

Luncheon

1 egg. Baco n, 15 gm.

Lamb cho ps, ham, o r beefsteak, 60 gm. Butter, 4 0 gm.

Salad with 15 gm . o f o il in dressing .

White wine, 2 c laret glasses, or whisky o r brandy, 2 tablesp o onfuls.
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Prepared in any way witho ut flo ur.
Butter, lard, suet, o live o il

,
o r o ther fats.

All kinds, espec ially cream, Swiss, English and p ine
ap p le .

Beet greens, Brussels spro uts
,
c abbage

,
cauliflower,

celery, chic o ry, cresses, cucumbers, egg
-p lant, eu

dive, kohlrab i, leeks, lettuce, o kra, pumpkin ,

radishes, rhubarb , salsify, sauerkraut, sp inach,
string-beans

,
tomato es

,
and vegetable marrow.

Pickles made from these vegetables unsweetened ;
ripe o lives.
Mushro oms and truffles

Salt, pep p er, c ayenne, paprika, curry, cinnamon .

clo ves, English mustard, nutmeg, caraway, capers,
vinegar, and p iquant sauc es in small quantities.

Dessert . Jellies made from gelatin, custards and ic e cream

made with eggs and cream ; all sweetened with sac

charin and flavo red with vanilla, c o ffee o r brandy.

Butternuts.

No t over 90 c .c . a day.

Tea o r c o ffee
,
sweetened with saccharin and with

p o rtion o f cream allowed . Whisky, brandy, rum,

and o ther distilled liquors up to 3 o unc es a day.

Light wine o r Mo selle Wine, claret o r Burgundy
up to 16 o unces a day. Mineral waters o f. all

kinds. Lemonade in small quantity sweetened
with sac charin .

Articles Prohib ited. (Exc ep t as prescribed in the Ac c esso ry D iet. )
Sugars and sweets o f every kind .

Pastry, puddings, preserves, c ake and ice cream.

Bread , biscuits, to ast, crackers, and griddle c akes.

Cereals such as rice
,
o atmeal

,
sago , hominy, tap io ca, barley and

macaro ni .
Vegetables such as p o tato es

,
carro ts, parsnips, beans, peas, beets,

green c o rn
,
and turnips.

Fruit. Neither fresh no r dried .

So ups, sauc es o r gravies thickened with flour o r meal
, or made with

milk.

Beer
,
ale

, p o rter, all sweet wines, sherry o r p o rt wine, sparkling
wines

,
c ider and liquo rs.

Milk , cho c o late o r c o co a.

So da water and all sweet drinks .
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Oatmeal Days.

Po rridge made from o atmeal
,
25 0 gm. with butter, 25 0 gm.

,
salt

and p ep per.

Black c o ffee, light wine 14 liter, o r c o gnac , 60 c .c .

The whites o f 6 eggs may be added to the p o rridge
Nitrogen gm. Carbohydrate gm.

170

or 4 2 gm. protein
Alc oho l (4 0 gm. )
6 whites o f eggs

o r 63 gm. pro tein 3300

The entire diet c onsists o f —Pro tein
,
63 gm. ; nitrogen, gm. ;

carbohydrate, 170 gm. ; fat, 212 gm. ; calo ries, 3300.

D iet fo r Patients w ith Nephritis.

Oc casionally patien ts with severe nephritis have to undergo

operation s ; or , if they are operated on in an emergen cy
,
their

post-Operative care is partially one of diet . I t is a known fact

that salt or sodium chloride is retained in the body in cases of

kidney disease, and that its retention causes edema. Occasion

ally if there is a sodium chloride retention it is necessary to put

the pat ien t upon a salt poor diet . These may be of three general

varieties . The impo rtant factor in all is that the food should be

prepared without any salt and that the butter and bread are to

be salt free and that no extra salt should be allowed .

Salt Po or Diet. 1.

Breakfast

Bread , 30 gm. o r 1 o z. Sugar, 10 gm. or o z. Farina, 60 gm. or

2 o z .

Butter, 30 gm. o r 1 o z . 1 egg o r 4 0 gm. o r o z. Co ffee, 15 0

c .c . o r 5 o z .

To tal, 320 gm. o r o z .

D inner

Bread, 30 gm. o r 1 o z . Butter, 20 gm. o r o z . Sugar
,
10 gm.

o r o z .

Ric e, 60 gm. o r 2 o z . Farina
,
100 gm. o r o z . Tea

,
15 0 c .c .

o r 5 o z .

To tal, 370 gm. o r o z .
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Supper

1 egg o r 4 0 gm . o r o z . To ast
,
15 gm. o r o z . Bread, 30 gm

o r 1 o z .

Butter, 15 gm. o r 1% o z. Custard, 100 gm. o r o z. Prunes

60 gm. o r 2 o z .

Tea , 180 c .c . o r 6 o z .

To tal, 4 4 0 gm. o r o z .

This c o ntains chlorides, 1 gm.,
pro tein ,

35 gm. o r o z . Fat,

65 gm. o r o z . Carbohydrate, 14 0 gm. o r o z. Calo ries,
1300.

Salt Poo r Diet . 2.

B reakfast

Bread , 60 gm. o r 2 o z . Sugar, 4 0 gm. o r o z. Farina, 60 gm.

o r 2 o z .

Butter, 35 gm. o r o z . 1 egg, 4 0 gm. o r o z . Co ffee,

c .c . o r 5 o z .

To tal, 385 gm. o r o z.

D inner

One egg, 4 0 gm. o r o z. Bread, 60 gm. o r 2 o z . Butter, 30
o r 1 o z .

Ric e, 70 gm. o r o z . Farina, 100 gm. o r o z. Tea, 150

c .c . o r 5 o z .

To tal, 4 5 0 gm. o r 15 o z .

Supp er

One egg o r 4 0 gm . o r o z . Bread, 60 gm. o r 2 o z . Butter, 30
gm. o r 1 o z .

Custard, 100 gm. o r o z . Prunes, 60 gm. o r 2 o z . Tea, 180

c .c . o r 6 o z .

To tal, 4 85 gm. o r o z .

This c ontains chlorides
,
3 gm. ; pro tein, 5 0 gm. o r o z . ; fat , 100

gm. o r o z . ; c arbohydrate, 24 0 gm. o r 8 o z . ; calo ries, 2100

Salt Poor Diet . 3.

This is the same as the c onvalescent diet without bro ths o r soups.
The fish

,
meat and green vegetables must be bo iled in two waters

to remo ve mo st o f the salt . Milk, 25 0 c .c . o r 8 o z . o nly allowed .

D iet in Gastric Cases—The diet follow ing stomach opera‘

tion s is dependent upon what has been done surgically. If the

ulcer-bearing area has been removed ,
it is n o t essential to place
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patient is asthen ic . After a few days
,
pepton ized milk 3 i i

alternating with vichy 3 i i may be given every two hours .

If this is well borne
,
the milk is inc reased on e ounce daily until

eight ounces are taken . If the admin istration o f the milk is fo l

lowed by no pain , the amount of vichy may be increased t o

four ounces . In about t en days , thickened soups, such as purée

of pea, sago, tapioca and j unket are allowed . In the third week ,

scraped raw beef
,
very soft boiled eggs

,
macaron i

,
purée of

vegetables
,
and zwieback may be given . The pat ient i s gradu

ally returned to a selected soft diet during the fourth week .

If pain appears a return is made to the simpler milk diet .

Lenhartz D iet—The food of a Lenhartz diet is admin

istered at hourly intervals ; it must be thoroughly masticated

and eaten very slowly, and , during the treatment , the patient

must be kept in bed . For the first week
,
the raw eggs which are

used
,
are beaten up whole and ic ed ; the milk is also iced ; gran

ulated sugar is added to the eggs on the third day. B oiled rice
,

zwieback and scraped beef are prepared in the usual manner.

The Lenhartz diet for fourteen days is as follows

As eggs differ in size and weight
,
take the total of eggs for

the day of diet , beat , measure
,
and divide into seven feedings

and put into medicine glasses . Keep on
‘

ice and use as directed ,
alternating with milk . The milk is kept in a bowl of cracked

ice
,
and the eggs are beaten up raw and iced . The spoon is

kept in a bowl of ic e . The feedings should be given very slowly

and the patients are never allowed to help themselves .

The patient should be given small feedings frequently and

fed by spoon . Salt the eggs t o taste on the first and second

days ; sugar is started on third day.

Egg

Milk, 20 c .c . o r o z.

Egg

Milk
,
20 c .c . o r

Egg

Milk
,
15 c .c . o r o z.

Egg

Milk
,
15 c .c . o r o z.
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First D ay
—Con tinued.

3 p .m. Egg

4 Milk
,
15 c .c . o r

5 Egg

6 Milk
,
15 c .c . o r

7 Egg

To tal, eggs

Total
,
eggs (raw ) , 3 ; milk, 200 c .c . or 0 2

Egg. Sugar, 2 gm. o r oz.

Milk, 5 0 c .c . o r o z.

Egg. Sugar, 3 gm. o r dr.
Milk

,
5 0 c .c . o r o z.

Egg. Sugar
,
3 gm. o r dr.

Milk, 5 0 c .c . o r o z .

Egg . Sugar
,
3 gm. o r dr.

Milk
,
5 0 c .c . o r o z .

Egg. Sugar, 3 gm. o r 34 dr.

Milk
,
5 0 c .c . o r o z .

Egg . Sugar
,
3 gm. o r dr.

Milk
,
5 0 c .c . o r o z .

Egg . Sugar
,
3 gm. o r 34 dr.

To tal, eggs (raw ) , 4 ; milk
20 gm. o r 5 dr.

F ourth D ay

7 a m. Egg . Sugar
,
2 gm. o r 15 dr.

8 Milk
,
70 c .c . o r o z .

9 Egg. Sugar, 3 gm. o r 34 dr.



164 TEXTBOOK OF SURGICAL NURSING

Fourth D ay
—Con tinued.

10 a .m. Milk
,
70 c .c . o r o z .

11 Egg . Sugar
, 3 gm. o r dr.

12 no on Milk
, 65 c .c . o r 2 o z .

1 p .m. Egg . Sugar
,
3 gm. o r 34 dr.

2 Milk
,
65 c .c . o r 2 o z .

3 Egg. Sugar
,
3 gm. o r dr.

Milk
,
65 c .c . o r 2 o z .

Egg . Sugar
,
3 gm. o r 34 dr.

Milk
,
65 c .c . o r 2 o z .

Egg . Sugar
,
3 gm. o r dr.

To tal, eggs (raw ) , 5 ; milk,
sugar, 20 gm. o r 5 dr.

F ifth D ay

7 a .m. Egg . Sugar
,
4 gm. o r 1 dr.

8 Milk
,
80 c .c . o r o z .

9 Egg. Sugar
,
4 gm. o r 1 dr.

10 Milk
,
80 c .c . o r o z .

11 Egg. Sugar
,
4 gm. o r 1 dr.

12 no on Milk
,
80 c .c . o r o z .

1 p .m. Egg. Sugar
,
4 gm. o r 1 dr.

Milk
,
80 c .c . o r o z .

Egg. Sugar, 4 gm. o r 1 dr.
Milk

,
80 c .c . o r o z .

Egg. Sugar
,
4 gm. o r 1 dr.

Milk
,
90 c .c . o r 3 o z .

Egg . Sugar
,
4 gm. o r 1 dr.

To tal
, eggs (raw ) , 6 ; milk

sugar, 30 gm. o r 1 o z .

fl

a

m
u
s

w

m

a.m. Egg . Sugar
,
4 gm. o r 1 dr.

Milk
, 100 c .c . o r o z .

Egg . Sugar
,
4 gm. o r 1 dr. Scraped

3 dr.
Milk

,
100 c .c . o r o z .

Egg. Sugar, 4 gm . o r 1 dr.

Milk
,
100 c .c . o r o z .

Egg . Sugar
,
4 gm. o r 1 dr. Scraped

3 dr.

Milk
,
100 c .c . o r o z .

Egg . Sugar
,
4 gm. o r 1 dr.

Milk
,
100 c .c . o r o z .
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Eighth D ay
—Co n tinued.

3 p .m.

4

5

110 0 11

One so ft bo iled egg .

Milk
,
133 c .c . o r o z .

Egg. Sugar
,
14 gm . o r dr. Zwieback , 10 gm. o r

Milk
,
133 c .c . o r o z . Scraped beef, 24 gm. o r 6 dr.

Bo iled ric e
,
33 gm. o r 1 o z .

One so ft b o iled egg .

To tal
,
4 raw eggs ; 4 so ft bo iled eggs ; milk, 800 c .c .

o r o z . ; scrap ed beef, 70 gm. o r o z . ;

bo iled rice, 100 gm. o r o z . ; zwieback, 20 gm.

o r 5 dr. ; sugar, 4 0 gm. o r o z.

One so ft bo iled egg.

Milk
,
15 0 c .c . o r 5 o z .

Egg . Sugar
,
13 gm. o r 3 dr.

Milk
,
15 0 c .c . o r 5 o z . Scraped beef, 23 gm. o r 6 dr.

Bo iled ric e, 66 gm. o r 2 o z .

One so ft bo iled egg. Zwieback
,
20 gm. o r 5 dr.

Milk
,
15 0 c .c . o r 5 o z .

Egg. Sugar, 13 gm. o r 3 dr.

Milk
,
15 0 c .c . o r 5 o z . Scrap ed beef, 23 gm . o r 6 dr.

Bo iled ric e
,
66 gm. o r 2 o z .

One so ft b o iled egg. Zwieback
,
20 gm.

’

o r 5 dr.

Milk
,
15 0 c .c . o r 5 o z .

Egg . Sugar, 14 gm. o r dr.

Milk
, 15 0 c .c . o r 5 o z . Sc rap ed beef, 24 gm. o r 6 dr.

Bo iled ric e, 66 gm. o r 2 o z .

One so ft bo iled egg.

To tal
,
4 raw eggs ; 4 c o o ked eggs ; milk, 900 c .c . o r 30

o z . ; sugar
,
4 0 gm. o r o z . ; sc rap ed beef, 70

gm. o r o z . ; rice, 200 gm. o r o z . ; zw ie
back

,
4 0 gm. o r o z .

, o r to ast, 20 gm. o r 5 dr.

One so f t bo iled egg.

Milk, 166 c .c . o r o z .

Egg . Sugar, 13 gm. o r 3 dr.

Milk
,
166 c .c . o r o z . Sc rap ed beef, 23 gm. o r 6 dr.

Bo iled ric e
,
66 gm. o r 2 o z .

One so ft bo iled egg. Zwiebac k
,
20 gm. o r 5 dr. Butter,

4 gm. o r 1 dr.

Co o ked cho p p ed chicken
,
25 gm. o r 6 dr. Milk

,
166 c .c .

o r o z .
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Ten th D ay
—Con tinued.

1 p .m. Egg . Sugar, 13 gm. o r 3 dr.
2 Milk

,
166 c .c . o r o z . Scraped beef, 23 gm. o r 6 dr.

Bo iled ric e
,
66 gm. o r 2 o z . Butter, 4 gm. o r 1 dr.

One so ft b o iled egg. Zwieback, 20 gm. o r 5 dr. Butter,
4 gm. o r 1 dr.

Co o ked cho p p ed chicken, 25 gm. o r 6 dr.
Egg. Sugar, 14 gm. o r dr.

Milk, 166 c .c . o r o z . Scraped beef
,
24 gm. o r 6 dr.

Bo iled ric e
,
67 gm. o r 2 o z . Butter, 4 gm. o r 1 dr.

One so ft b o iled egg.

To tal, 4 raw eggs ; 4 c o o ked eggs ; milk, 1000 c .c . o r

o z . ; sugar, 4 0 gm. o r o z . ; scraped beef,
70 gm. o r o z .

,
b o iled ric e, 200 gm. o r

o z . ; zwieback, 4 0 gm. o r o z . ; o r to ast, 20 gm.

o r 5 dr. ; chicken, 5 0 gm. o r o z . butter, 20

gm. o r 5 dr.

D ay

One so ft bo iled egg . Milk
,
25 0 c .c . o r o z . ; zwieback,

10 gm. o r dr. Butter, 4 gm. o r 1 dr.
Egg . Sugar, 13 gm. o r 3 dr. Scraped beef

,
20 gm. o r

5 dr. Bo iled rice
,
75 gm. o r o z . Zwieback, 10

gm. o r dr. Butter, 6 gm. o r 1% dr.

One so ft bo iled egg . Milk, 25 0 c .c . o r o z. Butter,
6 gm. o r dr. Zwieback, 10 gm. o r dr.

1 p .m. Egg . Sugar, 15 gm. o r 3 dr. Co o ked cho p ped chicken,
25 gm. o r 6 dr. Bo iled rice

,
75 gm. o r o z.

One so ft bo iled egg. Milk, 25 0 c .c . o r o z . Scraped
beef

,
20 gm. o r 5 dr. Bo iled ric e

,
75 gm. o r o z .

Zwieback, 10 gm. o r dr. Butter, 6 gm. or dr.

Egg. Sugar
,
14 gm. o r dr. Co o ked cho p p ed chicken

,

25 gm. o r 6 dr. Bo iled ric e
,
75 gm. o r o z . But

ter, 6 gm. o r dr.
One so ft bo iled egg. Milk

,
250 c .c . o r o z . Zwie

back, 10 gm. o r dr. Butter, 6 gm. o r dr.

Scrap ed beef, 30 gm. o r 1 o z .

To tal, 4 raw eggs ; 4 c o o ked eggs ; milk, 1000 c .c . o r

o z . ; butter, 4 0 gm. o r o z . ; sugar
,
4 0

gm. o r o z . ; scraped beef, 70 gm. or o z . ;

b o iled ric e, 300 gm. o r 30 o z . ; zwieback, 60 gm. o r

2 o z . ; chicken , 5 0 gm. o r o z .
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Twelfth D ay

7 a .m. One so ft bo iled egg. Milk
,
25 0 c .c . o r o z. Zwieback,

10 gm. o r dr. Butter
,
4 gm. o r 1 dr.

Egg . Sugar
,
13 gm. o r 3 dr. Scrap ed beef

,
35 gm. o r

1 o z . Bo iled ric e
,
75 gm. o r o z . Zwieback

,
10

gm. o r dr. Butter, 6 gm. o r dr.

One so ft bo iled egg. Milk
,
25 0 c .c . o r o z . Zwieback,

20 gm. o r 5 dr. Butter
,
6 gm. o r 1% dr.

1 p .m. Egg . Sugar, 13 gm. o r 3 dr. Co o ked cho p p ed chicken,
25 gm. o r 6 dr. Bo iled ric e

,
75 gm. o r o z . Zwie

bac k
,
10 gm. o r dr. Butter, 6 gm. o r dr.

One so ft bo iled egg . Milk
,
25 0 c .c . o r o z . Scraped

beef, 35 gm. o r 1 oz . Bo iled ric e
,
5 0 gm. o r o z .

Zwieback, 10 gm. o r 21A; dr. Butter
,
6 gm. o r 1 1A? dr.

Egg. Sugar
,
14 gm . o r dr. Cho p p ed c o o ked chicken,

25 gm. o r 6 dr. Bo iled ric e
,
75 gm. o r o z . Zwie

back
,
10 gm. o r dr. Butter

,
6 gm. o r dr.

One so ft bo iled egg. Milk
,
25 0 c .c . o r o z. Zwieback,

10 gm. o r dr.
To tal

,
4 raw eggs ; 4 c o o ked eggs ; milk, 1000 c .c . o r

o z . ; sugar, 4 0 gm. o r o z . ; scrap ed beef,
70 gm. o r o z . ; bo iled rice, 300 gm. o r 10 o z . ;

zwieback, 80 gm. o r o z . ; chicken
,
5 0 gm. o r

o z . ; butter, 4 0 gm. o r o z .

Thirteenth D ay

7 a .m. One so ft bo iled egg. Milk
, 14 2 c .c . o r o z . Zwieback,

10 gm. o r dr. Butter, 4 gm. o r 1 dr.

Egg . Sugar, 13 gm. o r 3 dr. Milk
,
14 2 c .c . o r o z .

Scraped beef, 20 gm. o r 5 dr. Bo iled ric e, 75 gm. o r

o z . Zwieback, 20 gm. o r 5 dr. Butter
,
6 gm. o r

One so ft bo ile d egg. Milk
,
14 4 c .c . o r 5 o z . Zwieback,

10 gm. o r 2% dr. Butter
,
6 gm. o r dr.

1 p .m. Egg. Sugar
,
13 gm. o r 3 dr. Milk

,
14 2 c .c . o r o z .

Co o ked cho p ped chicken
,
25 gm. o r 6 dr. Bo iled ric e,

75 gm. .
o r o z . Zwieback, 10 gm. o r dr. But

ter, 6 gm. o r dr.

One so ft b o iled egg. Milk, 14 4 c .c . o r 5 o z . Scrap ed
beef, 20 gm. o r 5 dr. Bo iled ric e

,
75 gm. o r 2% o z .

Zwieback, 10 gm. o r 2% dr. Butter
,
6 gm . o r dr.

Egg. Sugar
,
14 gm. o r 314 dr. Milk, 14 2 c .c . o r

o z. Co o ked cho p p ed chicken , 25 gm. o r 6 dr. Bo iled
ric e

,
75 gm. o r o z. Zwieback, 10 gm. o r dr.

Butter, 6 gm. o r dr.
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Diet for Anti-Constipation.

B reakfast

Any fruit, fresh, c o o ked , preserved, o r dried .

Shredded wheat, Thomas unc o o ked wheat biscuit, o r o atmeal, o r

' to asted c o rn flakes with cream if p o ssible, o therwise a small
amo unt o f milk and sugar o r mo lasses.

Bread—Use o nly graham,
rye, bran, who le wheat o r c o rn bread .

Butter, jam,
jelly, o r ho ney. Cofiee with cream and sugar.

Luncheon and D inner

So up .

—Any kind exc ep t tho se thickened with flo ur
,
o r c o ntaining

milk .

Fish, meat, o r eggs in moderatio n . Eat as much o f the fat as

p o ssible.

Vegetables—Fresh o r c anned in any quantities . Green salads with
o live o il.

D esserts—Fresh fruit o r fruit c o o ked o r p reserved is bes t ; also
jellies prepared with c o ffee

,
wine and lemo n

,
etc . Water ices may

be eaten freely but o nly small amo unts o f ic e cream may be taken .

The undererusts o f p ies may no t be eaten .

General Direc t ions—Take at least a glass of water before

breakfast
,
one in the middle o f the day, and one at n ight . In

addit ion take as much water as may be desired . This may be

plain water
,
vichy or any carbonated water . Buttermilk

,
sour

milk
,
c ider

,
beer

,
and white wine are allowed . Butter in any

quantity is permitted .

'

Avoid t ea
,
red wine, milk and whisky

,
white bread , n oodles,

vermicelli
,
macaron i

,
cake

,
rice

,
barley

,
potatoes

,
and cheese .

General Rules—Have a regular time for go ing t o the toilet .

Take a daily walk in the open air. Practice the setting-up
exercises daily.

Sett ing-up Exercises.

1 . Knees stiff ; bend forward and try to touch

fingers .

2 . B end body backward from hips .

Bend body to the right and left from hips .

4 . Rotate to the right and t o the left on hips .

C
0
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Ant i-Obesity Rout ine—V ery often it is necessary to reduce
extremely stout individuals before any operation is undertaken .

Of course
,
this is difficult to acc omplish and great care and

judgment should be exercised bec ause the patient must not be

weakened unnecessarily . The general routine is as fo llows

1 . A ho t bath on Monday
,
Wednesday, and Friday for t en

minutes before retiring .

2 . Epsom salts
,
one tablespoonful in cold water on Tuesday

mo rn ing .

3 . Walk at least one mile daily.

4 . Setting-up exercises for ten minutes each morn ing befo re

breakfast .

Anti-Obesity Diet .

B reakfas t Calo ries Pro teins

One o range o r o ne ap ple 70 1

Co ffee with 4 tablesp o o nfuls milk 20 2

1 teasp o onful sugar 20 0

2 eggs or lean meat (about 5 x inches ) 15 0 13

Luncheo n

Cup o f beef tea o r c lear so up
Tea with 2 tablesp o onfuls milk
1 level teasp o o nful sugar
2 slices o f bread abo ut 4 x 4 x inches
1 pat o f butter about 1 x 1 x inches
1 sauc erful sp inach

,
c elery, o r green vegetable

Lean meat about 5 x inches

D inner

One cup o f beef tea o r c lear soup
Tea with 2 tablesp o o nfuls o f milk
1 teasp o onful sugar
1 slic e o f bread
Butter, o ne-half pat
Meat about 5 x 3 x inches
Entire p o tato o r 2 tablesp o o nfuls o f any starchy
vegetable witho ut grease

To tal
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Additional D iet if p resc ribed

One quart o f buttermilk
American cheese, o ne inch cube

Nutrient Enemata.
—As a rule these enemata are not very

suc cessful
,
but when food is constantly vomited from the stom

ach
,
or when there is a stenosis of the cardia o f the stomach o r

esophagus
,
at least some little n ourishmen t is received in this

way. Preceding it a clean sing enema of about one pint o f

n ormal saline solution should be given . It is advisable to use a

small soft tube and to insert it about 25 cm . from the rectum,

for the higher it is introduc ed the greater is the absorption .

The fo o d used in ' the enema is thoroughly mixed , then strained

through cheese cloth
,
and poured into the funnel

,
five oun c es

at a time
,
at a temperature of 110 ° F f Great care should be

taken that n o air is in troduced . The patient must lie quietly

in bed fo r at least twenty minutes after the enema. Following

are several formulae which may be used

1 . The whites o f two eggs and pepton ized milk
,
90 c .c .

2. One whole egg, 1 gm . of salt , 10 c .c . of brandy
,
90 c .c . o f

pepton ized milk .

3 . Bo as ’s fo rmula —25 0 c . c . milk, yolks o f two eggs
,
3 gm .

table salt
,
1 tablespoonful red wine

,
1 teaspoonful wheat

starch .

Feed ing through Fistula—This is employed when an open

ing has been made in the stomach because of some ben ign or

mal ignant disease of the esophagus or cardia of the stomach .

The food which is passed through the fistula must be either fluid

or semi-solid and properly warmed .
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unc onscious struggling as the anesthesia develops
,
and will pro

long and c omplicate it in numerous ways . And finally
,
all these

irregularities will use up valuable vitality and preclude the

best anesthesia and recovery . This state of affairs the nurse

can prevent entirely in some cases and to a great degree in most

cases by j udic ious word and deed as she goes about the prepara

tion . This merely mean s that her general attitude will be re

assuring and enc ouraging
,
and that she will avo id as far as

possible all reminders of the event for which she is preparing .

Such conduct has, of course, been dinned into every nurse ’s

ears continuously ever since she entered the hospital as the

on ly kind which ever befits a nurse, but she must practice

it in this case with the utmost degree of refinement .

With this lesson well in hand the bodily preparatio n of the

patient may be taken up . There will be spec ific orders by the

surgeon
,
and these will vary in detail ; and there will also be

variation s depending upon the anesthetic to be given and the

nature of the operation . Nevertheless
,
though we c an cover

this ground in on ly a somewhat general way we shall enumerate

the probable steps as follows

1 . A cathartic will be administered twelve or more hours be

fore the operation .

2 . Six hours or more in advan ce fo od will be prohibited or

perhaps restric ted to fluids till two or three hours before the

appointed time for the operation ,
and then nothing will be

admin istered by mouth . It is obligatory that several hours of

starvation immediately precede an anesthetic because anything

in the stomach , even water , is likely to cause vomiting when

the anesthetic begins to take eflec t
,
and this

,
besides being

annoying , may have serious asphyxial results . In some cases the

question of harmful prostration from lack of food may override

the danger of its presence in the stomach , but care must be

exercised in this event to give foods which the stomach will dis

pose of most rapidly such as broths , t ea or c oflee , et c . ; and

milk should be especially avoided for this reason , even in the tea

and coffee .

3 . The operative field may be prepared at any time , but this

will usually be determined by order and by circumstanc es, and
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suggestions pertain ing to specific cases have been pointed out

in their proper connection s in Chapters IV to XI .

4 . Several hours in advan ce one or more c leansing enemas will

be given . This part of the preparation must be done with c on

siderable caution because it must be remembered that the pa

tient has probably been subj ected to vigorous catharsis which

may have been exhausting
,
that the ton ic effect o f fo od has been

den ied
,
and that in any case an enema is liable to be prostrating .

Nervo us patients
,
and those in a state o f reduc ed gen eral vitality

may entirely collapse under the admin istration of the enema

at this time if care is n o t exerc ised . Plen ty of time should

be reserved for this treatment and all suggestion of haste should

be avo ided .

5 . In cases o f intestinal obstruction
,
other cases where the

stomach is probably n o t empty
,
or where an Operation is to

be performed upon the stomach a lavage may be given . This

is another treatment which calls fo r extreme calmn ess because

it is always a trying and exhausting o rdeal for the patient and

those needing it will usually be in p o o r condition .

6 . Immediately befo re the anesthetic is admin istered the

bladder must be emptied and by c atheterization if n ec essary .

7 . The patient is clad in lo o se, simp le c lo thing and plenty of

it
,
acco rding t o the season . As a rule

,
a n ightgown reinfo rced

over the chest with a p iece of flann el
,
loosely-fit ting stockings ,

and a suitable number o f blankets will comprise the wearing

apparel .

8 . F alse teeth
,
inc luding detachable bridgework

,
will be re

moved and carefully laid away.

9 . All jewelry is removed and safely cared for also . In cases

where there may be prejudice on the part o f the patient again st

removing some article of jewelry,
such as a ring

,
it should be

secured again st loss by anchoring in place with a p iece of tape or

bandage .

CARE OF PATIENT DURING ANESTHESIA

The policy o f calmn ess and reassurance which you ado pted

before beginn ing the preparation must be observed with re

doubled effort when the admin istration of the anesthetic is
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begun ,
because

,
as pointed out above

,
the mental at titude of the

patient will determine his behavior in general throughout his

anesthesia. Absolute quiet in the room will be necessary for

the best results, and talking or whispering
,
espec ially after

the admin istration of the anesthetic has been begun , are par

t icularly objectionable because the sen se o f hearing is one o f the

last to be anesthetized and as it often fun c tion s c apriciously
at this time patients may get undesirable impression s from

what is said . Furthermore
,
conversation often leads partially

anesthetized patients to make efforts to partic ipate in it and

this will delay the anesthesia and aggravate the excitemen t .

Also
,
too great caution cannot be taken in dec iding when the

sense of hearing has been entirely overcome and when it will

be safe to indulge in professional discussion of the patient ’s

condition which it might not be wise for him to hear .

There will always be some degree of struggling, sometimes

voluntary and nearly always involuntary
,
during the induction

of the anesthesia, particularly in the case of ether
,
and the

nurse will usually be expected to do guard duty against this .

The arms and legs will be her chief concern
,
for though some

times a strong patient will endeavor to sit up and even thrust

himself from the table, if the arms and legs are kept in place

he is helpless further . It is sometimes the custom to restrain

the legs by binding them to the table with a strong strap passed

just above the knees . With a strong
,
healthy patient

,
which is

the type most likely to cause trouble
,
this precaution may be

necessary
,
especially if there are n o t enough assistants available

to control him
,
for one assistant cann ot manage such a subj ect ;

but this practice will be very exciting to some patients and

should not be adopted un less absolutely nec essary. For these

excitable patients a good plan will be to have this strap ready

and to defer the adjustment of it till a degree of uncon sc ious

ness has been attained ; or , some subj ects will n o t be alarmed

by this restraint if it is explained that you are applying it

to preven t them from rolling from the narrow table after they

have gone to sleep . In fact
,
this apology for the strap , if

sincerely made
,
will sometimes comfort a n ervous patien t and
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entirely o vercome a nurse in this way when in the stage of

excitement and he may even in jure her.

The forego ing c omments will apply in a general way to

subj ects of a ll anesthesia
,
but as your spec ific troubles and

duties will depend somewhat upon which o f the several anes

thetics is used w e shall take up separately each one of the

fo ur mo re c ommon ones : n itrous oxide, ether, chloroform,
and

ethyl chloride, and p o int out briefly the usual behavior o f

patients under them and the c orresponding nursing care .

Nitrous Oxide .
—The induction perio d o f this anesthetic is

very short
,
lasting on ly a few sec onds and there will be l ittle

or n o struggling
,
so the nurse ’s duties will n o t extend much

beyond assist ing the an esthet ist in keeping the patien t c om

posed so that he will breathe deeply and regularly . The gen

eral precaution s again st exc itability outlined abo ve
,
however,

should always be taken as oc c asionally they will be helpful .

With n itrous oxide the pulse should n o t show much change,
but should be regular , full and quiet .

Ether.
—This anesthetic c alls for all the precaution s men

tioned above because its induction period is relatively long,
the an esthetic is comparatively disagreeable to take

,
there is

almost always a p eriod of excitemen t of greater or less dura

tion and severity
,
and there are numerous respirato ry and other

irregularities which may arise and call for a help ing hand from

the nurse .

The anesthetist will
,
of course

,
guide the nurse ’s gen eral

course o f action
,
but un less otherwise instructed she will make

n o mistake by following the more moderate course we have

already advised . On the subject of restraint during the stage of

excitement in the induc tion of ether an esthesia anesthetists will

disagree . Some will prefer absolute resistan ce from the begin

n ing to all efforts on the part of the patient
, espec ially with

his hands
,
and others will ac t upon the belief that early resist

anc e to these effo rts on ly aggravates them and will therefore ad

vise permitting any activity that does not displace the inhaler

or allow the patient to harm himself or the attendants . Per

sonally,
w e have been ent irely c onverted to this practice and

are therefore inc l ined t o advise the nurse to adopt
_
it where she
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is not otherwise directed by the anesthetist
,
but she must be very

sure beforehand that she is prepared to carry it out success

fully,
and must remember that even though the plan may sue

oecd at first
,
some cases will later c ompel her t o abandon i t for

the stern er measures .

With ether one expects the pulse to inc rease more o r less in

fo rce and frequen cy, but extreme or sudden inc rease in fre

queney and other abn ormal developments in the pulse will be

matters of concern .

Chloro form .
—The induction of chlo rofo rm anesthesia is

usually less eventful from the nurse ’s standpoint than that o f

ether
,
that is

,
cases of extreme excitement will n o t be so numer

ous ; but they will occur and must therefore be kept in mind .

There is one importan t differen ce between the two anesthetics

which the nurse should n ote
,
and that is that ether is

,
in gen

eral
,
stimulating to the action o f the heart in the early p eriod of

its admin istration while chloroform is depressing . F o r this rea

son patients to whom chloroform is being admin istered should

no t be allowed the extreme activ ity during the stage o f excite

ment which w e have advised for those receiving ether . The

anesthetist will control this
,
but w e owe it to the nurse here to

emphasize the fac t that the method we recommended so highly

for ether patients must be confined t o them.

The pulse o f the chloroform patient is o f comparative impor

tan ce . We have just remarked that chloroform depresses the

heart
,
and so it does

,
but the nurse watching the pulse will

notice that in the very beginn ing of the admin istration there

may be a slight quicken ing o f the pulse and a n otic eable in

crease in its fo rce . V ery soon
,
however

,
there will be a gradual

dec rease o f b o th which will probably extend below the level you

noticed before the an esthetic was started . Extremes in either

direction are
,
of course

,
danger signals .

Ethyl Chlo ride .
—Ethyl chloride is n o t in general use for pro

longed anesthesia
,
but it is p opular in some commun it ies for

short operations and dressings which require on ly a few mo

ments . We mention it here since its admin istration will usually

require the attendan ce o f a nurse throughout bec ause entire

relaxation is rarely attained and restraint of hands or the part
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operated upon will usually be necessary. Induction
,
entire

an esthesia, and recovery will all take place within a few mo

ments
,
and as v omiting often oc curs very soon after the with

drawal o f the inhaler, the nurse should be prepared for this

from the beginn ing .

With ethyl chloride the pulse should n o t show much change
,

as a rule
,
except perhap s a slight decrease of frequency and

force.

During the op eration the anesthetist will be responsible for

observing the general condition of the patient , but the operat

ing room nurse also should make it a rule to remember the pa

tient
’

s condition and to be prepared to supply warm blankets,
hot water bottles

,
hypodermics

,
etc .

,
at any time . The tempera

ture of the room is also the nurse
’s responsib ility

,
and she should

remember that maintenance of the standard temperature

76
° F . ) and the exclusion of draughts have a direc t influen c e

in con serving the patient ’s well-being .

AFTER CARE

After the operation the nurse will usually be left entirely

respon sible for the preparation of the patient for the j ourney to

his bed
,
and she will see that he is well wrapped in blankets.

During anesthesia
,
especially with ether

,
there may be c on

siderable perspiration
,
and as the outer hallways through which

the patien t is carried will doubtless be cooler than the operat

ing room and well supplied with draughts it will be very easy
for him to become sudden ly chilled and thus to contract bron

chitis or pneumon ia . Also
,
ether patients have been given a

predisposition to these two complication s by the irritant effec t

of ether upon the air passages . In any other case , n o mat

ter what the an esthetic has been
,
it must be remembered that the

patient ’s vitality has been lowered by bo th it and the operation

itself and that he must be as well fortified as possible again st

the effects of sudden change o f temperature .

Special care must be taken also in handling an anesthetized

patient , for vio lent or sudden change of position may seriously
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the hands and feet, observed from time to t ime by feeling them.

In warm weather
,
or when the patient is in good general health

and the anesthesia has been slight or short (as in short admin

istrations of n itrous oxide or ethyl chloride ) the blankets and

some o f t he other prec autionary measures may not be necessary,
but the patient should, o f course

,
be given the benefit of any

doubt .

Though events of recovery will depend somewhat upon the

temperament and physical condition of the patient , there is

a general course which may be expected for each of the anes

thetics and certain ac c idents and complications which are pe

culiar to each . We shall
,
therefore

,
discuss separately the re

c overy to be expected from each of the four anesthetics . It

must be remembered
,
however

,
in all cases that the nature

o f the o peration modifies recovery to a greater or lesser de

gree
,
but your study o f shock

,
hemorrhage

,
and other operative

and post -Operative complication s will teach you to make the

necessary differentiation s .

Nitrous Oxide—Patien ts who have had this gas will recover

within a very few minutes
,
as a rule, though the t ime will

often be prolonged by hysterical outbursts o f laughing
,
crying ,

etc . Nausea and vomiting sometimes occur
,
but they are in

frequent . Oftenest a patient will shows signs of lassitude

and may sleep fo r a considerable time. Headache is no t unc om

mon and may sometimes be very persistent . The pulse and res

pirations of these patients should always bewatched closely for
some time

,
but as a rule recovery will be uneventful in these

respects .

Nitrous oxide subjects will usually be able to take nourish

ment comparatively soon after recovery
,
but the surgeon ’s orders

will determine the nurse ’s course in this respec t , as there will

often be surgical reasons of which the nurse may no t know

which will control admin istration s by mouth . Comments on

page 188 on the admin istration of water to ether patien ts will

apply in general to nitrous oxide subjec ts, and detailed in

struc tions as to diets in all cases are given under the subject

of surgical diets in Chapter XII
,
and in the discussions of the

various operative condition s in Chapters IV-XI .
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Ether.
—Recovery from this an esthetic calls fo r careful nurs

ing
,
and patients should n o t be left alone fo r one moment until

c on sc iousness is entirely established , fo r whatever aid they may
need during this time must be given promptly .

Provision should be made early for the restrain t of vio lence

during rec overy
,
for all the efforts incident to the stage o f ex

c itability in the induction of the anesthesia may be repeated

during rec overy. The favorite attempt of these patients is to

ma. w .
—RESTRA1N1NG b

'

HEET FOR PATIENTS RECOVERI NG FROM AN AN
ESTHETI C . S tro ng safety pins may keep this in p lac e on the bed frame ; if

the bar t o wh ic h i t is attached is no t cyl indric al, f ric tio n w i l l ho ld a tightly
drawn and wel l tucked in sheet ; o r

, the shee t may be passed entire ly
around the bed springs and the ends fastened together underneath .

get out of bed ,
and if there are n o t enough assistants t o c ontrol

them throughout the period of this tenden cy a restra in ing

sheet should be fastened ac ro ss the bed just over the knees (Fig .

This will be of enough assistan c e
,
as a rule

,
so that one

nurse can master the situat ion .

The respirations should be watched closely, for there are many

respiratory complication s which may arise before c on sciousness

is regained . Regularly, the patient rec overing from ether will

breathe less deeply and vigorously than n ormally because,
though ether acts as a stimulant early in its admin ist ration,
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it eventually tends to depress the respiratory nerve center .

The color o f the face
,
particularly of the ears and lips

,
will be

a good guide as to whether o r n o t he is inhal ing suffic ient o xygen

if it is not c onven ient to observe his chest mo tion . In this

c onnec tion the nurse should remember that sedat ives
,
espec ially

mo rphine
,
if given recently, will probably have contributed to

the depression and she will make allowance on that basis fo r

abnormally slow or shallow respirat ions, but she should n o t be

t o o slow to be alarmed by respirato ry depression after an anes

thetic . In cases of extreme or sudden depression
,
while wait

ing for help
,
vigorous rubbing of the lips and face with a

c oarse towel may revive the patient somewhat
,
and of course the

nurse is always prepared to give artific ial resp iration in cases

of emergency. However
,
if the colo r and pulse are good and

the patient is breathing unobstructedly the best treatmen t is

to leave him alon e
,
for many will pass un con sc io usly from their

anesthesia into a sound sleep from which they will awaken in

an hour or two fully reco vered and more comfortable for thus

having passed away t ime which would otherwise have been

very unpleasant . This last remark has been in spired by obser

vat ion of occasional in stances in which con c ern has been felt

for the patient who quietly “ slept off ” his anesthetic , and he has

been aroused with n o other effect than to bring him into earlier

con sc iousness o f his troubles than necessary.

Other resp iratory complic ation s may arise early through

o c c lusion of the pharynx by a swollen or flabby tongue or by

ac cumulation of mucus or vomitus . This can usually be avoided

by keeping the pat ient ’s head turned to one side during re

c o v ery,
or

,
if p ossible

,
by turn ing his entire body toward one

side
,
both of which measures allow any fluid to run out of the

mouth and also tend to throw the tongue and jaw forward and

away from the posterio r wall o f the pharynx . In cases of per

sistent tendency of the tongue to occ lude the throat the simple

pushing forward o f the jaw may overcome the difficulty as this

carries the tongue forward also . This is often hard for the

young nurse to learn to do properly, but if she will first make

sure that the teeth are n o t locked to gether and will then thrust

the lower teeth in front o f the upper ones, or as nearly so as
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the vomitus and becoming asphyxiated by it ; and it is also pos

sible that inhaled vomitus is respon sible for some cases of
“
ether pneumon ia .

” Also
,
his eyes must be shielded from the

vomitus as they may be con siderably irritated by it and de

velop a troublesome and pain ful case of conjunctivitis . When

con sciousness has been recovered to some degree the co ughing

reflex will fun c tion and the patient will be able t o save himself

from the asphyxial danger by coughing, but in any case his

head should be held to one side while vomit ing and the mouth

F IG. 21 .
—MOUTH GAGs. A

, a simple wo o den wedge which is very safe

and very serviceable f o r prying the teeth apart, as we l l as f o r ho ld ing the
mo uth o pen tempo rari ly fo r swabbing

,
pul l ing the tongue f o rward, etc . ;

B
,
meta l gag w hic h c an be inserted o n ly a f ter the tee th have been wel l

parted
,
but wh ich is se lf -retain ing when we l l p laced .

swabbed clean if necessary. The character of the vomitus

should always be n oted . In ether cases there is lik ely to be

much mucus
,
as ether stimulates all sec retion s more than the

o ther an esthetic s ; and there will be indication s o f bile some

t imes
,
and o f stomach secretions . If blood is present it will be

a matter o f special con c ern . However
,
if the operation has

been upon some part of the mouth , n ose, throat , or stomach , it

must be expec ted that old blood (
“ coffee grounds” ) which has

been spilled or swallowed will be vomited . Bright red blood

is alarming also
,
but a bitten tongue or a loosened tooth may

be the c ontributing agen t of this . Any case of unusual vomitus,
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however, should be reported to the surgeon as it will usually

call for investigation by him.

The pulse, of course, is watched closely. That
,
too

,
will be

somewhat depressed
,
at least for a short time after the patient

’

s

return to bed , but within an hour or so it should
'

Show sign s

of recuperation .

There are several odd man ifestation s which may acc ompany

recovery from ether
,
such as tremor, hic c ough, et c .

,
but they are

usually transitory and are n o t seriously sign ificant unless they
persist unduly. It is very likely that the patient who has man i

fested the tremor during the induc tion of his anesthesia will do

so again when he recovers
,
but the nurse must not make the

mistake of overlooking a real chill in these patien ts because

the two condition s are easily confounded and a chill
,
as every

nurse knows
,
is n o t to be taken lightly. Likewise, persisten t

hiccough Should be regarded seriously bec ause
,
aside from be

ing very distressing to the patient
,
it may sign ify something

deeper than a mere irregularity of recovery of con sciousn ess .

Pulmonary edema is another complication Of ether anes

thesia, though it is an in frequent one . The nurse has doubt

less learned elsewhere the symptoms o f edema of the lungs and

will at once recogn ize the unmistakable sound caused by the

great quantity of mucus which has accumulated in the lungs

and is being washed ” back and forth with resp iration s . A

collection o f thick mucus in the throat will sometimes c ause a

similar sound and even a degree of the cyan o sis so prominent

in edema
,
but swabbing of the throat and observation s of the

patient ’s general condition will quickly tell the nurse whether

or not to be alarmed .

Another complication to be feared and guarded again st is

ether pneumonia .

” It is n o t frequen t , but the nurse must

always bear it in mind . General nursing train ing will have

taught the nurse the warn ing sign s and symptoms of pneu

mon ia
,
so w e shall no t take space for them here .

Some authorities attribute one or two kidney disorders to

ether
,
chiefly that o f albuminuria and sometimes suppression .

Urinalysis will Show that albuminuria often does arise after

anesthesia ; but whether it is caused by the anesthetic or by
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something else will not concern us here as its treatment
,
if

there is any, will be by prescription on ly. Suppression
,
o f

course
,
would be a Serious condition but it is a nursing prob

lem here on ly in so far as the nurse will be respon sible for

reporting as to whether or n o t evacuations of the bladder oc cur

normally. This subject is entered into more fully in Chapter

III
,
page 32

,
under post-Operative complication s .

The voiding of urine is always a matter of attention after

anesthesia and if it does not oc cur n ormally, or nearly so , it

must be regarded with concern . This may be due to suppres

sion
,
which may or may n o t have reference to the anesthetic ;

but it will be very much more l ikely to be due t o some deranging

efi ec t of the anesthetic or the operation upon the nerve-control

o f micturition which causes retention . The early train ing of

the nurse will have prepared her for overcoming mild cases of

retention
,
and the subject is discussed more fully in Chapter

III
,
page 31 ; but she should seek guidan ce in all cases of

failure to void urine within a few hours after recovery because

this is a very important avenue Of el imination of the anesthetic

and any obstruc tion of it must be promptly removed .

The nurse will be guided by the surgeon ’s orders as to the

administration of n ourishment, bec ause this will depend largely

upon the surgical condition of the pat ient as well as upon the

indiv idual customs of the surgeon . Patients will be very thirsty

from the earliest moment of recovery and will desire large

quan tities o f water . Some surgeon s will advise satisfying this

longing generously
, except , of course, in stomach or other cases

where it will be harmful to the wound itself ; and other sur

geon s will prescribe extreme moderation , even to the extent

of allowing only small p ieces of cracked ic e. Every nurse

knows that more than the most meager quantity Of water ag

gravates nausea and vomiting in the vast maj ority o f cases
,
but

it is also a fact that p lenty of water and the usual prompt vomit

ing of it will often have a sedative efi ec t upon a turbulent

stomach by clean sing it thoroughly of the disturbing contents .

This treatment , however , is so heroic that the average nurse

shrinks from it and she should no t admin ister it except under

definite order because there are many cases in which vigorous
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than after ether. The precaution s mentioned for cases o f

vomiting after ether apply equally to chloroform subj ects
,

with the addition of the one discussed in the following para

graph .

Chloroform subj ects very frequently exhibit considerable

pallor and this will usually be accompanied by marked depres

sion of the
“

pulse. These two symptoms are especially l ikely to

o c cur just before or during vomiting
,
and as their severity will

usually depend upon the severity of the vomiting and the excite

men t accompanying it the nurse c an often prevent considerable

exhaustion and even collapse by judicious management of such

cases .

The pulse is l ikely to be comparatively feeble throughout re

c overy from chloroform
,
and

,
as pointed out in the preceding

paragraph
,
is subj ect to p eriods of great depression . This makes

it advisable to exercise special
.

care to keep these patients quiet

though , as we have said , quiet recovery is provided by nature in

the great maj ority of chloroform subjects .

Hic c ough will occur occasionally, but as in the case of ether

it will not often be of great consequence .

Bronchial and pulmonary c omplications are not frequent

after chloroform because the anesthetic is not so irritating t o

these parts and does not cause the severe congestion Of them

that ether so often does . However
,
they are not entirely un

known and the nurse should not forget their possibility.

Though kidney c omplications, beyond albuminuria, are not

att ributed to chloroform, the v oiding of urine is an important

matter of nursing attent ion
,
as in the case of ether.

The discussion of nourishment in the case of ether will apply
in general to chl oroform.

Ethyl Chloride .
—Complete recovery of cons ciousness after

ethyl chloride usually takes place within a very few minutes .

Occasionally there will be a case of c ollapse, but this will usually
occur before the respon sibility for the patient has been tran s

ferred from the anesthetist to the nurse. However
,
when col

lapse does oc cur it is so sudden and so profound that the nurse

Should keep its possibility in mind.
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Headache, nausea, and v omiting occur frequently, and they

may be severe.

The pulse, respirations, and general condition will , of course,
be carefully watched for some time

,
as in all c ases o f an esthesia .

Subsequent treatment as to n ourishment, etc .,
will correspond

in general to that for n itrous oxide cases .

For lack of a more opportune moment we must mention now

the matter of the removal of the extra blankets with which the

anesthet ic subject has been safeguarded . There can be n o rigid

rule laid down as to when this should be done
,
as there are too

many varying fac tors to be con sidered . Some o f the deter

min ing factors
,
excepting the self-evident one of recovery from

the anesthetic
,
are these : The particular anesthetic given ;

length of the anesthesia ; c ondition of the patient ; season of the

year ; temperature of the room ; and
,
of course

,
always the

subj ective comfort of the patient . For the same reason that

the blankets were put on
,
care must be exerc ised as to their re

moval ; that is, there must be no chance Of exposure taken . In

this respect error may be made in both d irec tion s, for it is as

much a mistake to leave these blankets on so long after ro c ov

ery that the patient becomes unduly warm as it is to take them

ofi before nature ’s “ heating plant ” is in working order. In

hospitals there will usually be an established routine
,
and else

where the nurse will need t o draw upon her professional good

judgment . Entire recovery from the anesthetic is the first

requisite. This will mean that nitrous oxide and ethyl chloride

pat ients
,
if they have blank ets at all

,
will not need them as long

as ether and chloroform subjects . A vigorous
,
generally healthy

subjec t will recover all his fun ction s much sooner after any

anesthetic than a weak
,
devital ized one. After rec overy the

patient in poor condit ion may need protec tion further , while the

stronger one may not . In winter longer protec tion will be

needed than in summer . In a warm room more freedom c an

be taken than in a cold one . In the daytime patients have

better resistan c e
,
on the whole, than at n ight . And last but

not least , the patient
’
s feel ings

,
which always have an influenc e

upon his condition will en ter into the c ase to some degree .
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Naturally
,
this tran sition is accomplished gradually

,
that is

,

these special blankets are not all withdrawn at one t ime. This

much having been said
,
common sense will do the rest .

All nursing care following an anesthetic must be a fusion of

that which pertains particularly to the anesthesia and o f that

demanded by the surgical condition of the patient . We have

nec essarily disregarded surgical condition s here
,
but their im

portant nursing care is pointed out under the discussion s o f

the various operative procedures in Chapters IV to XI ; under

sho ck and hemorrhage
,
in Chapter II ; under post-operat ive c om

plication s
,
in Chapter III ; and under surgical dietetics in Chap

t er XII . By combin ing the discussion s of the subject from

these several standpoints the nurse c an formulate for herself

the befitting twofold course of action demanded of her for each

indiVIdual case.
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or self-evident t o you,
or whic h seem very foreign to your cas e ,

and ask you to believe with us that they will meet the needs

of someone else.

Much that must be said here to make the d iscussion c om

plete will be o f more value if studied in combination with the

practical experience in the Operating room itself ; but the prae

tice Of plunging a pupil directly into the actual work from

which she is expected to gather her know ledge as oc c asion

chances to presen t itself is t o leave her education too much to

the mercy o f her own enthusiasm and the un controllable irregu

larities of the work . A few preliminary classroom lesson s be

fo re she is rushed into the con fusion and excitement o f the

operating ro om will con serve much of the pupil ’s n e rvous

energy, will save much valuable t ime for both herself and the

other members of the staff
,
and she will have a sounder edu

cation for having acquired it in an orderly
,
logical way.

We strongly advocate the doc trine that every nurse should

be given a thorough course in operating room techn ic
,
n o t only

because o f the c ountless number of additional fac ts She learns

thereby which are essent ial to the highest efficiency in what

ever specialty she may adopt after she has graduated
,
but also

because of the general educ ational value Of the discipline it

gives her in alertness
,
accurateness

,
and promptness of re

sponse . However
,
there are relatively few nurses who should

asp ire to become operat ing room “ spec ial ists
,

” because the

work is a highly specialized type of nursing , and c ertain natural

as well as cultivated qual ification s are n ec essary for mo re than

mediocre efficien cy in it . We do n o t kn ow any more about the

un iversally model Operating room nurse than w e knew a few

moments ago about the un iversally model operating room itself,
but a few pages hen ce w e shall att empt t o set up a few stand

ards which will apply un iversally.

A thoroughly Io gic al sequen c e in the presentation o f the al

most innumerable phases o f this subj ect is very difficult to ar

range
,
but as a nurse know s in a general w ay,

befo re taking

up this c ourse
,
what an Operating ro om i ; fo r ,

she w ill perhaps
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do best by beginn ing here with a p icture o f its general arrange

ment and equipment .

THE ROOMS AND THEIR FURNISHINGS

Ideally the Operating theater comprises these rooms

1 . Operating room proper

Anesthetizing room

D ressing room for surgeons

D ressing room for nurses

Recovery room

Work room for nurses

Sterile supply room

Sterilizing room

Sto rage roomw

o
o

-a

g
n

o
w

s
k

o
o

w

Of course
,
this exact number of ro oms may never be available

,

but they do represent departments
,
and whatever spac e is pro

vided Should be subdivided and arranged with these separate

features in mind . By the time you have fin ished this chapter

we shall hope to have assisted you to enough ideas to enable

you to make the best combination of these departments which

your space permits .

When practicable the op erating theater is on one of the higher

flo ors of the bu ilding because in this location it is most likely

to be isolated from miscellan eous traffic and undue n oise and

dust
,
all of which are menaces and nuisan ces to an Operating

room.

1 . The Operating Ro om Proper.
—a . Construc tion—This is,

o f course
, a light ro om and it has a northern exposure if pos

sible because o f the better diffusion Of light it will furn ish than

one into which strong rays of sunl ight stream in some parts, caus

ing deep Shadows in others ; and a skylight will be an addi

tional advantage . The size o f the room is best no larger than

is nec essary for holding the equipment and allowing the min i

mum space fo r c omfort in moving about . To o large a room

is wasteful of time and steps
,
and too small an one

,
of c ourse

,

will be too congested for the easy maintenance o f asepsis
,
be

cause there are always the sterile and the unsterile equipment
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in more or less close association . Un less one has the pleasure

of plann ing the construction Of her own Operating room
,
how

ever
,
she will not be able t o control this feature Of the matter

beyond exercising go od judgment as to arrangement of con

tents and organ ization of routine prac tic es .

It ought n o t to be necessary to remind you that the walls ,
floors

,
and all other structural parts of the room should be

finished in the most hygienic way possible ; that is, they should

be o f some material that c an be easily washed and that will n o t

catch or hold dust readily
,
for example

,
t iling

,
enamel paint ,

et c . Those o f you who have had the advantages of train ing

in a hosp ital built on modern architec tural prin c iples will have

observed the curve
,
for in stan ce

,
in which the wall and the

flo or meet instead of the Old-fashioned right-angle which is

such a safe harbor for dust and such a go od in cubator for

germs ; you will probably have n o tic ed also that the corners

of the walls are fashioned similarly ; also
,
the window ledges

were probably slanting or curved , and all window casings
,
door

casings
,
and other finishings were as free as p o ssible from nooks

and corners . This has all been provided for you
.

and you have

taken it for granted
,
but you Should apprec iate the principles

involved SO that if it falls to your lot at some t ime to control the

adaptation or con struc tion of some room for operating pur

poses you may be able to be o f the best service.

On this same principle
,
a good techn ic ian does not provide

wall hooks in her operating room upon which careless persons

may hang various articles which lumber up the room and en

courage contamination . The storage and supply rooms are the

proper places for all articles which are n o t needed for the opera

t ion
,
and between operation s the storage and supply rooms are

the places for everyt hing exc ept the more n on -tran sportable fur

niture . Under some condition s of room arrangement where

space is l imited the Operating room may have to bear a part of

the burden of storage
,
but in any c ase one must always follow

the principle o f keeping all supplies pro tected as far as pos

sible. This practice is not only refined techn ic but it is also

simple common sen se in that it saves the time and labor of

unn ec essary ren o vation .
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Many of the more expen sive tables are very complex in their

mechan ism,
and as the average nurse is n o t mechan ically in

c lined she finds it difficult to learn how to man ipulate them ;

but as it usually falls to her lot to see that the patient is placed

in the proper position for the operation
,
she should c on sider it

her business to master the mysteries of her table, as all the at

tachments and adjustments serve some helpful purpose if the

respon sible person knows how to put them to their intended

use expertly . This may seem a minor detail but Operating

room work is made up of detail
,
and

,
l ike a delicately adjusted

machine
,
if one part fun ction s poorly it is very l ikely t o cause

embarrassment to the whole machine . For in stan ce
,
in the case

of Operations upon the kidney we have seen it necessary for the

surgeon
,
after struggling many precious minutes against the

handicap of an improper position of the patient
,
to stop Operat

ing
,
dress the wound temporarily

,
unsterilize his gloves and

gown
,
and adjust the patient ’s position himself . This is an

extreme illustration because of the fac t that
,
for anatomical

reason s
,
the kidney is difficult of access in the best of position s ,

but c orresponding ann oyances in many o ther c ases may arise

from lack o f intimate acquaintance with this very essential arti

cle Of equipment .

One or two instrumen t tables are the next essentials . If

there is but one Operation to be done one table is enough
,
but

where there is to be a session Of several cases it will be necessary

to have a second table fo r the reserve supplies . Many varieties

are in use (Fig . 23 ) and there is no importance in the design

of any one exc ept when one is desired which can be placed

across the Operating table near en ough to the wound so that

the surgeon can p ick up the instruments from it himself . For

this purpose a typ e similar to the one illustrated in Fig . 24

will be needed . This is a very serviceable table, as it is ad

justable in height , is on rollers, and can thus be easily adapted

and moved as conven ience requires .

A table for dressings and other miscellaneous supplies will be

needed in nearly every case. This should be no larger than

necessary.

One or more stretchers are necessary. In a large hospital
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where space permits and elevators are used
, the wheel stretcher

(Fig. 25 ) will be the one to provide
,
but in many smaller in

FIG. 23.
—Two VARIETIES o r I NSTRUMENT TABLE.

st itutions the carrying variety (Fig. 26 ) c an be made to an

swer all purposes ; but where there is much carrying up an

F IG. 24 .

—ADJUSTABLE I NSTRUMENT TABLE WHICH MAY BE EXTENDED
ACROSS THE OPERATING TABLE IN ANY LOCATION DES IRED. The c over shown
is the one desc ribed o n page 216

,
paragraph No . 13 .

down stairs to be done the special design shown in Fig . 27 is

very servic eable
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A tub or large basin ho lding 6 o r 8 gallon s will be needed in

large operating rooms fo r a 1-1000 so lution o f b ichloride which

will serve many useful purposes from time to time.

FIG. 25 .
—WHEEL STRETCHER.

Other minor artic les for this room are
, a seat for the anes

thetist or surgeon (Fig . 28 ) possibly a small table for unsterile

FIG. 26 .

-CARRYI NG STRETCHER. This is, in general outl ine, the U. 8 .

Army type.

F IG. 27.
—STRETCHER SU ITABLE FOR CARRYI NG PATIENTS UP AND DOWN

STAIRWAYS . I t is merely a ben t iron tube c overed w ith c anvas sl ip c overs.

S ome mo dels have a single piece o f c anvas shaped l ike the frame and

laced t o i t w ith a strong c o rd passed through eye le ts in the bo rder o f the
canvas.

supplies such as adhesive plaster
,
bandages

, et c . and a set of

low benches (Fig . 29 ) of differing heights for the surgeon to

tand upon fo r some Operation s . These should range in height
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general favorite. It is the drum (Fig . o r metal c on

tainer in which the dressings and other fabric s are sterilized and

from which they are used direc tly while the o peration is in

FIG. 30 .

—HAND L IGHT.

progress. It is made with p erfo ration s which are opened to

admit the steam while in the sterilizer , and closed afterward .

FIG. 31.
—DRESS

ING DRUM W ITH PED

N . OPENING STAND
ARD.

making the drum very safe and dust-tight .

The lids of these drums
,
when in use, are

opened and closed bymean s o f a foot lever

on a specially fitted stand
,
and they thus

provide a very c onven ien t sto rage me

dium. For a c omplete system several

drums will be n eeded ; for example
, the

gloves cannot be kept with the wound

dressings because they are covered with

talcum powder and this Sifts from them

when they are handled ; also , for reason s

which you will learn later, i t is no t go od

techn ic to store the sterile gowns with the

wound dressings ; and it may n o t be c on

v enien t to have the draping sheets and

towels in the same part of the room
,
or

even in the same room
,
with any of the

other supplies . Thus
, you will need at

least four drums if you have any,
and

when this system i s used there is usually included a fifth drum

for ho t wet tow els and pads (Fig . Here we must digress

somewhat to say that this hot towel drum is similar to the others

excep t that it is perforated in the bottom and is fitted over a
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small water tank which is heated electrically or otherwise
,
thus

allowing the towels t o bec ome wet and heated by the steam. Be

sides the set o f drums in use
,
as outlined , there will be needed

reserve ones
,
so this involves a considerable equipment which will

be too expensive in some instan c es ; and b esides there will some

times be the consideration o f storage space because these stands

and drums require more space fo r a given amount o f contents

than do the Simple muslin-c overed parcels which you would

otherwise use .

F IG. 32 .
—HOT TOWEL DRUM FIG. 33.

—I NSTRUMENT STERIL
WITH PEDAL OPENING STANDARD AND I Z EE.

ELECTRI CALLY EQ U IPPED STEAM ING
DEVI CE .

c . Sterilizers—Where Space permits the instrument sterilizer

(Fig . 33 ) should be W ithin the operat ing room and as near the

in strument table as is practicable and safe
,
because frequent

reboiling o f instruments is usually n ecessary during an opera

tion and it saves time and handling if the person responsible

for the in struments has direct
,
easy ac cess to this boiler . When

this sterilizer is heated by gas or any other open flame it must

be station ed a safe distance from the an esthetist because ether,
chloroform

,
and ethyl chloride are highly inflammable . Fur
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thermore , extreme heat
,
and particularly an open flame

,
will

dec ompose chloroform vapo r and produce phosgene and hydro

chloric ac id gases which , in a small o r po orly ven tilated room,

may cause serious trouble by their irritant effect upon the eyes

and the resp iratory tract .

In some cases one sterilizer may have to suffice fo r all other

supplies as well as the instruments ; but where possible there

should be another large utensil sterilizer (Fig . 34 ) for large

basin s
, etc . This should be in the Operating room also when

possible .

B esides the reason of conven ien ce for having these boilers

W ithin the room
,
there is the

techn ical reason that the steam

which they give Off rend ers the

air moist and thereby keeps

down dust which might some

times be a real menac e in a dry

atmosphere .

Wa ter S terilizers (Fig .

one for hot sterile water and one

for cold
,
and equipped with a

filter
,
will also be necessary.

These are perhaps best placed

outside of the operating room,

but their outlets should be ex

FIG. 34 .
—UTENS IL STERIL I Z ER.

tended into the room at some

easily accessible point .

d . Misc ellaneous E quipment—There are a great many other

devices which are in more or less general use and which
,
if

properly fitted into a c orresponding general system
,
simplify

the work . In fac t
,
tho se who have bec ome accustomed to the

more elaborately outfitted Operating rooms and who have never

been compelled to wo rk mo re primitively will c onsider ind is

pensable many o f these items ; but as they are more or less

luxuries we shall n o t take spac e here t o enumerate them.

2 . The Anesthetizing Room—a . Con struc tion—The finish

ing o f the walls, flo o rs
,
et c .

,
should be similar t o that desc ribed

for the o perating room,
because where there is a sep arate room
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stretcher for the patient . In generously equipped operating

rooms where several Operations are done in immediate succ es

sion there will doubtless be an extra operating table for this pur

pose and the patient will be anesthetized upon the table upon

which the operation is t o be perfo rmed . Otherwise
,
a wheel

stretcher or some other type o f table will be needed .

There will also be needed a small table for the anesthetist
’
s

supplies. This may be one that is fitted with wheels so that

it may be taken into the operating room during the o peration ,

but the articles n eeded by the average anesthetist after the

anesthesia is established are so few that it is perhaps n o t ad

v isable to have mo re than a simple stationary stand in the an

esthetizing room.

A table for misc ellaneous artic les will be nec essary and this

one should be spac ious because
'

when the preparation and sterile

draping o f the patient are don e in this ro om expedien cy will

require that many odds and ends
,
such as sandbags

,
pillows

,

rubber sheets
,
operating table attachments

,
et c .

,
be within easy

reach .

When there is enough space to make it techn ically safe the

sterile draping supplies may be kept in this room during opera

tion s and for this purpose there will be n eeded ano ther table,

except when the
“ drums ” are used

,
in which case one packed

exclusively with drap ing sheets and towels will take the place

of this table . The drum is so securely clo sed that there can

never be any obj ection t o having it in the anesthetizing room.

A chair or two may be useful in this room.

When limited space makes a separate anesthetizing ro om im

possible, the an esthetic will be admin istered in the o perating

room itself
,
and this will require great caution as to the sterile

drapings and supplies
,
for there is always more or less commo

t ion attendant upon the induction o f the anesthesia and the

preparation of the patient in the fo rm o f struggling of the

patient and the nec essary handling of blankets, etc .

3 . Dressing Room fo r Surgeons.

—a . Construc tio n .

—The

walls and floors o f this ro om should be similar to those of the

Operating room.

b. Furniture—Wash basins with ho t and c o ld running water
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are the important essentials o f this room
, and if possible pedal

fauc ets (Fig . 36 ) should be installed with them. The number

of basins will depend upon circumstances and the number of

surgeon s operating at one time .

One or more “
arm basins

” should be provided for the anti

septic solution in which the hands and arms are sterilized after

scrubbing . Standard ones (Fig . ho lding enough solution

so that the whole arm up to the elbow may be immersed are

best
,
but large on es of other design will serve.

F IG. 36 .

—WASH BAS INS EQ U IPPED W ITH A PEDAL D EV I CE FOR TURNING
THE WATER ON AND OFF

,
AND W ITH A

“ GOOSE-NECK ” FAUCET
,
WHI CH PER

M IT S CRUBB ING OF THE HANDS AND ARMS WITHOUT CONTAMINATI NG THEM
D URING THE PROCES S .

Where po ssible individual lo ckers should be provided in this

room for the surgeon s .

Some provision must be made for the surgeon s
’ sterile suits

o r gown s . The drum an swers this purpose admirably, but in

lieu o f this a table will be n eeded fo r these sterile supplies which

will be packed in individual parc els or stored immediately in

advan c e on the sterilly draped table .

A few chairs will be apprec iated in the dressing room .

4 . Dressing Ro om for Nurses—This room should be essen

tially the same in equipment as the one for the surgeons, but
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i t may not need to be as large
,
though this will depend upon

the relative number o f nurses using it .

5 . Rec overy Room.
—\Vhere Spa ce and nurses are plen tiful

o ne room may be equipped with o ne o r mo re beds and w ith

paraphernal ia for the resusc itation o f the o c casional patient

who may n eed immediate treatment . In o ther cases this room

will be conven ien t fo r use in transferring the pat ient from

the o perating table t o the stretcher, and fo r the applic ation o f

bandages, plaster c asts
,
splints

, et c .

F IG. 37 .

—Tw o TYPES OF ARM BAS IN .

6 . Work Room for Nurses.

—a . Construc tion —This is a

department o f the operating theater which is often n eglec ted in

ho spital architec ture
,
for the fac t is probably overlo oked that

it is in this ro om that the nurse spends the maj or part o f her

t ime and does the bulk of her wo rk . F o r this reason the work

room should
,
first of all

,
be well lighted

“both naturally and

artific ially,
and o f c ourse well v entilated and c omfortably

heated . While it is advisable that this ro om should be san i

tarily fin ished on the general principles of the operating room,

it is n o t so imp o rtant .

b. FurnitureJ—Ample w ork tables, chairs, dust-pro of sto rage
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above, have some corner devoted to this class of supplies and

fo rm the habit o f leaving n othing portable in the operating

room which has no useful immediate fun c tion to perform there.

THE PERSONNEL

The scene is n ow laid and we have a roughly furn ished oper

ating theater . Before we go further we shall put some people

into it to do the hundreds of things which remain to be done

before we are ready for our patient .

1 . Personal Qualifications—In the first place
,
one must be

very strong physically to endure the strain and severity of Oper

ating room work . Hours o f application are likely to be longer ,
and at all times the work is more inten se than in any other type

o f nursing
,
and a strong body is the only one that will hold out

to the bitter end .

Patienc e and forbearanc e are also more in demand
,
and for

longer periods than elsewhere . The nature o f the wo rk re

quires that n o time be lost and n o mistakes made
,
and c ouse

quently everybody is more or less under nervous ten sion
,
which

mean s that the nurse will n o t always receive the consideration

from her superior offic ers which she has been ac customed to

receiving in other lines of her work . Orders are more numer

ous
,
and often confl ict ing

,
and if the nurse has not the maxi

mum amount o f the proverbial patience and self-efiacement

which are always urged upon her pro fession she will often fare

rather uncomfortably in the operating room.

Alertness of mind, self-c on tro l, and promp tness of c onversion

of thought into ac tion are other indispensable qualification s for

real effic iency. A patient is under an an esthetic and under

go ing interference with his life mechan ism
,
which mean s that

emergen c ies are always arising , and the nurse who
“ loses her

head ” is not popular, to say the least
,
on an operating room

staff .

Conscien tiousness, though essential and presupposed through

out the professional activities, is obligatory here . When an op

erating room nurse reflects that a single chan ce taken under

pressure of orders or time may cost the health or even the l ife
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of another person she will n ever yield to any circumstance on

this point .

While all the foregoing qualific atio n s are important , perhaps

the one which distinguishes the operating room “ gen ius
,
so

to speak
,
from the others is the p ower to think, plan, and w ork

logically, c onsisten tly, and methodically. You will say that this

power is an asset in any walk o f l ife
,
and so it is

,
but it is use

ful here to the utmost degree, . and its lack is n owhere of more

hindrance than in the o perating ro om. This n o t on ly applies

while the operation s are go ing on but also in the daily routine

of the department ; for there is a multiplic ity o f detail in this

work which
,
if muddled by c loudy thought

,
can bec ome more

of a squanderer of time
,
energy

,
and service than any other

thing we c an think of .

These are all desirable qualification s . You have some of

them
,
and perhaps you are particularly fortunate and have all

o f them ; but at any rate you c an acquire at least a degree of

each of them ,
and you must do so if you wish -to suc ceed in the

operating room and en j oy the work there as you should .

2 . Div ision o f Dut ies.
—This is a subject upo n which it is

useless to say much because the number of person s on a stafi

is determined by varying and numerous c ircumstan c es
,
and

therefo re the apportionment of the work will be difi erent in all

c ases . However
,
the principle of “ division of labor

” should be

applied as minutely as possible
,
particularly in a large operat

ing room where a great number o f cases are done in on e session .

By
“ division o f labor ” w e mean

,
of c ourse

,
the practice whereby

each p erson ’s wo rk is clearly defined fo r her so that she is held

respon sible for the same thing at all times
,
and so that her ac tivi

ties do n o t overlap those of the others on the staff . How this

is done will depend upon the number of person s on the stafi ,

the arrangement o f the operating theater , the number and nature

of the Operat ion s
,
et c . ; but the principle Should be to aim to

have as many person s as are n ec essary to permit div ision of the

work logically up to the point where each one has on ly the

amount of work to do wh ich she c an get done with reasonable

ease . More work than this for each person causes con fusion ,
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delay
,
and general inefficiency ; and less than this amount is

extravagance . Variations in the qualific ation s and capac ities

of the individuals for hard wo rk , whether they are graduate

or pupil nurses
,
orderlies

, etc .
,
will also modify this division of

labor
,
but it will not affect the above guiding principle .

3 . D isc ipl ine—In gen eral
,
the organ izatio n o f an efficient

o perating ro om staff as to autho rity,
system,

division of duties,
tho roughness

,
attention t o detail

,
promptness

,
despatch

,
and

team work may be liken ed to that Of the Army. There must

be the c ommanding gen eral with supreme authority,
and her

staff must be educated to corresponding obedience . Ho sp ital

discipline in general is often l ikened to that of the Army, and

the Operating room o rgan ization should embody this same dis

cip line in c onc entrated fo rm. Emergen c ies involving life and

health are always arising , and there is usually n o t ime for “
rea

son ing why
” when orders are received . If each one kn ows her

duties
,
has been given the proper in struction s as t o how to per

form them
,
and has caught the Spirit of “

each for all
,

”
the

system will do the rest .

SUPPLIES

(F or S terilization see Chap ter XV )

Our next step is to pro vide and prepare the various supplies

and odds and ends which it will be n ecessary to keep on hand

in the Operating room. The nurse will have learned about and

used many of the things w e shall need ,
but for referenc e pur

poses w e shall record here a list of standard supplies and then

go into detail as to those which are l ikely to be n ew to her when

she begins her operating room training .

1 . Adhesive p laster 5 . Basins
2 . Amputatio n retrac to r 6. Blankets
3. Apro ns, muslin and rubber 7 . Brushes

,
nail

4 . Bandages
,
Esmarch 8 . Caps, surgeon ’

s and nurse
’
s

flannel 9 . Carrel-Dakin o utfit
gauze 10. Catheters
muslin 11 . Cautery
p laster o f Paris 12 . Co tto n
s tarch 13 . Co ver fo r instrument stand
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in thirds half way up the long way, and stitch in all edges (B

o f Fig .

3 . Aprons.
—(a ) Muslin—These will be made after the

pattern o f the ordinary
“ butcher ’s ” apron

,
and may be used

over the gown or suit and changed fo r each operation . (Fig .

(b ) Rubber .

—These may be purchased ready-made , or they
are very easily fashioned from a piece of rubber sheeting by
the same pattern as the muslin on es . They may n o t be used

in routine prac tice but there should be several on hand in every
operating room as occasions will arise

when the surgeon or the nurse will

need their protection .

4 . Bandages —This supply will

no t differ from that which the nurse

will have learned about on the wards .

5 . Basins—A good assortment of

white enameled basins Should be on

hand fo r both sterile and unsterile

usage . The familiar kidney-shaped

on e i s always useful , and fo r a great

F IG. 38 .
—AMPUTATION variety of purposes ; large round

RETRACTORS . A
, the two ones ho lding a gallon will be needed

ta i led fo r use in t he fo r rin sing hands in salt solu.tion
, et c .

,
amputatio n o f o ne bo ne ; B ,

the three-ta iled o ne f o r use durlng o peratio ns ; smaller ones hold
in the case Of two bo nes"

ing a pint
,
perhaps

,
will be service

able for wound or dressing so lutions ; long narrow
,
shallow ones

will serve fo r sterilizing in antiseptic solutions in struments which

cannot be boiled . The exact number and variety of each can

no t be prescribed but the supply should be generous .

B asins for use upo n the flo or about an operating table will

also be n eeded . Any kind will do but a great deal of n o ise will

be saved if the l ight-weight compo sition ” one is used, espe

c ially in the case of tile or cement
“

floor .

6 . Blank ets—Plenty of blankets will be needed
,
and there

should be several warm ones in readin ess in a blanket warmer,
the sterilizer

,
or upon a radiator for emergency use in shock

cases.
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7 . Brushes, Nai1.—As these will have to be boiled repeatedly
a very plain kind should be used , that is, the backs should be

unvarn ished, and the coarse bristles will last better than fine

ones .

8 . Caps.

—(a ) Surgeon
’
s.

—These are best made o f muslin

and may be merely a skull c ap (A of Fig . 4 0 ) or they may be

a combination of c ap and face mask (C o f Fig . in which

case it is better to use a thinner material as the heavier one may

F IG. 39 .
—MUSL IN APRON.

be too warm and cumbersome . The surgeon will
,
as a rule,

make his own selec tion of design . (b ) Nurse
’
s .

—These are

best made of muslin also
,
and any design that will c over the

hair well will be a good one (B of Fig . 4 0 ) and the combina

tion of face mask and c ap described for the surgeon (C of Fig .

4 0 ) may also be used by the nurse .

9 . Carrel-Dak in Outfit —The nurse will have learned all

about this on the wards
, and Chapter XIX gives detailed in

struc tions. The on ly equipment that need be kept on hand in

the operating ro om will be the wound tubes, the vaseline gauze,
and a small quantity of D akin

’s so lution .
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10 . Catheters—These will n o t o ften be used in the Operat

ing room but a few of both the rubber and the glass o nes used

on the wards should be kept o n hand .

11 . Cautery—There are several k inds o f cautery which

F IG. 4 0 .

—OPERATING CAPS . A
,
simple skul l c ap f o r the surgeon ; B ,

nurse
’
s c ap ; 0 ,

c ombinatio n c ap and mask sui table f o r e ither surgeon o r

nurse (see direc t io ns f o r making c ap 0 o n page

are desc ribed in Chapter XV
,
pages 24 2-24 5

,
under Steriliza

tion
,

”
as the cautery is , o f course , a sterilizing agent .

12 . Co tton—Both the abs o rben t and the n on -abso rb ent

co tton used on the wards should be on hand .

13 . Co ver for Instrument Stand —This will be a slip cover,

simply a lo ng narrow bag (see Fig . 24 , page which is de
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Aristo l p owder
Aromatic sp irit o f ammonia
Atro p ine (hypo dermic )
Benzine
Bichloride o f mercury
Bo ric ac id

,
p owder and crystals

Caffeine (hyp o dermic )
Campho r in o il o r ether
(hypo dermic )

Carbo lic ac id
Carbo nate o f so da (washing soda )
Chlo ro fo rm

Co c aine

Co deine (hyp o dermic )
Co llo d ion
Dakin ’

s so lution
Ether
Ethyl chlo ride
Fo rmalin

17 . Gauntlets—These will s imply be loose muslin sleevelets
which will reach from well above the elbow to the hand . They

will be used with the short-sleeved suits and gowns in c om

bination with the muslin apron (Paragraph No . 3 ) and will be

kept in place either with a rubber band or a safety pin .

18 . Gauze .
—See “

D ressin gs ” (Paragraph No .

19 . Glove Covers—Though n o t necessary
,
these covers will

be a great conven ience and they are very simple to make . Cut

a piece of muslin about 12 x 31 inches
,
hem the ends, fold each

end to the middle of the p iec e, and stitch the sides so as to make

a double envelope (Fig . 4 2 ) into which the gloves may be

slipped separately ; then fold through the middle into a c om

pact parcel .

20 . Gloves.
- (a ) Rubber—There are numerous kinds of

rubber gloves on the market and the one you provide will de

pend upon the choice o f the surgeon . They are made in many

sizes , so everyone c an be well fitted , and it is important that

this be done for ; too tight a glove will be very uncomfortable

and to o large a one will be a hindrance . Many gloves should

Glyc erine
Green so ap
Hyo sc ine (hypo dermic )
Iodine, tinc ture
Lime

,
chlo ride

Lubric ant (vaseline, K-Y
, etc . )

Mo rphine (hyp o dermic )
Nitro us oxide
No vo cain
Olive o il

Oxygen
Peroxide o f hydrogen
Silver nitrate

,
so lution and

“
stick”

So dium chlo ride

Strychnine (hyp odermic )
Talcum p owder
Vaseline

Water, distilled
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be kept in reserve as they do no t last long and they should n o t

be used except when in go od c ondition .

(b ) Co t ton—These are not often used but o ccasionally they

are slipped over the rubber ones when it is difficult t o handle

F IG. 4 2 .
—GLOVE COVER.

such parts as the intestin es
,
the breast

, et c . , as the rubber

gloves are l ikely to slip awkwardly on these parts . Any good

cotton glove will answer the purpose
,
but relatively large ones

must be provided as they shrink considerably in sterilization .
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21 . Gowns—These should be made of heavy tw illed

muslin and several sizes should be provided . They must be

made to close in the back , and tape strings that may be t ied are

better than buttons fo r clo sing them as they withstand the wear

and tear o f the laundry better . They will have either long or

short sleeves
,
the long ones being used when the gown is

changed between Operation s and the sho rt ones when the gaunt

lets (Paragraph No . 17 and aprons (Paragraph No . 3 ) are

used .

'

The chief point t o n o t ice about the gown s is that the

long sleeves are long en ough t o reach well down to the hand so

that they may be securely tucked under the rubber gloves, and

F IG. 4 3 .

—Tw o TYPES o r HIP on PELVIC REST. A,
metal design wh ich is

espec ial ly suitable in the applic ation o f a plaster
'

o f Paris h ip sp ic a ; B , a

simple w o o den blo ck wh ich w i l l be better suited than A f o r use in applying
a h ip sp ic a bandage t o a c o nsc ious patient

,
as i t w i l l be long eno ugh t o

reac h ac ro ss the patient ’s bo dy and thus t o ba lan c e him c omf o rtably,
whereas the metal one is narrow,

is t o o un c omfo rtable f o r a c o nsc ious
pa tient, an d usual ly requires an assistan t t o keep the patien t balanc ed
upon i t.

that the sho rt ones reach well to the elbow so that they may be

kept securely within the gauntlet .

22 . Hip Rest .—The nurse will have learned about the uses

o f the hip rest (Fig . 4 3 ) on the ward and they will be the same

in the o perating room
,
namely

,
for conven ien c e in applying hip

sp ica bandages .

23 . Ho t Water Bo ttles .
—These will s ometimes be needed

for patients in shock .

24 . Hypodermo c lysis Outfit .
—This will be the same as the

one used on the ward .

25 . Infusion Outfit .
-This also will have been learned about

on the ward .

26. Inhaler .
—The surgeon or the anesthet is t will usually

decide upon the particular variety to be provided .

27 . Instruments—This subj ect w ill be best learned by the
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the head and neck . D esign C is merely a piec e of gauze cut 30

inches square, fo lded diagonally by turn ing two diagonally op

po site corners to the center of the piece and continuing to fold

in this direction till the strip is 5 or 6 inches in width . It is

4 5 .
—FACE MASKS . A

, several layers o f gauze sti tc hed together, and
having tape strings attached t o eac h c o rner f o r tying aro und t he head and

neck ; B ,
made simi larly t o A ; C,

piece o f gauze f o lded as desc ribed in Para
graph No . 32 ; D ,

made e i ther o f o ne layer o f heavy gauze o r o f severa l
layers o f th inner gauze , w ith tapes attached fo r tying in place as i l lus
trated in C o f Fig. 4 0, page 216 .

adjusted by placing the middle of it over the face, twisting the

ends till it fits neatly
,
and then tying over the crown of the

head . Mask D of the illustration is the outline o f the one which

is Shown adjusted to the wearer in C of Fig . 4 0 .

33 . Mouth Gag
—There are many designs from which to
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select , and two representative types are illustrated in Fig . 21
,

page 186.

34 . Nail Cleaners—Any kind that c an be boiled will d o ,
but there is pro bably n othing better than the simple orange

s tick .

35 . Needles—A plentiful supply o f hypodermic and ex

plo ring n eedles will be needed
,
in c luding the long

,
slender

,
hypo

dermic needles which will be con siderably in demand for local

an esthesia.

36. Needles, Suture .
—These are pro perly class ified as in

struments and it will be assumed that the nurse has learned

the varieties during the course o f her practical train ing .

37 . Pack ing—Plen ty of gauze pac king of ass orted w idths

from in ch
,
or even less

,
up to 2 in ches should be in readi

ness at all times . The nurse will have learned how to make this

on the wards . The larger sizes should be made in lengths of 5

yards or more
,
as when packing o f this width is used in the

operating room a large quantity will be n eeded and in most
c ases it will be very important that it be in one uncut p iece.

38 . Pads, Abdominal . —These pads are used for blo cking

off the operative field in abdominal operation s
,
and several sizes

and shapes will be n eeded (Fig . Pads A
,
B

,
and C of the

illustration are made of from 6 to 10 layers o f gauze carefully

turned in and sewed at the edges
,
and with a p iec e o f strong

tape firmly sewed to one c orner so that they may be secured in

some way on the outside o f the wound to preven t their bein g

lost in the abdominal cavity . In some cases it may be the cu

t om to sew a heavy iron ring to the end of the tape . This ring

is conven iently pinned to the draping sheet or , because of it

weight and the report it gives if the pad accidentally falls t o

the floo r
,
it is a very satisfactory mean s of keeping track o f the

otherwise somewhat elusive pad . In other c ases the tape will

be fastened to the sheet with a safety pin or clamp , or it will

simply be marked by the attachment o f an artery clamp to it .

Pad D is about 1 yard long , 5 inches wide, and 8 or 10 layers

thick . It
,
also

,
will have a tape attached

,
and it should be rolled

into the shape o f a ro ller bandage bec ause it will be more c on

venient to handle in this form. Pad E of the illustration is
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espec ially designed for use in the removal o f the appendix . It

will be made about 6 inches long
,
4 inches wide

,
and 6 layers

thick ; it will be split half the way up from the middle of one

V x é

F IG. 4 6.
—ABDOMINAL PADS A

,
B

,
and C, are made o f gauze in dimen

sio ns o f 2 x 6 inches
,
4 x 10 In ches

,
and 10 x 10 inches respec tively, and

sho uld be from 6 t o 10 layers th ick ; D ,
is 1 yard lo ng, 5 in ches w ide, and

10 layers th ick ; E ,
is 6 in c hes long, 4 inches w ide, and 6 layers th ick, and is

spl it into two ta ils at one end f o r use in f o ld ing about the appendix during
it s remova l.

end and will be fin ished about the edges like the others . This

pad will n o t need a tape bec ause it will be used only on the sur

face of the wound .

39 . Pads for the Operating Table .
—The table must always

be covered with a soft pad . Often this will be supplied with
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a g ood supply of all sizes of rubber tubing for it is used for

many diflerent purposes .

4 7 . Safety Pins—Many of these
,
of course

,
are always

needed .

4 8 . Salt Solution—(a ) Conc en trated—For purposes of ir
rigation or of rinsing gloves during the operation the n ormal

salt solution made from ordinary salt and the filtered

water from the water sterilizer will an swer . A conven ient way
to pro vide this is to sterilize the salt in con centrated solution

,

10% for instan ce
,
in flasks holding enough for one day

’s use.

The proper amoun t of this solution is easily added to water

when needed
,

ounces of the 10% solution in a quart of water

making the normal solution n early en ough for purposes o f irri

gation or rin sing . (b ) F or Infusions—For intraven ous in

fusion s a more refin ed solution must be made because this is

in jected directly into the blood stream where any but the ac

curately normal solution c an cause serious damage . D istilled

water may be used , but clean tap water is n o t obj ectionable ;
chemically pure sodium chloride is adv isable

,
though good c om

mon table salt will do ; and the solution must be accurately
mixed .

The drug market supplies salt specially prepared for the in

fusion solution
,
and in some cases the potassium chloride and

the calc ium chloride will be included
,
but the chemically pure

sodium chloride is exten sively used alone and
,
as stated above,

common table salt an swers very well . The manufacturer will

en c lose direc tion s for mixing his particular product
,
but where

the sodium chloride alon e is used the proper proportion will be

124 grain s of salt to on e quart of solution . The nurse should

remember that the amoun t o f salt is prescribed by weight and

she will no t attempt
,
therefore

,
to measure it with a spoon or

any other such inexac t measure
,
because it would be a rare case

indeed in which a pharmacist c ould n o t be found to weigh it

for her . After the salt has been disso lved in the water the

solution must be filtered through fine filter paper a sufficient

number o f t imes to make it perfec tly c lear
, and then it should

be put into quart-size glass flasks for sterilization
, the flasks

being very securely stopped with plugs o f n on -absorbent c otton
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covered with gauze and tied well down over the mouth of the

flask . The c leanest and easiest practic e in making this solution

is to filter it directly from on e flask to an o ther each time .

4 9 . Sandbags—F o r the adjustmen t of the patien t ’s pos i

t ion upon the table it will often be n ec essary to have sandbags

of various sizes . The sand for these bags should be fine and

clean
,
sea sand being the best ; the bags should be made of heavy

canvas or “ t icking and this should be covered with strong

rubber sheeting . Care should be taken not to fill them too

full
,
as a slightly flexible bag is more adaptable than a solid one.

5 0 . Sheets—(a ) Plain Muslin—A gen erous supply of

large heavy muslin sheets must be on hand for both sterile

F IG. 4 7.
—LAPAROTOMY SHEET. This is simply a large musl in sheet w ith

an o blong o pen ing cut in the c en ter. The size o f this o pen ing should no t

be less than 4 x 8 inc hes
,
and muc h larger o pen ings are o f ten preferred .

and un sterile purposes . (b ) Laparo tomy.

—An other type of

sheet which is very easily made and which is a very conven ient

artic le is the “ laparotomy ” sheet (Fig . This is merely a

muslin sheet which is long en ough to cover the entire table and

which has an open ing ab out 4 x 8 inches or larger cut in the c en

t er of it— this must
,
o f course

,
be durably bound with tape.

This sheet will be useful for a great many operation s, and we

shall point out its uses under “
Operat ive Position s and D rap

ing in Chapter XV I .

5 1 . Spl ints—See suggested varieties in Chapter VII , under

the discussion o f Fractures .

”

5 2 . Sto ck ings, Litho tomy—For operation s in the l ithotomy

position (Fig . 74
,
page 279 ) it is desirable t o have large muslin

stockings which will slip over the patien t ’s feet and the table

fixture loosely and extend well over the patient ’s abdomen and
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down over the side of the table. Any nurse can design a stock

ing suitable for this purpose, as the chief requisite is that it

be of gen erous size .

5 3. Stomach Tube .
—This will be needed for an occas ional

lavage .

5 4 . Suits—Hosp ital furn ishing ho uses will supply these op

crating suits which are made o f a heavy twilled ” muslin .

They will have short sleeves
,
and the apron (Paragraph No . 3 )

and gauntlets (Paragraph No . or the gown (Paragraph

21 ) will be used with them .

5 5 . Suture Materia1. —We shall give here only general in

formation about suture materials
,
for it will be the exc eption

rather than the rule that the nurse will be c alled upon to pre

pare them because factories supply them so conven iently that

most hosp itals purchase them ready for use . In Chapter XV
,

however
,
under “

Sterilization
,

”
w e record various proc esses in

detail fo r the benefit of those who may at some t ime need to

refer to them.

Likewise
,
and for a corresponding reason

,
w e shall speak only

in a general way here of the uses of suture material and leave

the details fo r the discussion of “ Instrument Passing ” in Chap

t er XVI I .

Substan ces used for sewing wounds are o f two c lasses : Those

which are absorbable by the t issues, and those which are non

absorbable and which must
,
with a few exception s

,
be removed

as soon as the wound is nearly enough healed to hold together

without them.

The absorbable suture materials are catgut and kangaro o

tendon .

Catgut is made from the intest ines of an imals
,
usually the

sheep
,
and con sists o f a strip of the submucous coat which has

been twisted, rope fashion ,
into a fairly smooth thread

,
and then

dried
,
cut into standard lengths, and sterilized . This is ordi

narily called
“ plain catgut . It is usually absorbed by the

t issues within 5 to 10 days. To make it mo re resistant to ab

sorption this plain catgut is treated with chromic acid which

harden s it , and then w e get a suture that will hold fast as long

as 20 days or more, depending upon the length o f time it is
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above as non-absorbable materials, and may wonder how these
“ foreign bodies ” can sometimes be left permanently in such

parts as the intestines, for in stan c e ; but it so happen s that

nature is capable of ac c ommodating herself to a few such in

vasions by either encapsulating the invader so as to shield the

more sensitive tissues from its irritating effect, by eventually

disintegrating it , or by Sloughing it out .

Silkworm gut is made by drawing out into a thread the duc

tile sac which the silkworm has j ust prepared from which to

spin his cocoon . This is naturally white, but it is usually dyed

black before it is prepared for use. Silkworm gut is a rela

tively strong suture material and is therefore used as a

“ through-and-through ” suture to hold together large abdom

FIG. 4 8.
—L ITHOTOMY TOWEL . Made o f heavy musl in about 2 yards long

and 28 inches Wide. The Open ing in t he c enter is about 3 o r 4 inc hes in
d iameter. See use o f this towe l in Fig. 74

,
page 279 .

inal wounds or any wound in which there is l ikely to be much

tension during the healing period . It is supplied in several

weights .

Silver and aluminumubronze wire are used to suture together

the fragments or ends of broken bones chiefly.

Metal c lips are made of silver or some other non e corroding

soft metal
,
and they are used for skin wounds and oc casionally

for ligating blood vessels. The clip which the nurse will be

most l ikely to see in hosp itals is the one called the “Michel”

sk in cl ip .

5 6. Syringes.
—There are innumerable types o f syringe, and

the nurse will have learned on the wards the kinds which are

in common use for hypodermics, aspirations, irrigations, et c . ,

and these three classes will cover the usual needs for the oper

ating room.
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5 7. Thermometers—The clin ical thermometer will be

rarely used
,
but the bath thermometer should always be ready

to use for all irrigation s, infusions, etc .

5 8. Tongue Fo rceps—The surgeon or anesthetist will de

cide upon the variety t o be provided , but three kinds are illus

trated in Fig . 20 , page 185 .

5 9 . Tourniquets—There are numerous varieties but a very

simple and exten sively used one con sists of a p iece of heavy

rubber tubing which is long en ough to be tied about the l imb ,
or

,
it is

i

o ften secured by mean s of a strong clamp .

60 . Towels—(a ) Plain—The on ly point to mention about

these towels is that they be of some soft , absorbent material

which launders well . Perhaps the best material is that which

is known c ommercially as bird ’s-eye cotton .

” A linen or

other smooth-surface towel will be found unsatisfactory because

it will n o t stay in place well ; instruments slide upon it ; and

stains of blood
,
iodine

,
et c .

,
are n o t easily removed from it .

(b ) Litho tomy.

—This is not a n ec essity
,
as a sheet, or the wound

towels may be used in stead , but it is a great convenience and

it is so easily made that w e rec ommend its in c lusion in the

equipment . It con sists merely of a p iece of muslin about two

yards long and 28 inches wide in the center of which an open ing

3 or 4 in ches in diameter is made (Fig . This is used for

draping patients in the lithotomy position, as illustrated ir

Fig . 74
,
page 279.



CHAPTER XV

OPERATING ROOM STERILI Z ATION

THE subj ect of bacteriology is of tremendous concern in rela

tion to Operating room sterilization and
,
as we have said previ

ously, the pupil should have studied it before taking up the op

crating room course . However
,
those students who have not

yet covered the subj ect will find material upon it in Chapter I ,
and we shall review briefly here a few of the more important

terms which have a bearing upon the contents of this chapter.

DEFINITIONS

Septic .
—When we say that a wound is septic w e are us ing

a general term which mean s that it is under the actively d e

structive influence of bacteria of some kind , and the word car

ries with it a special emphasis upon the decomposition caused

by the bacteria and its effects . The noun , sepsis, then ,
would

mean the state or condition of being septic .

Infec t ion—This is a term that is hard to differen tiate from

sepsis
,
for when w e say that a wound is infected we mean

,
as

we would if we called it septic , that it is inhabited by bac teria

which are multiplying within it , are feeding upon it , and are,

therefore
,
destroying its health . In common parlan ce we use

the terms interchangeably, however, and there is perhaps no

impo rtant difference between them except , as mentioned above,
sepsis does hear more o f a referen ce to the products of infection

and also to their effects . The term infection is also used in the

sense of its being the ac t or process by which the wound is c on

taminated with bacteria
,
and in the sense of its being the bac

teria themselves at work in the wound . The use of bacteria

laden hands or instruments , fo r instan ce, in a wound would be

the ac t of in fection ,
and the resultant growth of the bacteria

in the wound would be the infection itself .

232
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which can destroy germs, or bacteria. In the surgical sense

the terms bacteria and germs are used interchangeably, so it

does not materially matter which we use here.

Sterilization—This is really our maj o r term
,
for it is larger

than all the rest in that it sign ifies the absolute destruction of

all forms of bacteria.

Techn ic .
—This is a word which w e use a great deal and

which often seems to be regarded as the name of something very

formidable. It is the name of something very important as it

is applied in the operating room
,
but as is so often the case,

this very important thing is
,
in ac tual ity

,
a very simple one .

Techn ic is n othing more nor less than the way of doing a thing
,

and in the operating room it is merely the way in which we

make and keep things sterile. Even in this sense
,
however

,

there is a danger of its becoming something of a bugbear and

of its developing into a hindrance rather than the help it is

designed to be and always should be . S implicity is the k ey
note o f good techn ic

,
as it is the keynote of all good human

endeavor, and the less complex w e make it the fewer will be our

p oints of contact with those things which have the power to

make it fail .

In the op erating room,
then

,
w e have all the terms we have

just defined as startling watchwords
,
but the greatest of them

are sep tic , or infec ted, and sterilization ; for w e must treat

everything that is to come into contact with a wound
,
e ither di

rec tly or the most remotely indirectly, as though it were septic

or infected and must sterilize it before it is used ; and , of course,
it goes without saying that we must keep it so . Words and

their defin itions are importan t , but they will n o t keep a wound

free from infection un less they are put into practice with an

intelligence and a conscience
,
and with a sk ill that can be ac

quired only by diligent application .

Much will have been learned in the classroom and on the

wards ab out sterilization ,
antisepsis, asepsis

,
and all the rest

,

and the nurse will know in a general way how to sterilize many

things and how to keep them sterile ; but in the operating ro om

she will find a rigidity and a minuteness of technic which at

first will seem to have no relation to what She has previously
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prac tic ed . On the wards she had to deal on ly with wounds

which were partially healed and which were n o t
,
therefore

,
SO

susc eptible to infec tion as fresh ones
,
and for this reason she

was permitted many practices which would be very dangerous

in the Operating room where the wound is fresh and in its most

infec tible state. Also, in the wards the supplies which she

handled were used only on the surface of a wound or within

an infec ted one which is very largely protected from new in

fec tion by its own exc retion s
,
while in the operating room she

deals with the things that are to come into closest contact with

the entire area of a freshly made wound and even with the

blood stream itself . Her problem
,
therefore

,
is a much more

serious one, and her methods must be in accordance.

THE AGENTS

The subject of practical sterilization is a rather troublesome

one to master because of the fac t that the various articles

needed in surgery differ so widely in composition and there

fore in the amount and mean s of sterilization to which they

may be subjected without in jury. By long experience and

practice
,
however

,
during the period of time since Lister gave

the world the discovery o f aseptic surgery (see
“ Introduction

and one or more good metho ds have been evolved for

the sterilization of every substance with which w e have to deal,
and so our present task is simply to learn ,

artic le by article
,
the

special reco gn ized method which is adapted to each individual

case. The numerous and somewhat tedious methods may be

clarified to some degree for the studen t if she will learn ,
and

then remember , as she plods through the details of the follow

ing pages, that , after all
, each one may be c lassified under one

of tw o great c lasses, and that whatever particular process she

is carrying out is simply an adaptation of one of these two

maj or methods
,
and that the special variation is dictated by

some material peculiarity for which nature is responsible .

These two maj or classes of sterilizing agencies are : THERMAL

and CHEMICAL.

You will be taught one or two o ther c lasses by many authoriv



236 TEXTBOOK OF SURGICAL NURSING

ties . For instance
,
you will be given the class mechanical

,

and the example fo r it will be the clean sing of the hands, etc . ,

with soap
,
water

,
and brush ; but it is a fact that

,
in the last

analysis it is the so ap and water which constitute the steriliz

ing agency in the case
,
and as they are chemicals “ sc rubbing ”

may very con sistently be called a chemical sterilizing agent ,
with the brush thrown in . In fac t

,
if the brush is given too

much prominence in the process it c an d o more harm than good

by scratching the skin and making harbors fo r infec tion . You

will also see the term “ light ” used for another class
,
and in

your experience you may have seen wounds treated by exposure

to the sunl ight, and you kn ow that sun does kill some germs

easily, but this may be regarded as another case of chemical

action for there is considerable evidence for the belief that

it is the “
actin ic ” or chemical element in the rays of the sun

that does this work .

All of the sterilizing agents in common use, then , may be

classified under the two main heads which , for a l ittle more sim

plicity, may be subdivided as follows

THERMAL
1 . Mo ist Heat

a . B o iling water

b. S team

2 . D ry Heat

a . Ho t air

b . F lame

0 . Ac tual c autery

CHEMICAL—All so lutions o f chemicals which
p ower to kill germs.

I . THERMAL STERILI Z ATION

Of the two forms of thermal sterilization , the moist and the

dry,
the moist form is the more effec tive at a given temperature

and period of exposure
,
experiment showing that the very

hardy anthrax spores
,
for example

,
are killed by boiling water

(212
° F . ) in about 12 minutes

,
whereas dry air at a tempera

ture of 300 ° F . requires almost 3 hours . The moist form is,
therefore, more practical and it is fortunate that by far the
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of the steam pressure sterilizer so that we shall be able to

understand more c learly the explanatio n further on as to why

we use it .

There are many designs of steam sterilizers on the market

and no two o f them are exactly alike in detail o f struc ture
,
but

they are al ike in essential princ iples and if w e have a clear

idea of these general princ iples w e shall have n o serious diffi«

culty in learn ing to operate any particular type that we may

F IG. 49 .
—STEAM PRESSURE DRESS ING STERILI Z ER. The c onstruc t ion and

Operation o f th is steril izer are expla ined on page 239 .

encounter in prac tic e . It is a fac t that the average nurse is

greatly puzzled by these sterilizers when she first undertakes

to Operate them,
she is afraid o f them,

and when She do es finally

learn to control them she p erforms the duty in a rather per

func t ory way and takes little interest in her instrument beyond

knowing the serial order in which the valves are turned on and

o ff. Perhaps this common attitude among pupil nurses is due

to the fact that they are women and therefore n o t interested in

things mechan ic al , but whether or n o t that is the reason , the

attitude is a bad one and an unnecessary one because a few
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moments of study will make any one o f these sterilizers very

intelligible and even simple to any pupil and will prevent its

becoming the bugaboo it t o o often does .

In a few words
,
using Figure 4 9 as our guide

,
the secrets of

this instrument are these : The large cylindrical part is a

strong
,
hollow

,
steel shell which c ontain s water

,
and is called

the
“
jacket

”
; underneath this is the gas burner , steam pipe

or other heater which boils the water and converts it into

steam. This “ jacket ” is
,
o f course

,
steam-tight

, and as the

steam increases in quantity it n ecessarily becomes more and

more compressed and correspondingly hotter . The two clock

like dials on the top o f the cylinder in front are
“
steam

gauges,
” which indicate in pounds the pressure o f the steam ;

on e of these is connected with the jacket ” and the other w e

shall speak of presently. On the top of the cylinder at the

rear are several valves
,
one of these c onnec ts the jacket ” with

the interior of the sterilizer, the
“
chamber, into which we

put our supplies for sterilization . The do or to the “ chamber ”

is fitted with heavy bolts which enable us to fasten it so as to

make the “
chamber as steam-tight as the jacket . When

we have the desired amount of steam pressure in the jacket ”

we then open the valve w e have j ust mentioned and allow the

steam to enter the “ chamber ” where it permeates our supplies .

The water is still boiling and giving off steam to fill this new

space and in a few moments w e have the same pressure in the

‘

c hamber ” as in th e
“ jacket

,

”
as w e c an tell by the second

which is connected with the “ chamber .

”
The

jacket and chamber ” are n ow in direct commun ication

‘ steam gauge,
’

through the steam valve and w e leave them so till we have fin

ished our sterilization . The standard amoun t of steam pressure

which is used in these sterilizers is 15 pounds
,
and at this pres

sure the temperature o f the steam is about 25 0 ° Fahrenheit ,

or 38 ° F . higher than bo iling water . The sterilizer is fitted

with a safety valve
” which is regulated so as to open auto

matically when more than this amount of steam accumulates

and allow it to escape . The details as to time of sterilization
,
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et c .
,
will be given when w e describe

,
later on

,
the sterilization

of individual artic les .

This is the A
,
B

, C of sterilization by means of the steam

pressure sterilizer
,
but when you come to actually operate one

of the more complex sterilizers you will find a few more valves

and other attachments ; these, however, will be clearly explained

by the manufacturer who always supplies printed instruc tion s ,
and it is important that the nurse should have before her these

instruction s at all times until she tho roughly masters the

mechan ism of any sterilizer she may need to operate
,
for the

various designs differ in essential details .

A very important feature which will be encoun tered in all

the better ones is an arrangement for creating a
“
vacuum”

;

and this brings us to a subject which w e have n o t yet mentioned
,

namely
,
sterilization by steam pressure in a vacuum. Those

of you who have studied physics will know that a vacuum is a

space which has nothing in it
,
not even air

,
and when w e use

the term in connection with the sterilizer we simply mean the

“ chamber ” which has had the air sucked from it ; and the

vacuum valve ” which you will find on your sterilizer means

simply a valve which is so made that it may be turned t o allow

the steam in the jacket ” to suck all the air out of the “ cham

ber.

”
This creation of the vacuum is

,
o f course

,
done before

the steam is allowed to enter the “
chamber

,

”
and so w e are

then able to sterilize in a vacuum.

The nurse will now reasonably ask two question s : Why do

we sterilize in a vacuum?” and more insistently,
“Why, if boil

ing water is ho t enough to sterilize
,
do we need to heat steam

prac tically the same thing—to a so much higher degree?
” The

an swer to the first question is simply that
,
since by a law of

physic s no two substan ces can oc cupy atomically the same place

at the same time, therefore, speaking atomically, where there is

air there c an be no steam
,
and as air serves no useful purpose

we remove it so that the useful steam may have its place . The

answer to the second question is that we do not compress the

steam so much to raise its temperature as we do to make it

penetrate to the interior of the more or less compact parcels
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servic e . A thermometer is always an important attachment

for this steril izer
,
of course.

b. F lame—Some articles may be sterilized by passing them

through the flame of an alcohol lamp or a gas burner . Also
,
an

emergen cy mean s of sterilizing the inside of metal or other fire

proof basin s or dishes is t o p our a very small amount of alc ohol

(methyl alcoho l i s best ) into them,
light it with a match

,
and

allow it to burn out . This is a rather dangerous method
,
and

when it is practiced great care must be taken to use on ly enough

F IG. 5 0 .
—HOT AIR STERIL I Z ER.

alcohol to barely wet the surface of the article
,
for it burn s

slowly and with a high degree of heat ; pains must be taken n o t

to sp ill the alcohol anywhere in the neighborho od ; and the bot

tle must be removed to a safe distan ce before the match is

lighted .

0 . Ac tual Cautery
—The nurse will probably never be called

upon ac tually to use this instrumen t herself, as its chief appli

cation s are fo r the sterilization of the appendix stump after the

appendix has been removed
,
fo r the removal o f hemo rrhoids

,
or

for the cauterization of tumo rs
,
ulcers

,
et c . Its care and prepara

t ion for use
,
however

,
will be her duty and She should become

familiar with it .
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The actual cautery may be o f o ne o f these three varieties

(a ) A simple iron (Fig . 5 1 ) similar to the so ldering iro n used

by a plumber, and modification s o f this for special uses . These

F IG. 5 1 .
—THE MAYO SOLDERING IRON CAUTERY W ITH S pEc IAL GAS BURNER

FOR HEATING IT. The irons are made in severa l shapes and sizes.

may be heated in any flame
,
but a special burner shown in the

illustration accompan ies the particular type called the Mayo

cautery . The on ly attention these iron s will need to keep them

F IG. 5 2 .

—ELECTRI C CAUTERY.

in good conditio n is to sc our them after use with a hard sc ouring

powder (emery, for example ) or with a piec e o f fine sandpaper .

(b) The elec tric cautery (Fig . for which also there are
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points of a variety of sizes and designs. (0 ) The Po quelin

cautery (Fig . or one con structed on its gen eral prin ciples .

This is a complex in strument which requires careful handling
to keep it in working order ; and as it will usually be the nurse ’s

duty to hand it to the surgeon ready fo r application every nurse

should make sure that she understands it and that she c an prop

erly heat it . This cautery c on sists of a hollow platinum point

which is kept hot by the burn ing of benzine vapor pumped

through it from a small reservoir by mean s of a rubber bulb .

In practice this cautery is often very un satisfac tory because it

fails to become or remain hot ; but if the hollow platinum point

is n o t punc tured, and if its cavity is n o t obstructed by a dent
,

its failure is nearly always due t o the fact that the person

F IG. 5 3.
—THE PAQUELIN CAUTERY.

manipulating it does n o t quite understand how it musr be

treated . In the first place
,
the platinum points are very soft

and therefore easily ben t or dented , and they must always be

handled gen tly and protected from ac cident . But given a point

in good c ondition
,
practically all failures with this cautery are

due to the fact that the proper procedure has n o t been followed

in heating it . The benzine reservoir contains a Sponge
,
and in

filling it only enough ben zine should be put into it to saturate

the sponge , for it is on ly the vapo r that will serve our purpose,
and if there is more benzine than

'

the sponge will absorb the

fluid itself will be pumped into the '

po int and clo g it . A good

practice is to invert the tank after filling it to allow the excess

to escape. The next
,
and perhaps the most imp o rtant prec au

tion to be taken is that the platinum point must be heated red

hot (in a gas or alcohol flame ) befo re the benzine vapo r is
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o f general application in modern surgery : Bichloride of mer‘

c urt , iodine, alc oho l, carbo lic acid, D akin
’
s so lution, fo rmalin,

lyso l, ether.

PRACTICAL METHODS

(F or Initial Preparation of Supplies see Chap ter XIV )

One of the first principles to be learned by the Operating room

beginner is to reduc e the handling of sterile supplies to the very

lowest p oint . The methods we shall give you in the fo llowing

pages w e believe to be perfectly safe and if you fo llow them

con sc ientiously we believe your supplies will be sterile, but w e

must always remember that the human element in all our ac ts

perpetuates the po ssibility of mistakes and
,
therefore

,
every time

one avoids handling a sterile thing one escapes a possib ility of

c ontaminating it . This applies particularly after the thing is

sterile
,
of course

,
but one must begin the application of the prin

ciples with the packing of the supplies for steril ization because
the w ay in which this is done will determine to no small degree

the amount of necessary subsequent handling . The element of

time saving also enters here
,
for

,
on the whole

,
the more quickly,

or
,
rather

, the mo re directly a sterile thing reaches the wound

from the sterilizer the more certain on e c an be of its asepsis ;
and so

,
while we are aiming to avoid frequency of handling w e

must also aim to reduce as much as possible the duration of each

particular ac t of handling . We shall try
,
then

,
to pack our

supplies in the mo st conven ien t and accessible fo rm possible ;
and as we take up each typ e of supplies we shall carry it through

its particular proc ess of steril ization .

There are certain supplies
,
such as basins, irrigators, etc . ,

which will be awkward to store sterilly ; and there are others
,

the instruments for example
,
for which there is no suitable

method by which they may be thus stored and at the same time

kept in go od condition . In such c ases sterilization ,
by bo il ing

chiefly, immediately before use will have to be the prac tice .

Gauze and Muslin Supplies—We shall presume first that

you are equipped with the drums for these supplies and that

you are packing for a session of two or more operation s . In

this case you will do best to use a set of four drums, and to
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devote one entirely to each o f the fo llowing groups : (1 ) Gauze

sponges, all wound dressings, and a few towels; (2 ) D raping

sheets and towels; (3 ) Gowns, o r apro ns and gauntlets; (4 )
Abdominal pads and towels (the ho t towel drum ) . Such things

as packing, the lithotomy towel and sto ckings , sterile bandages,
c otton

,
et c .

,
which are only oc c asionally used , are best packed

in individual muslin-covered parc els . Or
,
fo r the packing, a

conven ient plan is to pack it in long glass tubes which are well

plugged with cotton and wrapped in a muslin co ver . One doc

tor ’s suit or gown
,
a cap , and a mask are best packed to gether

in a parcel fo r each individual ac c ording to size ; likewise, there

should be a similar set o f cap ,
gown

,
and mask for each nurse,

as these artic les will be needed in the dressing room ,
and but

on ce for a session . When the gauntlets are used a supply o f

rubber bands or safety p ins fo r holding them in plac e should

be packed with them.

If drums are not used about the on ly substitute will be the

muslin-c o vered parc els, and when preparation is made for sev

eral o peration s to be done at one time the general plan given

above for the drums will work well . However
,
with the muslin

c overed parc els there will always be more handling required in

Open ing and disposing the con tents upon tables
,
and fo r this

reason it may be better to combine them into fewer individual

parcels . How this is done must be left to the ingenuity o f the

nurse who will be guided by her equipmen t and the nature of her

work ; but she must always keep in mind her goal of simplicity

and min imum amoun t o f handling and exposure.

In small operating ro oms
,
where on ly one operation need be

prepared for , one drum or one parc el may be used for all these

supplies exc ept . of c ourse
, the individual wearing apparel ,

which should be arranged as in the other cases .

All o f these supplies are sterilized in the steam pressure

sterilizer, and they should be exposed to the steam at 15 pounds

pressure (25 0
° F . ) for 4 5 minutes, and to the drying process

for from 20 to 30 minutes or more
,
acc ording to the load .

Rubber Glo ves—The glo ves should
,
first o f all

,
be most

carefully tested to el iminate those with the slightest perfo ration

(see page They are then p owdered well and even ly o n
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bo th sides with talcum powder ; the cuff turned up over the out

side for about 2 inches ; and placed in the muslin c overs, if these

have been provided , and o therwise folded in a towel . If the

towel is used it Should be so fo lded about the gloves that a layer

of it comes between them for this will aid in permitting the

steam to reach all parts . It is best techn ic to pro vide a separate

glove cover or towel for each pair of gloves ; and with each pair

should be included a small packet of talcum powder, as the

hands will always need to be well powdered before attempting

to put on the gloves . This powder is best wrapped loosely in a

piece of thin paper .

These parcels of one pair each are then packed together in a

drum or muslin cover
,
enough pairs being provided fo r accidents

such as tearing or unst erilizing . A few towels should be

included in this parcel for use in drying the hands .

It is a good prac tice
,
before sterilizing new gloves for the

first time
,
to scrub them well and boil them for a few minutes,

as some brands will come out of the first sterilization covered

with a more or less gummy substanc e . The scrubbing and boil

ing will prevent this , and in any case it is advisable to be sure

that anything one sterilizes has had the c leanest start possible.

Gloves are sterilized in the steam sterilizer at 15 p ounds pres

sure
,
and they c an never be subj ected to the steam for more than

20 minutes without greatly in j uring them. If they are not

packed too tightly 10 minutes will be enough . D rying should

be accomplished in side o f 20 minutes also
,
and if loosely packed

10 or 15 minutes will suffice . Rubber does n o t withstand high

temperatures well
,
and if damaged in sterilization gloves are

easily torn and may then be as much of a menace as when

imperfec tly sterilized ; for it must be remembered that the hands

are never con sidered absolutely sterile . This is the
“
dry

method ” of glove sterilization

Some surgeon s will prefer wet-sterilized gloves, and in

that case the gloves are bo iled for 10 minutes and then stored

in a basin of some antiseptic solution from which they are used

directly. The particular so lution used will be a matter of indi

vidual preferen ce but will probably be either a 1 -1000 solution

of bichloride of mercury
,
1-60 carbolic acid, or lysol or
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fashion o f a cigarette. It is the better practice not to make up

this drain t ill immediately before use as the length and thick

ness will need to be adjusted to each individual wound ; and as

any of the gauze you have for other purposes will do fo r thi

one you will simply need to have the rubber dam in readiness

in a variety o f sizes varying from 3 or 4 to 6 or 8 inches square .

The pieces should be well washed in soap and warm water, and

then sterilized by boiling in plain water for 10 minutes . This

rubber will be in better condition for use if boiled freshly at

the time
,
but when it is used frequently it is a good practice to

boil a supply in advance and store it in a w ell~ c o vered glass jar

in a 1-60 c arbolic solution . This solution soften s the rubber in

time
,
so no more should be prepared than will be used within a

week or two .

Rubber Tissue .
—This sho uld be cut in sizes s imilar to those

o f the rubber dam,
and it too should be washed in soap and

water
,
but as hot water dissolves it c are must be taken to use

c o o l water . The only method which can be used for sterilization

o f rubber tissue is the chemical one and the best solution i s

bichloride 1-1000 . Naturally
,
you will feel that by this method

you may n o t be able to sterilize the t issue beneath the surface

since it is made of rubber and is therefore impervious to any

solution
,
but when you soak it over n ight

,
or for 12 hours

,
you

may feel that your germicidal solution has reached any part o f

it that any o f the wound fluids will be able to do and that , there

fore
,
it is fit for aseptic surgical use. Necessarily this tissue

must be prepared in advan ce
,
and after it has been subj ected

to the 1-1000 solution o f bichloride for 12 hours it should be

stored in a glass jar in a 1-5 000 solution o f bichloride . D o not

use a stronger so lution than the 15 000 for storage because the

tissue is used direc tly from this solution and a stronger one

will be irritating to some wounds . Also
,
do n o t use a carbolic

ac id solution
,
because rubber tissue deteriorates rapidly in it .

Rubber Tub ing—Whether or n o t you pro vide a sterile sup

ply o f rubber tubing will depend upon how much demand you

have for it . Some surgeon s use it considerably for drainage,
and in that case it is well to have a sterile supply prepared in

advance . Tubes of a variety of diameters will be n eeded , and a
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serviceable length for each p iece will be about 12 o r 14 inches .

After being well washed this rubber may be prepared for use

in one of several ways : It may simply be boiled fo r 10 minutes

and then stored in a jar of 1 -60 c arbolic solution ; or, after

washing it may be boiled
,
dried

,
powdered

,
and sterilized in

muslin c overs or long glass tubes in the steam sterilizer. The

reason for boiling this tubing before steam sterilization is the

same as that given above for rubber gloves
,
namely

,
to remove

the surface fin ish which the manufacturer has put up on it and

which becomes soft and somewhat sticky under the steam. The

powder serves the same purpose as in the c ase of the gloves
,

namely, to absorb the small amount of this gum which oozes

to the surface during a sterilization—before use this powder

must be rin sed of in sterile water . Perhaps the most practical

plan for storing this tubing is in the long glass tubes which are

sold as
“ catheter ” tubes . One p iece in a tube will be best , and

a gauze-covered absorbent cotton stopper fastened well down

over the mouth o f the tube will be necessary so as freely to

admit the steam to the interior .

Rubber Aprons .
—These are best sterilized as advised for the

rubber gloves, that is , they are well powdered, wrapped in a

muslin cover and sterilized in the steam sterilizer as directed

for the gloves .

Syringes—Many syringes are boilable and boiling is the best

method where permissible, but there are so many types of

syringe that one must make sure o f the construc tion o f each one

before attempting to sterilize it because the wrong method will

quickly put this del icate in strument out of order . An all-metal

one which has perhaps a leather or rubber plunger or packing ,

a hard rubber one or one with hard rubber moun tings, and

some of the c ombination glass and metal ones canno t be b o iled

and must be sterilized by soaking in some solution . A 1-20

carbolic acid solution is perhaps a good all-round on e for such

syringes , as bichloride will rust the metal parts and alc ohol

will in jure the rubber and leather parts . A plan which may
be applied to the all-glass one

,
where it will be an advantage

to have it ready-steril ized
,
is to put it (with the p lunger sepa

rated ) into a cotton -plugged glass tube and sterilize it in the
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steam sterilizer . A piec e of cotton will be needed in the bottom

o f this tube to avoid breakage .

Thermometers—The chemic al method will always be neces

sary fo r the sterilization o f thermometers and any so lution will

answer, tho ugh bichloride should be first choic e .

Needles—As any mo ist method o f sterilization will soon

rust syringe needles interio rly a good plan is to put eac h one

into a small glass tube plugged with cotton and sterilize in the

dry air sterilizer for 1 ho ur at 300
° F . The temper ” is of

course somewhat altered by this proc ess but it is n o t enough

to be seriously n oticed
,
and the needles will always be free from

rust and will last much longer .

The suture needles may be boiled with the instruments, for

although they come under the c lassific ation of “ cutting ” instru

ments
,
which we shall tell you a few paragraphs hence should

not be boiled
,
the harm done to them is so little as to be negligi

ble . In some large in stitution s where many varieties are needed

during a session
,
it is the prac tic e to arrange a complete set in

a muslin or folded towel c ase (Fig . 5 4 ) and sterilize them in a

c lo th c o ver in the ho t air sterilizer for 1 hour at 300
° F . This

high temperature and the subsequent slow cooling somewhat

soften them
,
however

,
but the en tire avo idance o f rust and the

conven ience compen sate for this slight objection .

Tourniquet and Esmarch Bandage—B oil 15 m inutes in nor
mal salt s olution .

Vaseline , Oliv e Oil, Glyc erine—These may all be sterilized

in the steam sterilizer if care is taken to put them into c ontainers

that will withstand the temperature . Or, a method of second

choice is to boil them in a water bath .

Novo cain—This will withstand a moderate amount of boil

ing in a water bath .

Instruments—All in strumen ts except the cutting ones ,
such as kn ives

,
are sterilized by boiling in the 1% washing soda

solution for not less than 10 minutes . The sharp -edged ones are

somewhat dulled by the boiling and will therefore need to be

sterilized chemically . Alc ohol is much used for this purpose , but

the objection to it is that the instruments must remain in it an

hour or two
,
and in that time the water which all alcohol contain s
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rusts them more o r less . Another method frequently practic ed is

t o soak these instruments in pure carbolic acid for 5 minutes
,

rinse o ff the carbo lic in alcohol
,
and then dry them. Rust is

avoided in this way, and when the instruments are free from

in tricate j oints or crevic es from which the c arbolic might chance

not to be removed thoro ughly by the alc oho l , there is n o object ion

to this method . Carbolic solution ,
12 0

,
is often used also

,
but it

is a slow germic ide and involves the complication o f rust . In

any of the solut ion s, however, the disadvantage of rust may be

greatly reduc ed by the addition of a few grains o f borax.

The ho t air method is sometimes used for the sterilization of

in struments
,
and fo r the heavier and plainer ones there seems

to be n o harmful result
,
but the practice will play havoc with

the del icately construc ted and the cutting on es, as the high

degree of temperature necessary and the subsequent cooling

alter the “ temper ” of them and thereby their adjustment .

Suture Material .—In most cases the suture material will be

purchased ready-prepared
,
but as the nurse may wish to know

the various processes for her own satisfaction
,
and as she may

sometimes be called upon to sterilize the various materials her

self, we shall give here a few of the more frequently employed

methods .

When the nurse undertakes the sterilization of suture mate

rial she must remember that she is dealing with the most serious

piec e of sterilization which she will ever be called upon to do

because the sutures
,
espec ially the catgut ones, are imbedded in

tissues which have been more or less in jured by the operation

and thereby made more susceptible to infection and they will

hold there in this very good culture medium any germs which

may have escaped destruc tion
,
and thus bring about the most

serious kind of infection . Catgut is difficult to sterilize by any

process bec ause it is very easily ruined by even slight departure

from the tried and true methods which have been established by

very exact experimentation
, a few degrees more of heat

,
for

in stance, making it so brittle that it will c rack in the process of

tying or tear under any slight strain ; so , before attempting the

sterilization o f catgut the nurse must make sure that she under
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stands and can control her sterilizer and all the other apparatus,
and that she has an intelligent knowledge o f the formula she

is using
,
of the ends at which she is aiming in each step

,
and o f

the final result She must get . A very important p o int which

She must settle before each sterilization is that she is using a

thermometer which is absolutely ac curate
,
bec ause faulty and

inaccurate thermometers are respon sible for more failures than

any other defect of the process . The person who does this

work must give her undivided attention to it throughout the

process or she will n o t escape at least one, or more, o f the many
pitfalls which lie in her pathway

Plain Catgut

The raw catgut is manufac tured in seven and sometimes n ine

weights and is usually so ld in bundles of t en strands, each strand

being 10 feet in length . There are many ways advised for

arranging it before sterilization

and most of them are c on

v enient and techn ically good,

but the one which will apply to

all methods is that of cutting it

into the proper size for use,

which will mean about 30

inches for the suture and 15

inches for the ligature
,
the

strand of 10 feet thus making 4

sutures or 8 ligatures . These

should then be rolled around F IG. 5 5 .

—METHOD o r ROLLING

the fingers into eons of about
a n

“)

inches in diameter
, the end Z ATION AND IN D ISPENS ING AT THE

OPERATING TABLE . The ends should
of the strand bemg wrapped be c oiled about t he ro l l on ly o nc e

around the fin ished coil to pre 353522
1

51?
turns W111 Per

”

ven t its unrolling (Fig .

The most economical way is to roll each suture or ligature sep

arately, but of course any number which is found conven ien t

may be combined into one coil . This plan invo lves so mu ch less

handling after st erilization than those in which it is necessary
to cut the desired p iece from a large reel , and this is perhaps the
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best reason one can advan ce in favor of any method of sterilize

tion .

There is an almost unc ountable number of formulae for the

preparation of catgut , and it does no t seem t o matter much which

one is used fo r they all arrive at the same destination
,
namely,

sterile catgut . There is a little difference
,
however, in some

cases in the texture of the suture , the iodine metho ds
,
for

instance
,
having a tendency to make it a little less flexible

,
but

aside from this there seems to be n o reason except individual

taste for preferring any one of the following to any other one

o f them.

LEE METHOD (MODIFIED )

1 . Line metal or glass beakers loosely with heavy filter

paper, so as to insulate the catgut from the walls of the beaker

which gets hotter during the process than the contents and will

burn the catgut at any point of contact .

2 . Throw coils of catgut into beaker loosely.

3. Place in ho t air sterilizer .

4 . Raise the temp erature of the oven slowly to 212° F . and

keep it there for
‘

4 0 minutes . This is to dry out the catgut
,
and

it should therefore be done on a dry day and in a room free

from abnormal moisture.

5 . Immediately at the end of the 4 0 minutes barely cover

the catgut with liquid albolene which has been heated to about

120 ° F .

6 . Raise the temperature of the sterilizer slowly and gradu

ally to 300 ° F . and keep it at exactly this temperature for 30

minutes .

7 . Leave the beakers in the sterilizer to cool slowly

8 . After 24 hours heat the sterilizer slowly again to 300 ° F .

and keep it there for one hour.

9 . Allow to cool as before .

10 . When cold dra in Off the albolene and store the catgut in

sterile jars in a alcoholic solution of io dine.

11 . The c atgut will be ready for use in 24 hours .

It will be better not to cover the beakers during the process,
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2 . Cover the jar tightly and let it stand for 8 days .

3 . After the eight days the catgut may either be left in the

above solution or stored in alcoho l .

4 . Rinse the catgut in sterile water before use.

BURMEISTER METHOD—Soak the catgut fo r one week in this

solution

Chloroform

Metallic iodine

BOEOKMANN METHOD .

1 . Soak catgut in ether for 1 week .

2 Wrap in paraffine paper and seal in a paper envelope.

3 . Sterilize in dry air sterilizer at 300
° F . for 3 hours.

4 Repeat sterilization after 24 hours .

NEW YORK HOSPITAL METHOD .

1 . Soak in benzine 24 hours.

2 . Allow ben zine t o dry Off .

3 . B oil in alcohol for from 1 to hours
,
according to the

weight o f the catgut .

4 . Leave catgut in the alc ohol .

5 . After 24 hours boil again for hour.

6. Store in alcohol .

Great care must be taken when boiling alc ohol to do it always

in a double boiler or sand bath , as alcohol is easily ign ited ,
especially when an open flame is used .

Chromic Catgut

As stated above, chromic catgut is plain catgut which has

been hardened in a solution of chromic acid to make it resist

absorption in the tissues longer .

The chromicizing must be d one before the c a tgut is sterilized

and before the long strands are cut . The reasons for this will

be found in the following facts : (a ) The chromic ac id is made

up with water which renders the catgut spongy and which must

be dried out of it before anything further c an be done ; (b ) In
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the proc ess o f drying there is a certain amount of Shrinkage

which takes place very uneven ly unless the strands are kept

stretched during the pro c ess ; (c ) Consequently, the strands

must be stretched out at full length ac ro ss a large frame or

between two wall pegs
,
and securely fastened at bo th ends under

moderate ten sion for drying ; (d ) It is easier and simpler to

handle the long strands than the sho rt ones for this part of the

process .

Therefore, to chromicize the catgut we lay the ro lls as they

come from the facto ry in a dish which will allow them to lie

loosely on the bottom without cramping
,
and then pour over

them a 1-2000 chromic ac id solution
,
and leave them undisturbed

in this solution fo r 24 hours . At the end o f this time w e remove

one strand at a t ime and stretch it carefully and at an even and

quite moderate ten sion across the frame or between the pegs
,

fasten ing both ends securely because there is con siderable

shrinkage in drying and therefore a strong pull on the ends .

The strands may be separated without difficulty if the precaution

is taken befo re putting them to soak to examine the roll
,
as one

would a skein o f yarn
,
to see in which direc tion it may be

unwound
,
and then to place it in the jar accordingly. It is

left on the frame until “ bone-dry
”
and is then sterilized like the

plain c atgut .

Kangaro o Tendon

This is prepared like the catgut .

Ho rsehair

This must be thoroughly c leansed in soap and water
,
and it

should be allowed to soak in this for a few hours in o rder to be

sure that it is perfectly clean . It is then rolled into coils like

the catgut , sterilized by boiling in c lear water
,
and is then best

stored in a 1 -60 so lution o f carbolic ac id . B ecause o f the Spec ial

danger o f tetanus and anthrax spores in the case o f horsehair ,
sterilization o f fresh supplies must be very tho rough , an hour

o r more being required for safety. The horsehair will withstand
this amount of exposure to bo iling and w e therefore have n o

excuse for giving it less. Alcohol is sometimes used instead of
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carbolic for storage but this is likely to make it too stiff and

somewhat brittle.

Silk and Linen Thread

These must be wound on small reels
,
preferably glass ones

,

and it will be more practical for future use t o leave them in one

long piece rather than to cut them into suture lengths . I f they
are white and it is desired to dye them black any standard fast

dye may be used if the nurse first familiarizes herself with
‘

the

correct process for doing this .

S ilk and linen thread are sterilized by boiling in plain water

and Should not be subj ected t o the proc ess for more than 30

minutes
, as they deteriorate somewhat in boiling water .

Sometimes the s ilk thread may be impregnated with paraffine

or with liquid albo lene . When paraffine is used it Should either

be first melted and the silk then boiled in it , or a jar contain ing

the silk and enough of the paraffine to cover it when melted may
be placed in the autoclave and sterilized like the gauze dressings .

When boiling paraflin e over a flame or a stove it must be closely

watched as it will burn if allowed to become too ho t . Albolene,

also , may either be boiled or sterilized in the autoclave, and it

will need the same care as the paraffine when boiled on a stove

or Open flame.

Silkworm Gut

The raw silkworm gut will usually be supplied by the market

in bundles of 100 strands each about 14 or 15 inches long . These

may be wound in coils of one or more strands each like the cat

gut . I t is usually sold in the natural color, white, and if it is

preferred black it may be dyed as suggested for the silk and

linen . This is best done after it has been rolled into the coils .

It is then sterilized by boiling in clear water, and un like the

silk and l inen
,
it does not deteriorate in boiling

,
so a generous

amount of time may be given it . It should then be stored in

a 1-60 carbolic ac id solution . Alcohol should not be used for

this storage, as silkworm gut has a tendency on its own acc ount

to be brittle and alcohol will encourage this tendency too much .
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probab ility of their being cracked by being kno cked about in

vigorously-boiling water
,
which is probably about the on ly cause

of the explo sion .

A perfectly safe way to sterilize these tubes is, of course, the

chemical one. It does
‘

n o t matter much which particular c hem

ical is selected as long as perfect sterilization is secured :



CHAPTER XVI

THE OPERATING ROOM IN ACTION

PREPARATION OF THE ROOM FOR THE OPERATION

YOU now know in a general way how to provide what you are

likely to need for the average operation ,
and we c an proceed to

the detailed preparat ion of a room.

First of all
,
absolute c leanliness of the room in every respect

must be attended to . D oors and windows must be so adjusted as

to prevent draughts and the entrance of dust, and the tempera

ture regulated at about 75 ° or 76° F .

The glass and o ther artic les which must be sterilized chem

ically are
“ put to soak ” (the bichloride tub which we advised

above will serve well here ) the various Odds and ends and the

parc els of sterile supp lies whic h will be n eeded for the particu

lar case are placed in conven ient readiness ; boilers are filled

with the articles which belong in them and are started boiling ;

and you then proceed to the sterilization o f your hands .

This
,
of course

,
you will do in the dressing room . First

,
you

will put on your c ap and mask, as you canno t do it safely after

your hands are sterile, and n o one else c an do it satisfactorily

for you . Next
,
you scrub your hands and arms by mean s of a

brush
,
green soap

,
and warm runn ing water

,
scrubbing from

the elbows downward and continuing the process carefully and

painstakingly for at least 5 minutes, taking spec ial care to clean

thoroughly about the nails with the nail cleaner . The brush and

nail file you have previously boiled and brought to the dressing

room in a small sterile basin of alc ohol, a 1-60 carbolic solution ,

or any other suitable solution . The sc rubbing completed , you

will c ontinue the sterilization of your hands by some such method

as these : (a ) Rinse Off the soap thoroughly, allowing the water

to run from the hands toward the elbows rather than in the Oppo

site direct ion so as to avoid the possibility of rinsing contamina

263
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tion from the unwashed upper arm downward over the hands ;
rinse in alc ohol ; and then immerse the arms and hands in a

1-1000 so lution of bichloride fo r 3minutes . When bichloride is
used the greatest care must always be taken to have absolutely

all the soap removed as bichlo ride c annot penetrate it and there

fore will never reach the skin . (b ) After rinsing put a small

quantity of chloride of lime and the same amount of powdered

washing soda into the palm of your hand
,
make a lather of this

with a little water and rub the arms and hands with it for a

minute or two ; then rinse this Off in a basin of sterile water and

immerse the arms and hands in the bichloride for 3 minutes .

There are many other metho ds which you may learn from time

t o time, but these two are as thoroughgoing and as c onven ient

as any.

You n ow put on the sterile g own ,
having some un steril e person

fasten it for you
,
and you are ready to go into the Operating

room.

All o f the tables which are t o be used for sterile supplies have

been “
dusted

” with a towel wrung out of bichloride solution .

If you have an un sterile assistan t she may do this fo r you, or

you may have done it previously yourself. The practice of doing

this after the sterile gown has been put on i s not techn ically
good as there are too many chances of its being un sterilized in

the process.

Your next step is to drape the tables with the sterile towels,
and to put up on them the sterile supplies which you have boiled

or otherwise sterilized . In draping tables it is a good prac tice

to cover them first with towels wrung out of the bichloride solu

tion
,
as the w et towels stay in place better than the dry on es,

and more than one layer of cover should always be used on a

sterile table because there may Often be unno tic ed ho les in the

towels . The supplies should, of c o urse, be kept well covered with

towels or a suitable sheet .

There are innumerable details in c onnec tion with the arrange

ment of the various supplies such as suture material
,
instru

ments
,
etc .

,
but a large volume would be required t o record them

all
,
and then it would be impossible to provide for all the varia2

t ions that
'

will be dictated from time t o t ime by the arrangement
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iodine, sometimes preceding the iodine with a sponging with

ether . As a rule the shaving will have to be done befo re the

patient comes to the Operating room,
and this is the better

techn ic . The point that all parts which are to be painted with

iodine should be perfectly dry must no t be overlooked , because

it is a fact that the iodine does n o t penetrate as deeply into skin

that has been recently w et as it does into the normally dry skin ,

and furthermore
,
it is bel ieved that the presenc e of an abnormal

amount of water in the skin renders it more susceptible to the

somewhat irritating power of the iodine . This mean s that all

operating room shaving will be done dry, bec ause it is perhaps

no t overcautious t o make the rule that the lather should n ot b e

used within the 12 hours preceding the iodine application .

Some parts of the body, the face for instan ce , as a rule are

no t subjec ted to the iodine, but instead are sc rubbed with green

soap and rin sed with alcohol and perhaps also with bichloride .

For children, o ld people, or others whose skin might be too much

irritated by the full-strength tin c ture of iodine, it is diluted to

half strength
,
and sometimes less

,
by the addition of alcohol .

A simple way to apply the iodine is by means of a small gauze

sponge held in a pair of forceps
,
preferably sp onge forceps

,
but

care must always be taken no t to use so much iodine that it will

trickle down under the patient ’s body or into the axilla or any

other part where it may be confined in the presence of moisture

and cause troublesome burns . Sometimes the iodine will be

sponged off with alcoho l immediately after it has thoroughly

dried .

OPERATIVE POSITIONS AND DRAPING

I t is something of an art to arrange the patien t in a go od and

stable position and to place the sterile draping so that it will

be un obtrusive and at the same time serviceable and durable .

Anyone c an lay towels and sheets around an operative field
,
but

it takes study and ingenuity to do it well . Likewise
,
there are

many points about the various position s of the patient, which ,
to be appreciated

,
must be studied and prac ticed carefully.

We shall now take up the representative operative position s

and the sterile drap ing suitable for them. When n o t defin itely
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mentioned it will
,
of course

,
be understood that the operative

field has been sterilized immediately after the position has been

arranged and before the sterile draping is adjusted .

Also
,
as it will be monotonous to mention it each time, w e Shall

here lay down the rule that a rubber sheet will be thrown over

the patient, table, sandbag, etc .
,
in any plac e where there is

likely to be much drainage from the Operative field .

D orsal Po sition—This is the most frequently employed po
sition (Fig . and it will be used for most operations upon the

intestines, stomach, pancreas, spleen, and bladder. In some

F IG. 5 7.

—DORSAL POS ITION . The pillows under the b ack and th ighs are

fo r the greater c omfo rt o f the patien t and f o r the relaxation o f the ah
dominal musc les.

c ases the patient is simply plac ed flat upon the back
,
but in

o thers there will be a small p illow under the “ small ” of the

back and a larger one or a small sandbag under the thighs as

shown in the illustration . The pillow under the back will be

espec ially desirable for women
,
whose backs naturally curve

more than men
’s
,
and it will serve the purpo se of preventing

the severe backache which so frequently c omplicates c onv ales

c en ce from a long abdominal Operation
,
bec ause it keeps the

musc les o f the back in their natural p o sition and prevents the

abno rmal strain which would otherwise o ccur . The pillow under

the knees causes relaxation of the abdominal musc les which

results in much less strain upon them and thus enables the sur
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geon to retract them out of his way more easily and with less

in jury to them when doing an abdominal Operation . The arms

may be arranged in various ways but these two will answer all

purposes for this p o sition : (a ) They may be fastened at the

patient ’s side by mean s of a folded towel (Fig . which is

passed across the table under the patient ’s back and an end

pinned abo ut each forearm
,
or an end turned over each arm and

then tucked under the patien t ’s b ody . (b ) They may be laid

against the c hest with the hands well outward o n the sho ulders

F IG. 5 8 .

—METHOD OF FASTENING THE ARMS AT THE PATIENT ’
S S IDE .

The to we l is passed under the patien t ’s bo dy c ro ssw ise o f the table, and the
end is c arried around the wrist and then tucked under the bo dy.

(Fig . the sleeve pinn ed to the shoulder o f the gown ,
and

the tail Of the gown tucked about them to hold them in place .

The arms are less obtrusive
,
as a rule

,
when lying at the patient

’

S

side
,
but there are many Operation s in which this prac tice is

techn ically quite unrefined
,
for instance

,
abdominal or other

trunk c ases in which pus
,
irrigating solution s

,
et c .

,
may run

down over the arms and hands thus plac ed .

The sterile draping for this position is relatively simple and

is done in one of two ways : (a ) The laparo tomy sheet described

on page 227 is laid over the patien t very c arefully (Fig .

two people being almost necessary for this ac t in order not to
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F IG. 61 .

—DRAPING FOR THE DORSAL POS ITION W ITH Two SHEETS AND

FOUR TOWELS . One sheet is la id ac ro ss the lower part o f the table and the
edge brought up t o the lower bo rder o f the Operat ive field

, and the o ther
over the c hest similarly. The tow els are then dispo sed over these as i l lus
trated, the c ro ssw ise towels lying o n top o f the lengthw ise ones fo r greater
security. One o f the towe l c lamps shown in Fig. 62 binds these towels and

the underlying sheets securely together at eac h c o rner o f the Operative field .

FIG. 62 .

—Two TYPES OE TOWEL CLAMPS , USED FOR HOLDING THE DRAP
ING SHEETS AND TOWELS TOGETHER. The sharp -po inted c lamp is usual ly
passed thro ugh the patien t

’
s skin as wel l as the draping.
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FIG. 63.
—TRENDELENBURG POS ITION. The p il lows under the patient ’s

back and thighs serve the same purpo se as in the do rsa l po sition (Fig.

The shoulder guard, shown mo re c learly in Fig. 64
,
keeps the patient from

Sli d ing.
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Operation where this sheet will be appro priate an assistant c an

always be found ; or, if carefully done there c an be n o obj ec tion

t o an un sterile person handling the end which is placed under

the patient ’s chin because this is un sterilized immediately in

any case . (b ) Tw o sheets and 4 towels may be arranged as in

Fig . 61 . It should be n o ticed that the towels which run length

wise o f the patient are put on first and the c ro sswise o nes laid

over them ,
because this is the much more secure way and it

brings the towel edges into position s where they will be less

F IG. 65 .

—GALL BLADDER POS ITION . Th is table has a c ro ssw ise rest which
may be screw ed up under the gal l bladde r region so as t o throw i t wel l
upward . I n lieu o f this a smal l sandbag w i l l serve the purpo se . S ee a lso
Fig . 66 .

l ikely to cause annoyance by catching upon in struments or by

being brushed out of plac e by the arms of the surgeon and assist

ants . The two c rosswise towels will keep the draping in place

much better if they are wet
,
but if the Operative field has been

painted with iodine there may be Objec tion s raised to the use

of w et towels here . A towel c lamp (Fig . 62 ) or some substitute
,

such as an ordinary artery c lamp
,
will be needed at each Of the

four corners of the field t o keep the draping in place .

Trendelenburg Position—F o r this p o s ition (Fig . the

patient is first placed in the do rsal position ,
the foot section of

the table is dropped , and the whole table t op is then inclined .
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the organ out from under the ribs . If your table is no t supplied

with the “ rest ” Shown in the illustration a pillow or small sand

F IG. 67.
—K IDNEY POS ITION . A

,
rear view show ing the dispo sal o f the

one arm and the e levation Of the patien t ’s wa ist l ine t o abo ut the leve l o f
t he h ips ; B ,

front view show ing where the o ther arm rests and how the
sandbags are best p lac ed f o r stabil izing the patien t in the proper po sit io n

,

wh ic h is sl igh tly f o rward o f the true lateral po si tio n .

bag will an swer the purpo se ; or, you may have a table which

c an be broken in the middle directly under the gall bladder

region (Fig . 66 ) which w ill ac c omplish the same purpose.
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The draping will be the same as for the do rsal position .

Kidney Position—The patien t is turn ed o n his s ide (Fig .

67 ) with the lower arm at his back , the other up toward his fac e ,

the uppermost knee and hip j o ints flexed so as to bring the knee

down upon the table in the c apacity of a brace to keep the body
from fall ing forward ,

the chest is braced an teriorly with a large

sandbag
,
and sometimes the pelvis also will need the support

anteriorly o f a heavy sandbag . The c ro sswise rest is now

screwed upward directly under the location of the kidney so

FIG. 68 .

—PRONE POS ITION . The patient l ies flat upon his face except
fo r o ne shoulder wh ich is e levated sl ightly upo n a smal l sandbag so as

t o turn his fac e away f rom the table suffi c
’
en t ly f o r the admin istratio n o f

the anesthetic . S ome tables may be bro ken at the head so as t o ac c ompl ish
th is purpo se w ithout the sandbag, o r

, the arrangement shown in Fig. 83

may be used .

as to throw the organ as well outward and upward as necessary

from under the ribs . Foresight should be used in seeing that

the patient is properly plac ed in relation to this rest before any

of the preceding adjustments are made so that the raising of it

will n o t disarrange the position . When properly arranged the

patient will inc line very slightly toward his fac e from the true

lateral p osition .

This is the most difficult p o sition to arrange and a great deal

o f prac tic e should be devoted t o it by the beginner .

The draping corresponds to that for the dorsal position .

Prone Po sit ion—The patien t lies flat upon the table with the

fac e downward and the arms above the head (Fig . Spe
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cial care o f the head must be taken in arranging this position ;
some tables will be so con struc ted that a sec tion at the head may
be lowered somewhat to allow the patient ’S head the required

FIG. 69 .

—LATERO-PRONE POS ITION . The patien t is inc l ined about half
way between the lateral and the pro ne po si tio ns, and t he sandbags under
the c hest and the h ips

, and his flexed knees
, stabilize him.

FIG. 7O.
—REVERSED TRENDELENBURG POS ITION .

room, but in place of this a small p illow or sandbag may
plac ed under one shoulder .

This p osition will be used fo r Operations up on the spine

o ther parts Of the back .

The d orsal draping may be adapted to this po sition .



https://www.forgottenbooks.com/join


278 TEXTBOOK OF SURGICAL NURSING

Latero -Pro ne Posit ion—This will be used for operations

upon the chest (Fig . The body is turned about half way
between the lateral and the prone position s , and the chest and

hips rest again st sandbags
,
the lower arm lying at the bark

and the other upward toward the face .

The do rsal draping is adaptable to this position .

Reversed Trendelenburg—In this pos ition the patien t

F IG. 73.

—DRAP ING W ITH A SHEET AND TOWELS IN THE LITHOTOMY POS I
TION . The blun t towel c lamp shown in Fig. 62 w i l l be needed t o keep the
sheet in plac e at eac h hee l and t o bind the sheet and towels together about
the stirrups.

placed upon the table face downward with the hip j oints di

rec tly over the l ine at which the foot section of the table breaks,
with the arms over the head . Sc rew the table upward as in

the Trendelenburg position
,
allowing the foo t to dro p at the

same t ime (Fig . The patien t will be so well balanced in

this position as a rule that the shoulder guards will n o t be

needed
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This position will be used for some operations upon the rec tum.

The principles of the d orsal draping will apply here .

S ims Position .
—This will be used oc casionally fo r examina

tions of the rec tum. There is n o essent ial differen c e in the ar

rangement o f the patient ’s body between this position and the

FIG. 74 .

—DRAP ING WITH THE L ITHOTOMY TOWEL AND STOCK INGS FOR

THE L ITHOTOMY POS ITION . A blun t towe l c lamp wil l be needed at e i ther
edge o f the towe l near the t op t o keep i t in place. I f th is towe l is wet
i t wil l stay in plac e better.

latero-prone one
,
except that the patient will lie on the left

side .

As the draping will rarely ever need to be sterile the way in

which it is done is n o t important
,
but Fig . 71 will show how it

may be done with one sheet .

Litho tomy Posit ion .
—For this position (Fig . 72 ) some kind

of leg supports will be needed . Metal ones called stirrups

(see illustration ) will doubtless be supplied with your table,
but if n o t

,
one o f the devices which w e describe in Chapter XXI

,
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page 4 12
,
under improvised position s for operations in the

home may be used . The stirrups are put into place, the fo o t

Of the table is dropped , the patient
’

s feet being held meantime
,

the patient is drawn down so that the buttocks proj ect slightly
over the end o f the table , and the legs are then fastened up

ward and backward so as to throw the knees well backward

toward the abdomen . Sometimes a sandbag may be plac ed

under the buttocks to adjust the position of the p elvic organ s,

F IG. 75 ,

—BREAST POS ITION . A smal l sandbag w il l b e necessary under
the shoulder

,
if the axil la is invo lved

,
t o throw the part away f rom the table .

No te the w ire arch
, the Ko c her guard

,
wh ic h extends ac ro ss the table in the

plane o f the patien t ’s Shoulders. A drap ing sheet thrown ac ro ss this iso
la tes the anesthetist from the Operative field . (S ee Fig.

or
,
for the same reason

,
the foo t of the table may be sl ightly

elevated as in the Trendelenburg position . A Kelly pad or a

rubber sheet must always be used over the end of the table . In

this position the arms will have to be arranged at the chest .

The l itho tomy position will be used for some gynec o logical,

genitourinary and rec tal operations.

The draping may be done with a sheet and towels (Fig .

or
,
better

,
with the l ithotomy stockings and towel (Fig . 74 )

described on page 231 .

Breast Po sition—F o r Operation s upon the breast the patien t

will lie upon her back . If the disease is malignant the axillary
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glands will be removed as well as the breast
,
and in this case the

arm on the affected side must be free . Usually a small p illow

or sandbag will be placed under the shoulder on this side to

throw the axilla well up from the table (Fig . The unin

vo lved arm may be placed either at the side o r on the chest .

For a simple breast Operation the d orsal draping will apply.

When the axilla is involved
,
however

,
the draping is mo re c om

plex and may be don e as follows : After the operat ive field has

been sterilized the patien t ’s head and shoulders are l ifted
,
a

F IG. 78 .
—DETACHABLE ARM BOARD SUPPLIED WITH THE TABLE.

rubber sheet is spread under the shoulders and over the side of

the table by an assistant , and a sterile sheet is then passed

under the shoulders so that the table is well c overed in the re

gion of the axilla the hand and fo rearm
,
which have been held

by an un sterile assistant , are then covered with sterile towels,
beginn ing at the hand -W ith one which is fo lded on ce c ross

wise
,
making a nearly square cover which is allowed to fall in

fo lds about the wrist , and continuing from the wrist to the Oper

ative field with towels fo lded lengthwise , bandage fashion (Fig .

Wet towels are better for this purpose as they stay in

place better . The general principles of the dorsal draping may
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then be applied ,
the arm and the axilla being

,
of course

,
a part

o f the Operative field (Fig .

There is an attachmen t supplied with the more complete

tables which will be very useful in the breast case—it is the
Ko cher guard, and it is simply a semicircular p iece o f soft

metal which is fitted vertically ac ross the table in about the

plane of the patient ’s chin (see Figs . 75
,
76 and and serves

the purpo se o f ho lding the upper sterile sheet well up between

the Operative field and the anesthetist . This is a very service

F IG. 79 .
—S IMPLE LONG

,
NARROW BOARD WHI CH MAY BE FITTED TO ANY
TABLE As AN ARM BOARD .

able attachment
,
and if n o t supplied with the table may be

very easily improv ised . There are other dev 1c es designed to

serve the same purpose but the Kocher guard is adaptable to

a greater variety o f p osition s as it is made Of soft metal and can

be bent into any desired shape (see adaptation o f it for n eck

cases in Fig . 85
,
page

Arm Po sitio n .
—Many hand and arm operatio n s can be done

with the part simply laid upon the patient ’s body,
but often a

small table will be n eeded
,
an arm board which is supplied with

some tables may be attached (Fig . or a simple long
,
narrow

board may be used as illustrated in Fig . 79 .

The laparotomy sheet will serve well in some cases for draping,
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the arm being simply slipped through the Open ing and un

sterile parts o f the arm wrapped with towels as described for

the breast case (Fig . o r two sheets may be arranged as for

the leg (see Fig . any un involved part o f the arm or hand

being wrapped with towels
,
as j ust described .

Leg Posit ions—A great variety o f po s itio n s will be em

ployed from time to time fo r operation s up on the various parts

of the feet and legs
,
depending upon whether the anterior or

the posterio r aspect or both must be accessible . The simple

F IG. 80 .
—USE OF STIRRUPS FOR OPERATIONS UPON THE LEG .

dorsal position with a sandbag under the heel will an swer for

the anterior aspect of the leg and for the foot except when the

heel is involved
,
in which case it may be necessary to turn the

patient either upon his side or his face, and in this latter posi

t ion
,
Of course

,
the posterior aspec ts of the legs are also ao

cessible .

An other plan which gives access to all parts o f the feet and

legs is to suspend them from the table stirrups which are used

fo r the l itho tomy position (Fig . This position applies

especially well in the case of Operation s for the removal of

numerous and scattered varicose veins .
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Extra towels may,
of course

,
be placed upon the sheet

underneath the parts if thought nec essary fo r safety .

When the feet are n o t inc luded in the Operative field they

must be well wrapped in towels after the fashion advised for

the hand (Fig . o r
,
a very conven ient plan is t o use a heavy

white c otton sock o r sto cking which can be securely clamped

at the edge the same as the towel . Any un involved part of

the leg should also be covered . When only one leg is involved

FIG. 83 .

—ARRANGEMENT OF PATIENT IN THE PRONE POS ITION ON A S PE

CIAL HEAD BEST FOR OPERATIONS UPON THE BACK OF THE HEAD OR NECK .

S ome suc h metho d is nec essary when i t is essential to the surgeo n that the
head be no t turned as i t would need t o be were i t lying upo n the table .

the only variation will be that the other will simply be covered

with the lower sheet .

When the stirrups are used they may be sterilized by boiling

if a sterilizer large enough for them is available
,
and otherwise

they may be wrapped in sterile towels .

Head Positio ns—In practically all head cases a small sand

bag will be needed under the head , because otherwise it will not

be stable . This will simply be so adjusted as to make the oper

ative field most accessible.

F or the face and mouth (ton sils, etc . ) and the front and t op
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of the skull the patient
’

s body will be in the dorsal position and

the head turned as n ecessary.

For Operat ion s upon the fac e the draping will be done as

follows : The patient ’s head and shoulders are held up and a

sheet with a w et towel laid upon it is passed underneath so

that the sheet will extend well up under the shoulders and the

towel will come into position direc tly under the head which is

F IG. 84 .
—FOLDED TOWEL CLAMPED ABOUT THE FACE TO PROTECT THE

OPERATIVE F IELD FROM THE I NHALER IN FACE
,
NECK

,
OR S KULL OPERATIONS .

now laid upon the towel . This w et towel is then wrapped and

clamped securely around the head and hair (Fig . a sheet

is thrown o ver the patien t ’s body and clamped about the neck

to the lower sheet .

In all operation s about the head it is advisable that the anes

thetist be supplied with a sterile ether mask
,
sterile gloves, and

a sterile cover for his ether can
,
un less

,
Of course

,
the vapor

metho d of admin istering the an esthetic is used
,
in which case

the unsterile apparatus may be carried out of the way by mean s

o f its rubber tubing .

F or the back of the head the position just described may an

swer
,
the simple prone position may be used ,

or the patient may
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have to be placed in the pron e position and some such device

as is shown in Fig . 83 added for the conven ien ce o f the anes

thetist . This last position
,
of course

,
involves the spec ial equip

ment o f the head rest
,
but a small table or some other article

o f furn iture may be adapted .

F or all head c ases the arms should be arranged at the pa

tien t
’
s side. This is a somewhat strained position fo r them when

the prone position is used but they will be too much in the way
over the head .

The draping for an op eration up on the skull when the patient

lies upon his back o r in the simple prone position will be done

thus : The usual sandbag and rubber sheet are first adjusted
,

the patient ’s head is held from the table and sterilized
,
a sterile

sheet is passed well under it
,
and the head may then be laid

upon this
,
after which the top Sheet is applied and a fo lded

towel clamped about the fac e as shown in Fig . 84 to isolate the

anesthetist . When the special head rest is used one sheet thrown

o ver the patient and c lamped about the neck and the folded

towel about the face will be about all the draping n ec essary

One or two metal fac e guards are made specially for sepa

rating the operative field and the inhaler in such cases
,
but

draping with them will be easy if one
'

Can do it as just de

scribed .

F or nose and throat operations done under lo c al an esthesia ,
with the patient sitting in a chair

,
a towel about the head and

one sheet thrown about the patient and clamped to gether at the

back o f the n eck will usually suffice .

Neck Po sit ions—The sandbag and the rubber sheet will al

ways be used as for the head cases
,
but the head will usually

be thrown further back
,
particularly when the operation is fo r

go iter ; and , of c o urse, well to one side for cervical gland cases .

As in all operation s about the head
,
the problem of iso lating

the anesthetist is an awkward one to so lve
,
but where the Ko cher

guard is available it may be so bent and draped as to make a

techn ically p erfect arrangement and a reasonably conven ient

one for all c oncerned (Fig . In this case, after the neck has

been sterilized a sterile sheet is passed under it and the shoul

ders ; another sheet is then thrown over the patient
’

s body and



https://www.forgottenbooks.com/join


290 TEXTBOOK OF SURGICAL NURSING

the edge passed about the neck and clamped at the back . A

third sheet is then thrown over the Kocher guard and c lamped

about the neck also . This latter clamp is best adjusted by an

unsterile person on the anesthetist ’s side o f the guard . There
are other designs o f guard which are very suitable for this pur

pose Of iso lating the anesthetist
,
but it is not necessary t o enu

merate them
,
for if one can adjust the

Kocher guard satisfacto rily the others

will n o t be puzzling .

When a guard is n o t used the pro

c edure should be in general as de

scribed for face c ases
,
in cluding care

ful isolat ion of the anesthetist .

When there is a separate anesthetiz

Ing room the preparation and draping

are best done there and the table rolled

in to the Operating room fully prepared

fo r the surgeon . It will thus be seen

that conven ien c e will require that the

sterile preparation and draping sup
Ew en DRES S ’

plies be stationed in the anesthetizing

room. With the drum system this

will be easy
,
but otherwise it will be necessary to have a sterilly

draped table for the purpose ; or, if conditions do n o t make this

possible or safe a small stand (Fig . which is easily carried

may be prepared for each individual case and carried into the

preparation room each time.

THE OPERATION

It will not be possible to do more than barely outline the

procedure of the nursing staff during an Operation ,
because

there are so many minor details which will differentiate almost

every operation from every other .

In general
,
however , espec ially where a number of opera

tion s are done in immediate suc cession ,
there should be a rec

ognized head nurse who will be respon sible for the general
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management Of the nurses ’ end o f the work
,
and for the dis

pensation o f the sterile supplies as n eeded . As the sterile sup

ply drums or tables must serve for all the c ases it is evident

that no person but an abso lutely sterile on e c an draw supplies

from them
,
and this makes it Obligato ry that one nurse

,
prefer

ably the head nurse
,
d o no thing but serve as the c o nnec ting link

between these supplies and tho se who use them. This mean s

that she never touches anything that has been in c ontac t with

any case, because, of course, n o matter how

operation may be it is n o t c on sidered clean in relation to any

o ther, and this nurse must serve as the guardian o f every pa

tient
’

s right to the benefit of every doubt . This may seem

like overdo ing the matter , and if every nurse on the staff were

highly experienced perhaps it would be
,
but it must be remem

bered that the Operating ro om
,
like the wards and every other

nursing departmen t of the hospital
,
is a train ing school

,
that

inexperien c e is rampant
,
and that

,
therefore

,
many sacrific es

must be made to the cause of educ ation,
and many otherwise un

necessary precaution s taken again st the dangers of inexperience .

We have already pointed out, but it needs repetition
,
that

handling of sterile supplies must be kep t at the abso lute mini

mum; and furthermore
,
n othing that c an be handled with fo r

ceps Should be touched with the gloves
,
for the very good reason

that an instrument c an be made sterile and kept so with much

greater certainty than a pair of gloves on the two hands of any
given

,
and very busy

,
human being .

The number of assistan t sterile nurses will be determined by

circumstances
,
but as a rule

,
in large institution s especially, one

or two others may be present to help about the wound in the

way o f holding retrac tors, et c . An un sterile nurse to do er

rands will be useful ; and this is lo gically the lesson with which

a beginner should be in itiated into the mysteries of the Operat

ing room in action .

One or more o rderlies will be necessary about an Operating

room to do the heavy lifting and other heavy work which nurses

cannot do . Other duties fo r orderlies will vary with local

conditions .

Managemen t between operations should be well thought out,

c lean a given
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and the ease and despatch with which the work of this period

is done will depend almost entirely upon the number of as

sistants. It may n o t be possible fo r the head nurse to remain

sterile at this time because it is likely that her staff will be di

vided between the patient just fin ished and the one to follow

and She will
,
therefore

,
need to do some of the unsterile work

between Operations .

To o much haste must be av oided during the period Of re

sterilization between Operation s
,
and special precautions must

be taken
,
of course

,
after an infec ted case . Everything that has

been used or subj ected to contamination in any w ay must be

reboiled or discarded , all soiled linen removed , the floor basins

emptied
,
and the floor mopped . Where possible the patient

should have been taken to another room (the recovery room ) ,
or at least a distant corner of the Operating room,

before blankets

are applied or other preparation s made fo r the tran sference o f

the patient to his bed
,
as a great deal Of dust may be raised in

this process and other un sterile things scattered about . Gown ,

or apron
,
and gloves are of course changed , and before the fresh

ones are put on the hands should be rin sed in the bichloride or

other solution again
,
because it is rarely possible that one has

avoided contact with the soiled gloves or gown in the act o f

their removal .

Attention should be called here to an item which is often

overlooked , namely
,
that if the operating table has been sub

jec ted to contamination in an Operation it must n o t be used

again till it has been thoroughly clean sed . In cases of known

infection it may be protected in advan c e by putting rubber

sheets in strateg ic places, but contaminating drainage cannot

always be foreseen ,
and the operating table

,
because o f its many

corners and crevices
,
may become through such cases a very

active carrier of infection .

AFTER THE OPERATION

It will be the practice to operate upon the patients of any

given group in such order that the cleanest one is done first

and the least clean one last
,
and so

,
at the end of a session the

Operating room will be in more need of resterilization than at
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pearan ce, it materially shorten s the span o f life of the n ickel

plating . D elicately-j ointed instruments should be oiled imme

diately, and all should be provided with a dry storage plac e .

The gloves are well scrubbed on bo th sides with soap and

warm water
,
hot water being prec luded fo r the same reason as

for the instruments . It is even more impo rtant that blood

should be thoroughly removed from gloves as the sterilization

will render absolutely irremovable any that may have been left

upon them. Before further handling they sho uld then be

boiled for about 5 minutes, not being put into the water
,
o f

course
,
till it has reached t he boiling point ; and then they are

dried and tested for holes . The test fo r defec ts is an important

one
,
and a great deal of practice will be necessary to learn to

do it without oversights . It must be remembered that the

smallest pinhole may allow the passage of infection to the

wound from the hand , and that all tests must be made with

these in mind . A good method is to hold the cuff Open
,
the

fingers o f the glove being downward
,
in which position they

will be well inflated with air ; then quickly grasp the edges o f

the cufi together
,
c onfin ing the air which

,
under a little pres

sure
,
c an be felt by the cheek

,
for instan ce

,
escaping from the

smallest perforation . If the glove is in good condition gener

ally, the holes should be patched , as nurses and j un io r staff as

sistants c an wear patched gloves without inconven ience . TOO

great econ omy must n o t be exercised , however , in the salvaging

of torn gloves because when a glo ve becomes so Old and l ife

less that it tears easily it is a menac e and should be thrown

away . Cuffs and other strong parts of badly torn gloves can

be utilized for the patches which should no t be cut any larger

than is necessary to make a durable repair .

Patching is something of an art , too , but if done skillfully

a patch will usually outlast the remainder o f the glove . It is

don e thus : Turn the glove wrong side out—this is important

because the wrong side of the rubber is usually rougher than

the right side and the c ement will therefore adhere better ;

locate the hole ac curately ; cut a patch t o fit ; sponge both the

patch and the region of the hole rather vigorously with benzine
—this will clean se the surfaces and at the same time somewhat
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roughen them ; apply a thin coat o f rubber cement to the patc h
,

quickly put the patch into plac e , and press firmly for a few

moments until the cemen t has dried well . Note that the cc

ment is better applied to the patch than to the glo ve
,
because

it will no t be possible to estimate the exact spac e required on the

glove . A light sponging with b en zine over the region will c om

plete the process neatly . D o n o t sterilize these gloves until the

cement has had several ho urs in which to dry completely.

All unused sterile supplies which have been Opened must

be resterilized
,
including all drums . This may seem like an

other case o f o v erprecaution ,
when litt le has been used from

a parcel
,
but if this were n o t made the rule such a parcel

might remain in reserve t o o long ; for it ought to be the prae

tice to resterilize all supplies at least as Often as once a week .

For this reason it is n o t good techn ic to keep more than one

week ’s stock sterilized ahead,and some system ought to be in

Operation whereby the parcel longest in reserve should always

be used first . In a large establishment where it is hard to fol

low every detail regularly,
it is wise to mark each parcel with

the date Of sterilization so that too Old ones may be detected .

All the misc ellaneous utensils used must
,
of course, be re

sterilized before they are stored away.

CONCLUDING SUGGESTIONS

Aim to have on ly standard equipment, and no more of that

than you use.

Try to keep your methods and your entire system as simple

as p o ssible. The natural tendency Of operating room techn ic

is to become complex and involved and con stant good manage

ment is required to prevent nonessentials from superseding

and supplanting essentials .

D O n o t overstock in sterile supplies, and keep What you have

in circulation .

If your
'

operating room is a train ing ground for pupil nurses

do n o t forget the educational phase o f the wo rk in the press Of

routine requirements . The two c an prosper hand in hand but

all concerned must recogn ize them both and someone must study

the system and guide it wisely.



CHAPTER XVI I

INSTRUMENT PASSING

As a rule there will not be time enough during the routine

course of train ing in the operating room for the nurse to gain

an intimate knowledge of the uses of instruments and suture

materials
,
but as she will very often be called upon after grad

nation to assume the responsibility for providing the proper

ones and for officiating at the operating table as instrument

passer
,

”
we shall record here a few principles which should

guide her in this duty
,
and as many details as it will seem

worth while for her to learn in the abstract .

The subj ect is a very difficult one to present on paper in any

other than a general way because in practice there will re

peatedly arise
,
through preferences of surgeon s and the di

versities and irregularities of cases
,
variat ion s in detail of both

instruments and technic which cannot possibly be foreseen .

Moreover
,
we have not the space here to cover, even in a gen

eral way, every one of the hundreds of operation s that may
be performed upon the human body ; but w e advise every

prospective instrument passer who wishes to work intelligently

and resourcefully to secure ac c ess to one of the go od bo oks

which surgeons have written on operative surgery and familiar

ize herself with the probabilities, at least
,
in any given case,

and thus endeavor to make of herself an intelligent and c o

operat ive assistant rather than a mere mechan ical adjunct

which she will otherwise be
,
at least until she has had the op

portunities of a long period of observation .

However
,
though by actual count the number of recogn ized

surgical operations would run well up into the hundreds, the

instrument nurse will find in her study of them that
,
after all,

from her standpoint they differ in relatively few important re

spects. Her chief problem,
therefore, will be to master her

296
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Silk thread, ho rsehair, o r skin “
clips” and the spec ial fo rceps fo r ap

p lying them

Everything being sterile and conven iently plac ed
, you may

now arrange the instrumen t stand (Fig . 24
,
page 199 ) in some

such orderly way as that suggested in Fig . 87
,
laying aside the

pair of straight scissors and one pair of the plain anatomical

forc eps for your own use in handling the sutures .

Next it will be wise to make a
“
suture bo ok

” from a towel

folded as shown for the n eedle book in Fig . 5 4
,
page 25 3

,
namely,

by these steps : (1 ) Lengthwise , bringing each edge to the mid

dle ; (2 ) Crosswise, bringing each end to the middle ; 3 ) Cross

wise
,
through the middle again

,
bringing the ends together ;

(4 ) Crosswise, through the middle again . This will give you ,

as shown in the illustrat ion
,
a compact

,
book-like arrange

ment of the towel in which you have two separate compart

ments in which to store your sutures and needles conven iently.

This is
,
of course

,
n o t a necessity but on e o f those conven iences

which will never be discarded when once tested out
,
for if

one assigns a place to each kind of suture material a great deal

of time and trouble will be saved in finding what one wants

when pressed for time .

Now
,
arrange in this bo ok the suture material and aecom

panying needles . You will probably first be asked for a liga

ture for the vessels about the base of the appendix. This will

be the No . 1 or 2 plain catgut in the aneurism needle
,
or one

of the heavy round n eedles in the needle holder, and you may
need several o f them. Next will be the linen suture, the

“ purse

string
,

” for the appendix
,
on a straight intestinal needle . The

next will be the second purse string—the No . O plain or chromic

catgut
,
also on a straight intestinal needle . Next will prob

ably be the ligatures, which should be of No . 1 plain c atgut

these you c an lay out straight within one of the folds of the

suture book with the ends proj ec ting so that you c an easily
grasp them. Then you w ill probably be asked for the sutures

for closing the wound , which will come in the fo llowing order

No . 1 plain catgut on either a surgeon ’s needle
,
or the heavier

curved round o ne
,
for the peritoneum ; No . 2 plain c atgut for
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the muscle ; the same, or the No . 2 chromic for the fascia ; next

you may need the No . 2 plain catgut for the fat layer , or per

haps some fine silkworm gut on a larger sharp needle for the

fat and skin layers together ; then will follow the skin suture
—the silk or horsehair—on a sharp straight needle

,
or perhaps

the skin clips . The suture material is now in conven ient order

and you are ready for the operation to begin .

The first instrument used will be the kn ife, which you will

have within easy reach
,
as you will also have the forc eps

,
scis

sors, clamps, etc . , which will be used next . You will watch
all steps of the operation closely

,
replac ing artery clamps on

the stand as they are used
,
and endeavoring to keep one step

ahead of the surgeon in your preparation . When the appen

dix has been drawn up into the wound you will have the

aneurism needle
,
or the heavy round needle threaded with the

mesoappendix ligature ready t o hand to the surgeon
,
and keep

yourself in readiness to hand him another until this part of

the operation is fin ished . Then will come the linen purse string

on the straight and fine round needle At this point you will

probably be asked for the “ crushing clamp . The appendix

will then be cut away and the stump sterilized , probably with

the cautery. Then the fine-pointed pair of thumb forceps will

be used for inverting the appendix stump .

At this point the in strument nurse must learn a special lesson

in technic : The appendix stump exposes the interior of the

intestine which
,
of course

,
is not sterile

,
and although it has

been cauterized
, the crushing forceps, the inversion forceps,

and the kn ife or scissors which were used for cutting it away

are not con sidered clean ,
and it is the instrument nurse ’s duty

to see that these instruments are discarded—a small basin or

a folded towel may be used to receive both these and the ap

pendix and immediately handed to an un sterile attendant . This

lesson should be well learned and the techn ic of carrying it out

well planned because it will apply in most operation s where

a part is removed, and in others where an unclean step in

tervenes.

After the appendix stump has been inverted the second purse
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you provided for the appendix Operation will be assumed

fo r all oth ers
,
and that the sets mentioned under the following

individual headings will merely be additions. The suture mate

rial supp ly, On the o ther hand
,
was perhaps as complex and

elaborate as it will be in any other case, and much more so than

in most of them. Ligatures, however , apply un iversally, and

they will be assumed in addition to the suture material w e shall

mention .

It will also be taken fo r granted that the nurse is familiar

with the sp ecial designs of instruments suitable for different

structures and parts o f the body and will know the differen -e ,

for in stance
,
between the

“ bone-cutting fo rc eps ” meant in the

list for skull operation s and the one meant for operations upon

the extremities . The eariezt ro ad t o this spec ific kn owledge will

be a few hours devo ted t o the study o f some c omplete illustrated

instrument c atalog . This may seem l ike learn ing the English

language by stud
'

v ing the International D ictionary, but a trial

of the suggestion will prove its worth .

REPRESENTATIVE OPERATIONS

We shall aim to discuss one or mo re operation s from each

anatomical group ,
and as w e shall selec t the more c omplex ones

the nurse will have n o difficulty in deduc ting from them what

ever help she may n eed fo r the o ther simpler ones o f the group

which we d o n o t men tion .

In Chap ters I V to XI op erations have been presented in essen

tial details and in the same anatomic al o rder which will be fol

lowed here
,
and since many special instruments have been

pointed out there the student should study the c orresp onding

subjec t in those chapters at the same time that she takes them

up here .

Intestines.
—For Operation s upon the in testin es these special

in struments should be provided : 2 pairs of intestinal clamps

with rubber tubing covers fo r the blades (A and B o r C of

Fig . large abdominal retrac tors
,
6 pairs o f fine tenacula

(Allis
’

s
,
fo r example ) , 1 or 2 extra pairs of sc issors and thumb

forceps, and sometimes a Murphy button .



INSTRUMENT PASSING 03

The suture material will usually be linen thread or the Pagen

stecher, and No . 00 or 0 chromic c atgut ; and the needle will be

the fine
,
straight

,
round intestinal o ne usually,

though oc ca

sionally a curved one w ill be c alled fo r instead .

“Then the interio r o f the intestine is expo sed during the opera
tion the in strumen t nurse must apply the spec ial technic

described in the case of the removal of the appendix (page

F IG. 88 .

—I NTESTINAL AND STOMAOH CLAMPS . A
,
pla in

,
flexible intes

t inal c lamp ; B , the same c lamp w ith the rubber tubing c overs wh ic h must
a lways be used and which sh o uld be sl ightly smal ler in diameter than the

c lamp so tha t they w il l fit snugly ; C,
larger do uble intestinal o r stomac h

c lamp w ith the rubber tubes in place .

As in the c ase of the appendix
,
a spec ial towel or basin should

be pro v ided fo r the rec eption of all the in struments used during

the un c lean stage of the operation
,
and the instrument passer

c an then manage to avoid c ontaminating either her own gloves

or her in strument table—the spec ial fo rceps and sc isso rs advised

above were for use at this stage so as to avoid the trouble o f

resterilization for the remainder of the o peration .

When the Murphy button is used the two section s Should be

screwed apart and each clamped in an artery c lamp for c onv en

ien c e in handling . Purse strings of heavy linen or silk thread
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on an intestinal needle will be used fo r fasten ing them in

place.

The c losure of the abdominal wall will co rrespond t o that o f

the appendix wound .

Hernia—There are n o special instrumen ts required for any

of the Operation s fo r the repair o f a hern ia
,
exc ept in tho se

cases which invo lve strangulation o f the intestine . Then
,
o f

course
,
you will need to provide fo r an Operation upon the intes

tines as described above.

The sutures fo r hernia repair will be in general as follows

No . 1 or 2 plain catgut on
,
the heav ier round needle fo r the

“
sac NO. 2 chromic c atgut

,
kangaroo tendon

,
or sometimes

silkworm gut on the same n eedle fo r the muscle ; the chromic or

No . 2 plain catgut fo r the fasc ia ; and for the fat and skin the

same as for the appendix c ase.

Gall Bladder.
—The tw o more c ommon op erations involving

the gall bladder are the excision o f the part and the removal o f

stones from it . The instrumen t passer should always provide

for both
,
and the on ly special instruments will be : gallstone

forceps
,
gallstone sc oops

,
bile duc t probe, and perhaps a small

trocar with rubber tube attached .

If the gall bladder is removed a strong ligature of NO. 2 plain

or chromic c atgut on the heavier round n eedle should be prepared .

When it is not removed you may need to supply a medium

sized rubber drainage tube, an ordinary rubber catheter some

t imes being used ; and for closing the gall bladder around this

you may need a No . 1 chromic suture on a small round needle .

There may sometimes be an anastomosis performed between

the intestine and the gall bladder or gall duct . In this c ase the

preparation desc ribed for intestinal o peration s w ill apply in

general .

There will probably be n o n ew feature about the c losure Of

the wound .

Tonsils and Adenoids—For the remo val of ton s ils there are

many methods
,
but you will always pro v ide a mouth gag, a

tongue depressor
,
a ton sil-seizing forceps

,
an eneucleat or or

dissecto r
,
a tonsil punch

,
a pair o f long sc isso rs

,
and either a

snare or one of the many design s of t onsillo t omes.
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the deeper struc tures, and ho rsehair -o r silk fo r the skin will be

the l ikely suture material.

Spleen—Operatio n s up o n the spleen will be infrequen t .

F o r remo val of the o rgan yo ur chief c o n c ern will be t o provide

plenty o f large hemo static fo rc eps and strong ligatures.

Suturing of the sp leen will probably be don e with pla in c atgut

on a round , needle .

Thyroid Gland . F or the remo val of the gland the spec ial

thyroid grasp ing forc eps or a suitable tenaculum will be the

only spec ial preparation ,
aside from plenty o f artery c lamps and

l igatures . Plain catgut No . 1 or 2 for the deeper structures and

ho rsehair or silk fo r the skin will be the l ikely suture material.

Tendons .
—Your o n ly spe cial c on cern will be in cases of

suture of the tendon, when you will probably need chromic cat

gut or silk sutures on a round needle .

Brain —Naturally, the sp ecial instrumen ts needed for reach

ing the brain will belong to
-the

“ bone in strument ” group
,
and

they will be these

Perio steal elevato r Bone-cutting fo rc eps
Bone drill, o r trephine Bo ne-go uging fo rceps
Chisels Bone curettes
Go uges Small sharp retrac to rs (to o thed )
Mallet Sp ec ial brain retrac to rs

When the dura is t o be sutured fin e c atgut on a small round

needle will probably be used . The scalp will usually be closed

with silkworm gut on a surgeon ’s needle .

Nerves—F o r the suture of nerves fine chromic catgut or

silk should be prov ided on a fine round n eedle.

Spine—For operation s upon
‘

the spin e
,
which will be as

sumed t o in c lude the sp inal c o rd
, you should pro v ide the spec ial

bon e-cutting fo rceps designed fo r the purpo se , and in addition

to that
,
chisel s

,
gouges

,
mallet

,
perio steal elevator

,
exsec tion saw

,

and a small blun t ho ok .

F o r c losing the w o und you w ill n eed fine c atgut on a round

needle fo r the dura, NO . 2 plain c atgut fo r the d eep struc tures ,
and perhaps silkwo rm gut fo r the skin .

Bones.
—For al l b o ne w o rk

,
such as the Open repair o f frac
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tures
,
the removal o f the who le o r parts o f bon es

,
et c .

, you should

be equipped with gen eral bone instrumen ts as fo llows

Perio steal elevato rs B o ne curettes
Chisels Bone-ho lding f o rc eps (sequestrum
Go uges fo rc eps )
Mallet Saw s (Gigli

’
s
,
and o ther sui table

Bo ne- cutt ing f o rceps o nes)
Bo ne~

go uging fo rc eps Bo ne drill

In the c ase o f frac ture the Silver or aluminum-bro nze wire

may be used fo r suturing the bone fragmen ts; sometimes
,
as in

the case o f the patella, chromic catgut may be n eeded :

o r
, you

may need to provide bone plates, such as the
“
Lane plates

(Fig . 14
,
page and then you will also need screws

,
screw

driver
,
and screw-ho lding forc eps .

When the
“
Lane

”
p lating is

'

d one you may be expec ted t o

carry out the special Lane technic for the operation
,
which mean s

a method by which the hands are never put into the wound,
everything being don e with in strumen ts

,
and all supplies han

dled entirely with forc eps . Con siderable practice will be mec es
sary before one c an c arry out this techn ic well and without great

fatigue from the c lo se application it will require . Its prin c iple

i s so excellent
,
however

,
that you will d o

l

w ell to ac quire the

habit of applying it as far as you c an in all your in strument and

suture wo rk , and with prac tice yo u
'

will find that many o f the

things you usually fumbled with your fingers—needles, for

example— can be handled much mo re easily and qu ickly with

fo rceps .

F or the c losure of frac ture w ounds No . 2 plain c atgut and

silkw o rm gut will b e your likely suture material .

Reproduc tive Organs—F o r the various operatio n s up on the

pelvic o rgans through an abd ominal in cision you should provide

these spec ial in struments : D eep abdom inal retrac to rs
,
2 large

aneurism needles
,
plenty o f large hemo static (hysterec tomy)

fo rceps
,
sponge fo rc eps

,
o ne or tw o tenacula or “

elevating”

fo rc eps .

In the c ase of hysterec tomy you will n eed ligatures o f No . 3

or 4 plain c atgut o n the an eurism n eedle
,
o r on the heavy round
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needle in the needle holder. These ligatures should be long

the full suture length—as it will n o t be conven ient to tie

shorter ones in the depths of the pelvic cavity. After the uterus

is removed you will need the NO. 3 or 4 plain catgut and some

times also the No . 2 on a heavy sharp needle fo r sewing over

the stump .

Salpingec tomy and o ophorec tomy will require no further

preparation .

In the case of removal of a large o varian cyst you should pro

vide a. large trocar with a long rubber tube attached .

F or susp ension of the uterus there are a number of possibili

t ies in the way of sutures, but you will probably guess well i f

you provide plenty of No . 2 chromic catgut on a medium-sized

surgeon ’s needle.

Occasionally some of these Operation s may be done through a

vaginal incision in stead of the abdominal one . This will n o t

modify your preparation materially except that you will need

vaginal retractors in stead of abdominal ones .

F or a curettage these instruments will be needed : Vaginal

speculum
,
tenaculum

,
cervical dilator

,
several sizes of uterine

curettes
,
uterine sound

,
uterine dressing forceps, and an intra

uterine irrigating tip .

F or operations upon the c ervix the special instruments will

be a vaginal speculum and a tenaculum . The sutures will prob

ably be No . 2 chromic catgut or silkworm gut on a heavy sharp

needle .

This same preparation will apply for the several plastic

operations that may be done upon the vaginal wall .

F or suturing the perineum you will probably need No . 2 plain

or chromic catgut on a medium-sized round needle, and silk

worm gut on a heavy surgeon ’s needle .

Breast—For the removal of the breast the instrumen t pass
er

’
s chief con cern will be to provide plenty of artery forceps and

ligatures . The sutures will usually in clude No . 2 plain catgut

on a surgeon ’

s needle fo r the deeper parts
,
and Silkworm gut on

a large surgeon ’s needle for the skin, and sometimes silk or

ho rsehair also .
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forceps, and an amputation retractor . Ligatures will , of course ,
correspond in weight to the size of the stump . Sutures will

probably be of No . 2 plain catgut and silkworm gut .

DRAINS

We have said nothing as we have gone along about the prepa

ration of drains because the question of where they will be used .

and what kind
,
if any at all

,
w ill depend entirely upon c ircum

stances . However
,
as it will be the instrument passer ’s duty,

as a rule
,
to provide and fashion the drain w e shall append a

few comments here about the various kinds. (Fig . A spe

cial drainage tube for empyema cases has been illustrated in

Fig .
17

,
page 127

,
and the student will find information abou t

it there .

A. Cigarette D rain .
-F o r this a piece o f rubber dam or rub

ber tissue of suitable size will be used , and within it will be

rolled
,
lengthwise

,
cigarette fashion

,
a piece of gauze of a size to

fit the wound
,
the ends of the gauze being allowed to proj ect

slightly beyond the rubber (A of Fig .

B . Mikulic z Drain—A square piece of gauze or rubber dam
large en ough to line the entire wound is folded as indicated in

B 1
o f Fig . 89—that is

,
diagonally several t imes . With a pair

of sharp
,
curved sc issors small n otches are cut in this folded

p iec e of material as shown in B 2
o f the illustration . For inser

t ion the drain will be unfolded
,
and after it has been perforated

it should appear as shown in B 3 of the illustration . When this

is in place in the wound it will be packed full Of gauze packing .

C. Rubber Tissue and Rubber Dam—Pieces of e ither o f

these materials may be folded flat or rolled into tubes o f suit

able size (C of Fig .

D . Rubber Tubing - Pieces of rubber tub ing may be fash

ioned in vario us ways (D of Fig . The gauze packing may

or may not be used in these drain s . The large drain of group D

has the rubber tube inside o f the gauze , and the whole is encased

w ithin a few layers Of rubber dam.

E . Ho rseha ir and Silkw orm Gut—A st rand may be rolled

into a suitable shape for small wounds (E of Fig .
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F . Rubber Bands.
—For small dra in s an ordinary rubber

band
,
either who le or in part

,
may be used (F o f Fig .

G. Gauze Packing—This will need n o spec ial preparatio n .

A safety pin should ac c ompany every drain, either to pin it

F IG. 89 .

—DRAINS . A
,
c igarette dra in made o f gauze ro l led w i thin a piec e

o f rubber tissue o r rubber dam ; B 1

,
B 2

,
B 3

,
three stages in the evo lutio n o f

the Mikulic z dra in wh ic h is made f rom a p iec e o f gauze o r rubber dam ; C,

rubber tissue o r rubber dam drains made by f o ld ing the piec e flat o r by
ro l l ing it into a tube ; D ,

various designs o f rubber tubing dra ins ; E ,
ho rse

hair Or silkwo rm gut dra in ; F ,
o rdinary rubber band .

fast to the dressing or to serve as a guard against its slipp ing

into the wound and becoming lost .

A pair of dressing forc eps is , of course, always among the

general in strumen ts
,
and this should always be in readiness for

the insertion o f the drain .
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As we have warned all the way along
,
what we have given

here is on ly the probable and the possible . It will now be the

in strument passer.

’s duty to learn the Special methods of her

surgeon and to familiarize herself as widely as possible with

surgical procedures
,
and then she will be equipped to supple

men t knowledge with the good guessing which every instrument

passer should always know how to practice.
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separately and which have dust-tight c overs . The best technic ,

however
,
is to use the supplies direc tly from the c on tainer in

which they were sterilized provided it can be safely Opened and

c lo sed repeatedly. This will save much time and work and
,
o f

c ourse
,
is better techn ic in that it el iminates the exposure in c i

dent to the transferral from o ne co ntainer to the other .

There is a spec ial metal dressing box or drum (Fig . 90 ) which

is ideal both as t o
'

c onv enienc e and as to safety . It is made with

a catch which serves to prop

the lid Open during steriliza

tion and t o clo se it securely
afterward . A simple mechan

ism ou the to p of this box

answers the double purpose of

a handle for carrying it and

of a lever for open ing the l id

easilv and safely . This c onsti

tutes a very compact and thor

oughly satisfactory container

in which can be stored all the
— M

ens se s iesi

t op serves as a handle f o r c arrying c luding the draping towels
,

and a lso as a lever f o r o pen ing t he
a

l id, and it
i -

is so attached tha t i t and when It can be prO v ue

may be turned down over the side it should be used in preference
o f the box o ut o f the way.

to any other device .

While this dressing box is very safe and can be kept cleaner

than any other container , it must be remembered that no c on

tainer which is opened and c losed frequen tly can be c onsidered

sterile indefinitely. When a number Of dressings are to be done

at a time
,
those believed to be

“ clean should
,
o f course

,
be

done first and the infec ted ones last ; and the dressing box thus

frequently exposed during a c onsiderable period o f t ime w ould

n o t be safe to use further until resterilized . The plan advised

for the operating room dressing supplies ii Chapter XV I
,
page

295
,
will apply here also

,
especially where inexperien c ed nurses

are con cerned ; that is, do not hold over from one session t o

another a used dressing box, even though you are reasonably

c ertain o f its steril ity.
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The dressing instruments will, of course, be boiled freshly for

each dressing . The practice
,
sometimes seen

,
o f b o iling them in

advan c e
,
drying them with a sterile towel

,
and wrapping them

in a sterile muslin cover for the n ext day
’s use

,
is on e that should

no t be adopted except in those in stan ces where one has n o t easy

and prompt access to a boiler . As in the case of the o perating

room
,
it i s well to have the instrument boiler near at hand when

doing dressings
, espec ially when several are to be done in close

succession . There are many portable elec tric instrument steril

teers on the market (Fig . and if one of these can be pro

cured and the suitable connection for it provided near the

patient it makes an admirable dressing equipment . Most of

these sterilizers have an attachmen t which automatically dis

FIG. 91 .
—PORTABLE ELECTR IC I NSTRUMENT STERIL I Z ER.

conn ec t s the curren t in c ase they boil dry
,
and some of the more

rec ent design s have a thermostatic mechan ism which assumes

entire respon sibility fo r keeping the water at the boiling po int

and of turn ing o ff the current if the water supply becomes

exhausted .

The other supplies and equ ipment for a dressing need not be

taken up here because that phase of the subj ec t belongs more

particularly t o general prac tical nursing and the pupil will have

learned it in her prac tical c ourse.

To have all these n ecessities c onven iently at hand , especially
when mo re than one dressing is to be done at a time

,
will call

for some means of c ompac t and easy p ortability. There is

always the tray, o f course
,
which c an be very c onven iently

arranged and stocked, but when a variety of dressing s are to be
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done the items it must accommodate will be so numerous and

so heavy that it will be cumbersome and not very satisfactory

generally. In spac ious hosp ital wards the most conven ien t and

techn ically the best device for storing and tran sporting supplies

from one patient to another is one of the dressing carriages

(Fig . 92 ) which are made in many designs and sizes . These

carriages have several Shelves, are mounted on rubber-tired

wheels
,
sometimes have an attachment for elevating an irrigator

FIG. 9 2.
—DRESS ING CARRIAGE FOR USE I N THE HOSP ITAL WARD.

which is useful in Carrel-D akin dressings and other irrigations,
and are very simple to wheel about from bed to bed . I f one has

the electric instrument sterilizer and accessible wall outlets for

its attachmen t it may be kept on this carriage also and will thus

furnish an ideal means of keeping the instruments perfectly

clean and ready for instant use . If wisely stocked with supplies

and kept in good order this dressing carriage will save many

precious steps and will enable one nurse to do all the assisting

for a series of dressings without the expenditure of the valuable

t ime of a second errand nurse .

As remarked above
,
most o f the other nursing details of dress
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mo re t ime than the direc t method o f pulling it off
,
but in cases

o f sensitive
,
nervous

,
o r very ill pat ients

,
and Often with children

,

it w ill be necessary to adopt one o f these gentler methods . Any

Oil—albolene
,
or Ol ive Oil

,
for examples—will soften the plaster

in a few minutes and will have no unpleasant efi ec t upon even

a broken skin . Benzine w ill dissolve the plaster more quickly

but it will be painful if the skin is broken .

The general princ iples of handling sterile supplies for dress

ings will have been taught the nurse in her prac tical co urse of

instruct ion and if she has had her Operating room train ing she

will kn ow them well
,
but the imp ortan t princip le of arranging

equipment and general technic so as to reduc e the amount of
handling necessary cann ot be urged too Often . This point is

n o t on ly important in the interest of asepsis
,
but it also saves

much time
,
labor

,
and con fusion . A good standard practice is

t o keep a pair of long sterile forceps and a pair of sc isso rs for

use in handling the sterile supplies in a tall jar c ontain ing a

solution of 1 -4 0 or 1-60 carb o l ic ac id to which a few grain s of

borax have been added fo r the purpose of preventing rust .

These c an b e kept on the dressing tray or c arriage at all times
,

and as long as they are used fo r n o thing but the perfectly sterile

dressings they n eed n o t be reboiled Oftener than once a day.

The p o int that these forc eps and sc isso rs should be long ones is

emphasized bec ause their length will enable the nurse to keep

her un sterile hand well out o f the region o f the open ing o f the

sterile container and thus avoid the possibility o f un sterile dust

dropping from it onto the sterile supplies .

In this connec tion it should be urged upon the nurse who

dispenses the sterile supplies to keep her hands as free from

c ontamination as p ossible . It will n o t be n ec essary for her to

sterilize them but she should avo id
,
as far as she can

,
the removal

of dressings
,
and the applic ation o f adhesive plaster

,
bandages

,

et c .
,
after the dressing is done, espec ially in an infec ted case,

if she is obliged to go direc tly t o another w o und . I f an assistant

is available this part of the dressing should be left entirely to

her. In any c ase the so iled dressings should always be removed

and otherw ise handled with forceps . These forc eps need n o t be

sterile but it will be just as well to keep them in a jar of the weak
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carbolic solution On the dressing tray o r carriage . The prec au

tion should be taken to use fo r this purpo se a different kind o f

fo rc eps and jar from tho se provided fo r the sterile work .

In this connec tion the nurse usually needs to be cautioned

about her technic as it pertains to the ubiquitous bandage scis

sors. The usual abiding plac e of these indispensable instru

ments
,
when they are no t in use

,
is the nurse ’s apron belt or

p o cket
,
and it becomes automatic for her always to put them

back there after use . In the ordinary everyday wo rk this is

a perfec tly legitimate practice, but in the case of cutting o ff

infected dressings the nurse sho uld remember that her bandage

sc isso rs and her apron belt or pocket are entitled t o the same

techn ical attention as her hands or anything else she uses
,
and

she will
, therefore, sterilize her bandage scissors whenever she

has been obliged to c ontaminate them .

Another point which is often overlooked is that so lutions used

fo r washing o r irrigating w ounds should no t be thrown in to the

rec eptac le c ontaining the gauze dressings. These tw o artic les

are eventually disposed of by entirely different mean s
,
the dress

ings by w ay of the furnac e and the solution s by way o f the sewer .

Thus
,
if thrown together they must be separated later

,
which

entails avoidable labo r and very bad techn ic in that much wider

c ontamination than is nec essary is caused by this so lution . Tw o

waste dressing receptac les (preferably pails with handles ) are

nec essary if solution s are used for a dressing .

As remarked in the beginn ing o f this chapter
,
if the nurse

dresses the wound herself she will have the guidan c e o f the

surgeon as t o spec ific treatment
,
but she will need t o exerc ise

her best kn owledge of asepsis and general surgic al techn ic on

her own account .

The p erson who d o es a dressing must, of c ourse, have sterile

hands . The bare hands may be sterilized as direc ted in Chapter

XV I
,
page 263 , or if sterile rubber gloves are available they

should be used in stead . I f sterile glo ves are used it will n o t be
nec essary t o put the hands through the rigid sterilizing process

required in the operating room but
,
of course , they should be

very thoroughly clean sed .

All sp o nging of the w ound , the handling of drains, dressings,
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etc .,
should be done with forc eps, and to do this it will be nec es

sary to provide two pairs o f dressing or anatomical forceps

one for each hand . With a little practice one can thus keep her

gloves entirely clean throughout a dressing, and c an do a number

of dressings without changing gloves . However
,
as a safeguard

again st unc on sc ious error
,
the glo ves should be given a thorough

rinsing after each case in some antisep tic so lution, such as 1-1000

bichloride .

Some of the foregoing advice may seem a l ittle overdrawn
,
but

when a nurse has become a fin ished techn ician she knows that

go od technic is as easy as bad technic , and where l ife and health

are dependent upon us we have no right to do less than our best .
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Secondly, the tissues of a w ound are a literal culture medium

for the germs, and this mean s that there is presen t in the wo und
,

besides the germs themselves , the dead tissue which they have
destroyed in the pro cess o f their feeding upon it

, and all the

other waste
,
which you have learned about in Chapter I

,
that

accompan ies inflammation and infec tion .

Furthermore, a great deal of this material is no t o n the sur

fac e of the wound but permeates it s walls to a greater o r lesser

depth . Thus
,
you see

,
even though we were able

,
as w e sometimes

are
,
to wash the ew ounds as you do your hands, w e c ould no t

reach the “ soiled ” parts that are within the tissues themselves
,

and could n o t
,
therefore, expec t our bichloride to accomplish

much in these parts .

More than this, bichloride, as is true of all the o ther p owerful

antisep tics which you have used , is very irritating to the tissues

and while it was destroying the germs it would also destroy, or

at least devitalize, the good tissue whi ch it reached . Y ou have

doubtless learned this in the c ase o f your own hands which have

become sore or have developed a rash when you have had t o

use it frequently. B ichloride has been used on ly as an example

and you would find that carbolic acid
,
formal in

,
or any other

known antiseptic that is at all powerful would ac t similarly.

Also
,
your hands have been on ly an example with which c an

be compared all the various articles which you are in the habit

o f sterilizing with an antiseptic so lution .

Another more complex and abstruse problem which enters

into this subject is that Of ac tually get ting a so lution of any

kind into the tissues themselves, even “
c lean ” ones . Those of

you who have studied physics and chemistry will kn ow from

what you have learned about “ osmotic pressure ” that there is

a great difference among the powers Of solutio n s to permeate any
given material . This may be demon strated by taking a jar with

a partition o f some permeable membran e
,
parchment paper

,
for

in stance , through the middle of it, and pouring into one side a

co lo red solution o f salt in water and into the other side plain

water
,
and then watching them mix. Each so lution permeates

through the membrane into the o ther c ompartment , and in this

case the water permeates more rap idly than the c o lo red salt
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solution because the water is the less dense solution
,
or

,
as we

say, has less
“ osmotic pressure.

” If w e put the same solution

into the two c ompartments they will mix equally because
,
of

course, their
“
o smo tic pressures ” are equal . S imilarly

,
if we

put tw o different solutio n s having the same den sity into the

two compartmen ts they
,
too

,
would mix equally because they

had the same
“ osmo tic pressure .

”
In the study of physio lo gy

the blood serum is taken as the standard fluid for all compari

son s o f this kind and any fluid which has the same “ osmotic

pressure as the blood serum is said to be “
iso tonic

” with the

blood . This term isoton ic ” is one which nurses often hear and

they should kn ow its mean ing
,
especially if they wish to under

stand one o f the great hidden sec rets o f the efficacy of the D akin

solution .

The fact
,
then

,
which we have j ust tried to prepare you to

understand is that another great reason why bichloride
, car

bo lic acid
,
formal in

,
et c .

,
will n o t sterilize an infected wound

is because they are no t
“ isoton ic ” with the blo od serum and will

n o t
,
therefore

,
mix well with it through the permeable “mem

brane” we have in the case of wounds—the body tissues.

Con sequen tly, in order to sterilize an in fected wound we have

to devise some mean s
,
first

,
of “ washing ” it as best we c an and

then of applying to it a so lution which has the power of killing

its germs whether they are on its surface or more or less

entrenched within its t issues . This D rs. Carrel and D akin

have done for us in great detail in the Carrel-D akin system of

wound disin fection .

HISTORY

The method , as a who le, is the invention of D r. Alexis Carrel ,
the distinguished American biologist who, since his emigration

t o this coun try in 1905 from his native land
,
Fran ce

,
has

repeatedly commanded the attention and admiration of sc ientists

the world over by his brilliant and servic eable experiments and

discoveries in the art of surgery, carried on
,
for the most part

,

at The Ro ckefeller Institute for Medical Research
,
in New York .

The Carrel-D akin treatment was introduc ed , however, on the

bat tlefield . in the beginn ing Of the European war, by D r.

'

Carrel
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at his French Army hosp ital , founded by the Rockefeller Insti

tute at Compiegne , Franc e . In this work he had the collabora

tion of D r. D ak in who did much of the laboratory experimenta

tion necessary to perfec t the remarkable solution which D r.

Dakin had given to the profession some time previously and

which bo re his name. In t ime the treatment was adopted by

several other French Army surgeon s and became an established

treatment in their war hospitals. B ecause of its exacting and

somewhat tedious techn ic , however, and through hesitancy to

in stitute radical changes in procedure
,
the method w as rather

slow of adoption by surgeon s in general , but its benefic en c e has

become such an established fact that it is now in fairly general

use.

B efore taking up the study of the system as a whole we shall

take time to gather together and learn about the to o ls we shall

need, for when we have all this in mind the remainder of the

PIC. 9 4 .
—DRES S ING FORCEPS FOR USE IN DRESS ING THE CARREL-DAK IN

WOUND.

text will be more intelligible ; and as this is the part of the

Carrel-Dakin method with which the nurse is most con cerned

in practice
,
spec ial emphasis put upon these details before think

ing of anyt hing further will be a good in itial investment .

EQUIPMENT

For the admin istration of this treatmen t a considerable num

ber of articles are needed
,
and experience will teach that n one

of them can be omitted without serious handicap following .

The nec essary items are these

1 . Instruments : 4 pa irs of long dressing forceps (Fig . 94 )

and 2 pairs of long scissors ; all sterile, of course.
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G. Large sterile gauze dressings.

7 . Sterile c o tton pads .

8. Sterile safety pins .

F 1G. 96 .
—RESERv0 1Rs FOR DAK I N SOLUTION . A

, a glass graduated
one wh ich may be secure ly sto pped w i th a c o rk ; B ,

a flat -bo ttomed o ne

made o f ename led metal .

F IG. 9 7 .
—GLAS S SYRINGES FOR ADM INISTERING THE DAK IN

A, rubber bulb type wh ich may be o perated w ith o ne hand—the

venient o ne f o r the purpo se ; B , the mo re c ommon plunger type .

9 . Bandages .

10 . Irrigator stand (Fig . 4 4 ,
page

11 . Reservoir for D akin ’s so lution (Fig .

12 . Glass syringe (l -ounce size ) (Fig . 97 )
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13 . Rubber tubing—enough to reach generously from the

reservoir t o the wound .

14 . Stopcock (spring or screw ) (Fig .

A B

F IG. 98 .
—S TOPCOCKS FOR USE ON THE S UPPLY TUB ING IN THE RESERVOIR

METHOD OF ADM INISTERING THE DAK IN SOLUTION . A
,
meta l spring va

riety, sui table f o r the in termittent metho d
~
as i t always en tirely c lo ses o ff

the tube ; B ,
sc rew variety, sui table f o r t he c ontinuous metho d o f instil

latio n , as the rate o f fl ow o f the so lution can be very exac tly c o ntro l led
with i t.

F IG. 99 .

—GLAss CONNECTING AND D I STRIBUTI NG TUBES . A
,
o rdinary

stra ight spl ic ing tube ; B
,
su itable fo r c o nnec ting rubber tubes o f d if s

f erent c al ibers
,
as in the c ase o f un i ting o ne o f the smal l wound tubes

d irec tly t o the main supply tube . Th is tube also answers as a dro pper
tube in plac e o f the spec ial o ne i llustrated in F ig . 100 ; C,

Y -tube f o r

mak ing various bifurc atio ns in the main supply tube ; D ,
E

, and F ,
2 3

and 4 -way tubes f o r c o nnec ting the wound tubes w i th the supply tube.

15 . Glass conn ec ting and distributing tubes (straight , Y

shaped
,
2 3 and 4 -way) (Fig .

16 . Glass dropper tube (Fig .
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1 . Instruments—For the dressing the forc eps and scissors

should be long ones so as to make it possible to keep the hands

well away from the wound and dressings . The best type of

dressing forceps is the one illustrated in Fig . 94 . Four pairs

are provided , as both the person who dresses the wound and the

assistant will use a pair in each hand .

2 . So lut ion Basin—This may be of any

material that i s easily sterilizable, but as Da

kin ’s solution deteriorates upon exposure t o

light it i s advisable to select a dish made of

an Opaque material and one having a cover.

An enamel-ware covered dish which holds a

pin t will be a good one for the average pur

pose. This should be sterilized by boiling .

3. Vaseline Gauze—Probably the best

gauze for this purpose is bandage gauze, as the

material used must have more body than the

average dressing gauze has. The size of the

pieces will doubtless be prescribed by the in

dividual surgeon
,
as preferences vary

,
but an

F IG. 100 .
—GLAss

DROPPER TUBE FOR

USE ON THE MAIN
SUPPLY TUBE I N
TH E RESERVOIR
CONTINUOUS METH
OD. The so lution
can no t pass
through this tube
faster than dro p
by dro p, and the

rate at wh ic h i t is
dro pping c an be
read ily o bserved at

all t imes.

average suggestion would be to cut a 2- inch

bandage in to 6-in ch lengths . Turn back one

end of each strip a half inch or more ; the

reason for this is that it can be picked up more

easily after it has been impregnated with the

vaseline. Lay these in a neat rank
,
the piece

you. have turned back lying on top each time,

in a shallow dish ; this dish may be of any

material that will withstand the steam pressure

of the autoclave
,
it must have a cover, and it

w ill be found more satisfactory to have it of a length and

breadth only slightly larger than the gauze strips . Mel t the

vaseline (preferably the white vasel ine ) and pour it over the

gauze
,
using only enough to cover it . I t might be mentioned

that the dish contain ing the gauze should be warm when the

melted vaseline i s poured into it so that a good permeation of

the gauze will take plac e then, when the proper amount needed

must be j udged . This is then st erilized in the auto c lave for the
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evenly as possible over the surfac e of the tube
,
and making

about 4 holes to each inch o f tubing . D o n o t attempt to make

these holes with a hot n eedle
,
as this may leave loose pieces o f

burnt rubber in the tube which would later bec ome foreign

bodies in the wound . There is n o substitute for the punch

which removes entirely a small p iece of the rubber . This tube

is used as you n ow see it
,
but for some purposes it needs a fur-e

ther modific ation thus

Tube B . Over the perforations of the tube desc ribed above

wind
,
bandage fashion (B of Fig . 95 ) a strip of soft gauze, or,

as D r. Carrel originally prescribed
,
a piec e of Turkish toweling .

The toweling is n o t always at hand
,
and soft gauze makes a

good substitute. The amount applied will necessarily vary with

the wound, but a good average amount would be 6 or 8 layers.

I t will be a wise precaution to stitch this gauze at one end to

the tube to preven t its being lost in the wound . This tube will

be used in cases where the solution has to be carried uphill , the

gauze serving the purpose Of holding the solution in contact

with the wound surface.

Tube 0 . Leave both ends Open
,
cut one end at an angle, and

about inch from this end cut a small hole (C of Fig . 95
'

with a pair of scissors, making the tube resemble an open -end

rectal tube.
This tube will be used in deep

,
narrow wounds

where all one needs to do is t o fill the cavity with the solution

Or, if the continuous method of admin istration is used , this

will be the most servic eable tube .

Tube D . This tube should be about twice as long as the

others
,
and it is perfo rated in the middle (D o f Fig . 95 ) in stead

o f at one end . The solution is carried into this tube at both ends

by mean s of a glass Y -tube (C o f Fig . 99 ) and the lo op thus

formed is used for surface wounds .

These tubes are best sterilized in c lear boiling water, and 15

minutes is en ough time to give them, for every nurse knows that

rubber artic les deteriorate soon under any method of steriliza

tion .

5 . Small Gauze D ressings—For this dress ing the small

gauze sp onge or
“wipe” v hich is provided for gen eral sp onging
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will serve. This will be used as Dakin packing in many wounds

in c oOperation w ith the tubes .

6. Large Gauze D ressings—These will s imply be large

folded gauze dressings o f a Size and shape to generously cover

the wound .

7 . Cot ton Pads—These pads are very importan t adjuncts

and should be made with care and foresight as to size
,
shape

, and

thickness . There should be a generous layer of absorbent cotton,
a thinner one of non-absorbent cotton

,
and these should be

securely covered with a layer of gauze. Their size and propor

tion s will vary with the size, nature, and lo cation of the wound ,
but they should always be large en ough to extend well beyond

the gauze dressings on all sides
, and if the wound is so situated

that there may be drainage downward , as in the case of the

extremities
,
this pad should be large enough to envelop the part

entirely.

All gauze and cotton dressings will
,
of course

,
be sterilized

in the steam auto c lave.

8. Safety Pins—It is important that these should be steril
ized either by dry heat , or by boiling immediately before use.

so as to be sure that they are free from rust .

9 . Bandages—There should be a supply of sterile bandages
on hand , as in some cases it is necessary to use them where

sterility is obligatory .

10 . Irrigator Stand—In the hospital the provision of a suit
able stand presents no problem (see Fig . 4 4

,
page but in

the home and o ther places one can always find a costumer, a

chandelier, a bed post , chiffon ier , or any number of other sup
ports which c an be utilized for raising the solution the required

height above the patient .

11 . Reserv oir for Solution—Many authorities advise a glass

irrigating jar (A of Fig . 96 ) for this purpose, and if it is small

and graduated in oun c es or cubic c entimeters it is a good one ;

but if it is large it seems a little incon sistent , inasmuch as the

Dakin solution is known t o deterio rate when expo sed to light ,

and if on e puts as much as a quart in this jar it is evident tha’

the last portion s o f this quantity used will have been exposee’

for many hours . Another objection to the glass containers is
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that most of them are not flat -bo ttomed and cann ot
,
therefore,

be elevated by anymean s but suspension which might n o t always

be conven ient . The graduated glass jar, however, is an advan

tage in that it enables o ne t o see the amoun t of the solution that

is being injected at each instillation ; but in the average case

perhaps the article most easily obtained will be the simple

enameled metal irrigator w ith a flat bottom and an outlet in the

form of a tube projecting from the side (B Of Fig . This

is easily sterilized by boiling, and if n o t provided with a ready

made cover a heavy cloth cover c an be fitted . The most service

able size in this type of irrigator will be one that ho lds a quart .

This irrigator
,
as well as the glass ones, may, Of course, be

sterilized by steam, or by soaking in some antiseptic so lution,

such as bichloride.

We would caution the nurse against the temptation which may

c ome to her in a private house to use a rubber douche bag for

the reservoir. All concerned , including the bag, would come

to grief within a very short time as the D akin solution finds

weak places in rubber sooner than any other solution .

12 . Glass Syringe - This will be needed on ly when the solu

tion is admin istered by the syr inge method instead of by reser

voir. It is
,
of course

,
necessary to provide an individual syringe

for each wound . The capacity should be from 1 to 2 ounces ;
a smaller one is too trifl ing, and a larger one may be too force

ful (Fig . Of these two syringes A of the illustration is

the better model because it c an be man ipulated with one hand
,

which will always be a great advantage as the other hand will

be free to control and steady the wound tube. These are steril

ized by boiling .

13. Rubber Tub ing—The red rubber tub in g seems to be

the best quality for this purpose. One piec e, long enough to allow

considerable slack between the reservoir and the delivery tubes
,

should be provided, and there Should also be on hand several

shorter p ieces . This rubber should be in perfec t condition ,
as

,

at its best, it does not withstand the D akin solution well, and a

small defec t will soon play havo c with the patient
’
s comfort,

the bed , and the nurse ’s time . The caliber of this supply tubing

should be a few sizes larger than that of the wound tubes, or, a
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importan t part of the techn ic , but it c ould not succeed out of

c oOperation with the three o ther procedures which go with it

to make the whole. The four pro c esses, then , which make up

the complete system are :

I . D e
’

bridemen t . I I . Administration of the D akin S o lutio n

to the I nfec ted Wound . I I I . The Periodic al Bac terio logical

Examination of the Wound . IV . The S u turing of the Wound

When S terile .

I . DEBRID EMENT

As outlined above
,
the Carrel-D akin techn ic proper begins

with the surgical operation c alled “
d ébridement,

” which is a

Fren ch word mean ing
,
in the wo rds o f t h e International Dic

tionary,
“
Operation of removing by an in c ision any part whic h

causes obstruction or prevents escape o f pu This o peration ,

however
,
as applied here by D r. Carrel

,
involves a l ittle more

than the above definition implies
,
for by “

d ébridement” Dr.

Carrel mean s a very thorough
,
delicate

,
and rigidly aseptic

removal from the wound at the very earliest possible moment

of all foreign material
,
in fected tissue

,
injured tissue which

might easily bec ome infected , and also as much good tissue as

might stand in the way o f t he thorough application of the

D akin solution to absolutely every part of the wound . In other

words
,
when the surgeon debrides ” a wound he Operates as

soon as he can
,
uses and exacts the mo st rigid aseptic techn ic

possible, and under these condition s lays the w ound widely Open
,

takes out all foreign bodies
,
dirt

,
et c .

,
and then cuts away all

dead and in jured tissue and whatever goo d tissue may be n ec es

sary to give him reasonably go od access t o every remo te part of

the wound , using great care throughout n o t to cause any more

injury to the good tissue than is absolutely necessary t o gain

his end ; and when he is through he has a W o
"

nd that c ontain s

n othing but living
,
and

,
so far as the eye c an see , healthy t issue .

The first step in the treatmen t has n ow been taken—the w ound

has been “ debrided ” and as much of the infec tion has been

removed as is possible by mean s o f pure surgery.
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II . ADMINISTRATION OF THE DAKIN SOLUTION

This subdivision o f the method invo lves a group of pro cedures

which we shall classify as follows

1 . D ressing o f the Wound—a . Vaseline Gauze. b . The D e

livery Tubes. 0 . The Gauze and Co tton D ressings.

2 . Adjustment o f Instillation Applianc es.
—a . F o r the Rese

ervo ir In termit tent Method . b . For the Reserv o ir Co ntinuous

Method . 0 . For the Syringe Method .

3. Instillation o f the Dak in So lut ion—a . The Reserv oir In

termit tent Method . b. The Reservoir Continuous Method .

0 . The Syringe Method .

1 . D ressing o f the W0und .
-I t may seem to you

,
after

learn ing o f the thoroughness with which the d e
’

bridemen t was

done, that the wound should n ow be free from germs and that

healing would take place in the natural course of events . Or
,
if

you ac cepted doubt on this point you might hold that w e could

determine whether or n o t there still remained in fection by taking

a culture o f this clean and healthy-looking wound . This c on ten

t ion would n o t be quite sound
,
however

,
because of the fact that

in fection does n o t develop and become act ive fo r a day or two ,
and so, in order to play safe, the stage is set immediately for

the inst illation of the antiseptic solution .

a . The Vaseline Gauze—The first step is to apply the vase

line gauze strips t o the skin immediately surrounding the wound .

The skin bec omes irritated in a Short time if subj ec ted to a

constant bath o f the combination o f D akin ’s so lution and the

wound excretion s
,
and for this reason all parts likely to be

exposed t o drainage must be carefully covered with the vaseline

gauze which is imperv ious to it (Fig .

The assistant
,
a pair o f dressing forc eps in each hand

,
p icks

up the end of the vaselin e gauze strip which she turned back

when she packed it
,
pulls the piec e lo ose from the others and

immediately grasps the other end w ith the pair of forceps in

the other hand . She passes it thus t o the person dressing the

wound ; he, also , has a pair o f dressing fo rceps in each hand .
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These strips are then pressed smoothly and c losely upon the

needful parts as p o inted out above.

b. The D elivery Tubes—Next , the rubber wound tubes are

put into place. The size
,
shape

,
lo cation

,
and general charac ter

o f the wound will determine which of the four kinds of del ivery
tubes you have provided will be used (Fig . In some cases

you may be called upon for more than on e kind for the same

wound .

Tube A (Fig . 95 ) is the mo st frequently used one bec ause it

c an be adapted to the greatest variety of w ounds and c an be

best fitted into the more shapeless ones (see A of Fig .

FIG. 102.
—THE WAY TO LAY THE VASEL I NE GAU Z E STRIPS AROUND THE

MARGIN or THE WOUND.

However, if the wound is in such a position that it will not hold

the solution until it is absorbed—in other words
,
if it is no t

right-side-up ,
as one on the lower part of the leg or arm,

or on

the back—tube B (Fig . 95 ) will have to be used (see B of Fig .

103 ) and the gauze which you have wrapped around it will serve

as a storehouse which will supply the solution to the t issues as

fast as they c an absorb it . Some of the small gauze dressings

which you have provided may also be used in this c ase to fill

in the wound or to keep the tubes in place. It should be remem

bered that when this gauze is used it should be saturated with

the D akin solution before it is inserted . Also
,
when tube B is

used the gauze-wound end should be dipped into the solution

before insertion . The solution basin mentioned above is, of

course
,
used for this purpose.

If the wound is a relatively smo o th-walled one
,
and will hold
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the solution ,
tube C (Fig . 95 ) is used (see O of Fig . and

some o f the small gauze dressings may be tucked around it to

keep muscles or other structures from closing in upon it and

obstructing it
,
though when this is done the gauze should be

so placed that it does n o t come between the tub e open ings and

the wound surface
, as it is likely to become clogged with w ou

‘ d

excretion s and will then be impervious to the so lution .

In the case of a shallow wound on the surface
,
espec ially if it

is extensive
,
one or more of tube D (Fig . 95 ) will be used (see

D of Fig . a thin layer o f gauze being first spread over

the wound to prevent the tube from adhering to it . Not more

than one or two thicknesses of gauze should be used because it

will become clogged with the wound excretion s and prevent the

solution from reaching the wound . A number of tube A mav

also be used on this type of wound .

In all cases tubes must be selec ted in which the perforations

will no t extend beyond the edges of the wound .

When tube D is used the glass Y -connecting tube must. be

affixed before it is put into plac e, but with the others it will be

found more satisfac tory, and just as good techn ic , to adjust

th eir connecting tubes after the patient has been put to bed .

a. The Gauze and Co tton D ressings
—The sterile gauze dress

ings are n ext applied , and over them the cotton pad ,
non

absorbent side outward , o f course . In nearly all cases these

pads will have to be split so as to allow the rubber delivery tubes

t o pass outward through them (Fig . 104 ) rather than under

them
,
one reason for this being that by this means the tubes

can be kept in plac e better , and another being that the patient

is thus protec ted from any leakage from the ends of the tubes

and also from the unpleasantn ess o f c ontact with rubber . The

safety pin s you have provided will come into service at this

point .

The cotton pads must n ever be omitted because they serve

tw o impo rtan t purposes : They protect the bed and the patient ’s

clothin g
O 7

evaporation o f the so lution . In this c onnection it may be well

and the n on -absorbent layer o f c o tt on prevents undue
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t o warn the nurse again . t c o vering any part of a Carrel-D akin

dressing with rubber sheeting o f any kind , as a c ertain amount

o f evaporation is inev itable and the re-conden sation that would

take place under the rubber sheet would be as unwho lesome

and un c omfortable in this case as every nurse knows it is in

all o thers .
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The dressings are then
,
of course

,
secured by bandages, or

in some cases by tape or webbing straps which can be tied in

plac e . D ressings for Carrel-D akin cases should no t be fastened

quite so tightly as is permissible with most other dressings
,

bec ause they will admin ister the so lution better when loose , and

furthermore
, the bandages sometimes shrink a l ittle when they

become w et .

2 . Adjustment o f Instillat ion Appliances—Before the ar

rangemen t o f the in stillation o utfit is carried further
,
which

ever method o f admin istration is to be used , the patien t must be

made c omfortable and the bedding adjusted as far as possible .

FIG. 105 .

—ARRANGEMENT o r THE APPARATUS FOR THE RESERVOIR METHOD
or I NSTILLATION .

The chief obj ect to keep in mind at this point is to arrange the

Datient and bedding , in relation to the wound , in such a way as

to make possible the admin istration of the D akin solution with

out any disturbance or discomfort to the patient .

Your next step will depend upon which of the several meth ods
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tion from the same sourc e (Fig . A

study of this illustration will furnish

enough suggestion s to cover any case .

F IG. l o7 .
—ARRANGEMENT

or THE S CREW STOPCOCK
AND THE GLAS S DROPPER
TUBE ON THE MAIN SUPPLY
TUBE FOR THE RESERVOIR
CONTINUOUS METHOD OF

INSTILLATJQNr

b . F or the Reserv oir Con tinuous

Method—When this method is adopted

delivery tube C (Fig . 95 ) is used in

the wound . Instead of the spring stop

cock on the main supply tube the screw

one (B of Fig . 98 ) should be used , and

just below this the tube should be cut

and the dropp er tube (Fig . 100 ) in

serted
,
as indicated in Fig . 107 . Other

wise the adjustment is the same as that

described above for the reservoir inter

mitten t method .

0 . F or the Syringe Method —If the

wound tubes are easily accessible n o

further adjustment is necessary
,
for the

solution can be in j ected into each indi

vidual tube directly from the syringe .

If the wound is so situated
,
however,

that this is in conven ient
,
the glass c on

nec ting and distributing tubes and

some of the short pieces of supply tub

ing you have provided c an be arranged

as for the reservoir method so as to be

able to feed the solution from one main

tube (Fig.

3 . Instillation o f the So lution

The standard practice i s to admin ister

the solution every two hours, day and

night . This frequency is determined

by the fac t that D akin ’s so lution is very
un stable and lo ses its sterilizing power

by the end of this period . The mechan

ism is so adjusted , as you are now pre
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pared to con cede, that , with average care
,
the treatment can be

given without any disturbance or discomfort to the patient, and

so
,
it is just as easily carr ied out during the n ight as in the day

t ime . This is a very merc iful feature o f the method because

this is one treatment which is never interrupted . The impor

tance o f regularity and punc tuality in the instillation is one of

the most urgent points for the beginner to learn . Another

important p o int to be learned early is to pay c lo se at tention to

the amount, as nearly as possible
,
o f the solution which is

required to fully bathe each individual wound and then rel i

giously give just that amount , and no more and n o less . If too

little is given the germs in the parts of the wound unbathed

F IG. 108 .
—METHOD OF CONNECTING INAOOESS IBLE WOUND TUBES To A

S INGLE S UPPLY TUBE FOR THE SYRINGE METHOD OF INSTILLATION .

flourish unhindered and indefin itely ; if too much is given it may
no t all be abso rbed before the next instillation and the old

,
use

less solution blocks the way for the new . Another menace
'

Of

too great a quantity is the discomfort
,
and even in jury, to the

patient which results from the solution being spilled over healthy

surroundings o f the wound or onto the bedding and causing

irritation o f the patient ’S skin . In some in stances the surgeon

will
,
when he has fin ished the de

’

bridemen t
,
estimate, or even

measure
, the correct dosage for that particular wound and

prescribe this exact amount for each in stillation . As you can

readily see
,
in order to carry out this prov ision it will be nec es

sary that either the syringe metho d o f admin istration be used ,

or else, that you be equipped with the graduated glass irrigator .

Otherwise, one or two instillation s will be enough to teach one
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the proper quantity for a given wound
,
but if there must be

doubt at any time it is better to err on the side o f too much than

on that of t o o l ittle . Of course, as the wound heals a smaller

do sage of the so lution will be necessary, but this variation will

be determined from time to time when the wo und is dressed .

D etails o f the actual instillation for the several methods are

as follows

a . The Reservoir Intermitten t Method—All the nurse has

t o do to make the in stillation by this mean s is to open the stop

c o ck for the time nec essary for the passage of the amount of the

solution prescribed or estimated .

The two great errors that are most easily committed by this

method are to allow the solution t o flow too suddenly and t o o

forc efully, and to give too large a dose . Sudden and fo rceful

instillations are painful to the patient , especially if the solution

is cold . The objection s to overdosage have been men tioned

above .

Another difficulty is to determine whether or n o t all the

delivery tubes are func tioning . It is possible
,
however

,
to get

this information by the closest scrutiny of the glass distributing

tube while the solution is flowing . When on e does become

blo cked it may sometimes be open ed by disconnecting it at the

glass distributing tube and gently forcing some o f the D akin ’s

solution into it with a syringe . This should be done with great

care
,
however .

b . The Reserv oir Continuous Method—The screw stopcock

is so adjusted that the solution drops through the glass dropper

to the wound at the proper rate t o keep the dressings at an even

degree of moisture . The ac tual rate will depend
,
o f course

,

upon the area supplied by the tube
,
but it will probably be

somewhere between 5 and 10 drops per minute.

This was the method originally recommended by D r. Carrel
,

but it has now been rather laid aside in favor of the others .

0 . The Syringe Method—I t n eed hardly be said that this

method consists merely of in jec ting the D akin solution into the
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The first smear or two may n o t show much decrease in the

number of germs, but after that there should be a gradual

decrease, and the zero mark on the chart is reached in from a

few days to several weeks, depending upon the severity of the

in jury and upon the type o f t issue involved ; that is, whether

it is the soft parts of the body, bone, et c .

If the expected downward course of the count does not take

place promptly all p ossible causes should be investigated, and

F IG. 109 .
—DR. CARREL ’S BACTERIOLOGICAL CHART FOR A TRACED RECORD

OF THE MI CROS COP I CAL COUNT OF THE BACTERIA I N THE SMEARS TAKEN
FROM THE WOUND DURING THE COURSE OE THE CARREL-DAK IN TREATMENT.

the trouble will usually be traced to one or more of the following

causes

1 . In complete d ébrid ement .

Incorrectly placed del ivery tubes .

Insuffic ient number of del ivery tubes.

Insuffic ient amount o f instillation .

Faulty adjustment of dressings .

6 .
Flaw in techn ic somewhere along the l ine from d ébride

men t to instillation .

The surgeon or the pathologist will do this bacteriological
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part of the techn ic , though there may be cases in which the

nurse will be c alled upon to take the smear from the wound .

It should n o t be nec essary to remind the nurse that the stric test

asep tic technic must be observed in this ac t , and that the slide

must be c arefully protec ted from contamination until del ivered

to the pathologist .

The smears should be taken at the same hour each day; no t

soon er than two hours after an instillation ; and the various

Operation s from the taking of the smear to the counting o f the

germs should be d one by the same perso n or persons throughout

the course fo r a given case, so as to eliminate all variation s due

0 causes outside of the wound itself.

IV . SUTURING OF THE WOUND

When three successive smears have shown no germs the sur

geon then sutures the wound, which should heal uneventfully.

It must n o t be forgotten ,
however

,
that this sterilized wound is

no t yet safe, but that it may be reinfec ted unless the rigid

asepsis is maintained until heal ing is complete.

One case has now been carried through the entire course of

the Carrel-D akin treatment and we shall proceed to learn how

to treat the tubes for the next one.

D ISPOSAL OF USED DELIVERY TUBES

If in good condition these tubes may be used again, but the

greatest care must be exercised in the re-preparation of them.

Immediately upon removal from the wound the tubes should

be stored in some antiseptic solution . If this is n o t possible

immediately they should at least be put into a basin of saline

solution or even plain water
,
because if they are allowed to

become dry before washing it will often be very difficult to get

them clean . Any an tiseptic so lution which will n o t injure rub

ber will do , such as lysol or carb o lic . D akin ’s solution may be

used , of course, but un less one
’

s supply Is very abundant this

is more extravagant than necessary .
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In any case, the tubes should be allowed to soak for several

hours in the antiseptic solution before anyone is asked to handle

them fo r washing . It is probably true, however, that these tubes

are n o t greatly infec ted ,
particularly on the in side, because of

the fac t that they have constantly been in contact with the D akin

solution while in the wound .

Nevertheless
,
rubber gloves should be worn when washing

them,
and care should be taken n o t to splash the wash water

into the eyes, mouth , et c . This point may seem an unnecessary

one to remind nurses o f
,
for they learn early in their work to

beware of
'

such accidents, but this is a peculiar case because of

the fact that, in order to get the tubes clean on the inside
,
it is

necessary (for they are t ied shut at one end ) to struggle c on

siderably with them while holding them stretched out en ough to

en large the perforation s suffic iently to allow what is in side to

be washed out . They will inevitably snap out of one
’s fingers

repeatedly and should not be able to splash anything about which

is not reasonably clean . Clear running water should be used

first in the washing
,
and then soap and water.

'

The use of a

forceful syringe is an advantage at this stage. After a thorough

rinsing the tubes are ready for the final boiling.

THE DAKIN SOLUTION

What It Is Made From.
—D ak in ’s solution is usually made

from three well-kn own chemical substances
,
namely

,
chloride of

lime, carbonate of soda (washing soda ) , and bicarbonate of soda.

This sounds as though it should be a very simple chemical and a

very easily prepared one
,
but as w e shall see later

,
when we get

down to the study o f its chemistry
,
it is really far from simple .

When we come to the instruction s for making the solution we

shall give a process in which the chloride o f lime is no t used
,

but since this other method on ly uses another mean s of obtain

ing the all- important chemical
,
chlorine, i t involves no vital

difference .

What It 15 .
—In simple terms Dakin ’s solution is a to

per cent . so lution of sodium hyp o chlorite. Chlorine, as you

may know, is one of the most active of the chemical elements,
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be kept in mind at all times when admin istering the treat

ment .

D akin
’
s so lution is also a deodorant . Perhaps one of the

first points that a nurse will n ote about her first “
Dakinized

”

wound is
,
that where otherwise there would be an offensive

odor of pus there is only the fresh , clean odor o f the chlorine.

Another graceful servic e which this highly accomplished solu

tion gives is to beautify the wound into a healthful-appearing ,

rich
,
red color .

How It Is Made .
—The accurate compounding of the D akin

solution is a very exac t and technical chemical pro c ess, and

should be done by an experien ced chemist ; but as a matter of

knowledge and referen c e we give here the early crude process

and the later more elaborate one.

Dakin
’

s Early Pro cess

Ordinary water
Anhydro us carbo nate o f so da
o r, Crystallized salt

Chlo ride o f lime

Shake the mixture well . After half an hour siphon Off the

clear liquid and filter through cotton . Add to this solution

Bo ric ac id 4 0 grams

Daufresne
’

s Technic

This is D r. Carrel ’s own description of the process as pub

lished in the Journal of the American Medical Asso ciation . D e

c ember 9, 1916 .

Dakin ’s solution is a solution of sodium hypochlorite for sur

gical use, the charac teristics o f which , established after numer

ous tests and a long prac tical experien c e
,
are as follows

(a ) Complete Absence o f Caust ic Alkali—The abso lute

necessity for employing in the treatment o f wounds a so lution

free from alkal i hydroxide exc ludes the commercial Javelle

water
,
Labarraque ’s so lution and all the so lutions prepared by

any o the r p roc edure than the following
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(b ) Concentration—The con centration of sodium hypo

chlorite must be exactly between and per cent . Below

per cent . o f hypochlorite the so lution is no t sufficiently ac

tive ; above per c ent . it bec omes irritating .

(c ) Chemicals Required for the Preparat ion—Three chem

ical substan c es are indispen sable to D akin ’s so lution : Chlori

nated lime
,
anhydrous sodium carbonate

,
and sodium bicar

bonate. Among these three pro duc ts the latter two are of a

practically adequate c on stancy,
but this is no t the case with the

first . Its content in active chlorine (dec oloring chlorine ) varies

within wide limits, and it is absolutely indispensable to titrate

it before using it .

Titration o f the Chlorinated Lime .
—There must be on hand

for this special purpose

A 25 c .c . buret graduated in c .c .

A pipet gauged for 10 c .c .

A decin ormal solution of sodium thio sulphite (hypo

sulphite ) .

This decinormal solution of sodium thio sulphite can be ob

tained in the market ; it can also be prepared by dissolving 25

grams of pure crystalline sodium thio sulphite in 1 litre of dis

tilled water and verifying by the dec oloration of an equal vol

ume of the decin ormal solution of iodine by this solution . The

iodine is prepared by disso lving grams iodine and 5 grams

potassium io dide in 100 c .c . of water .

The material for the dosage thus pro v ided
,
a sample of the

provision of chlorinated lime on hand is taken up either with

a special sound or in small quantities from the mass which then

are carefully mixed .

Weigh out 20 grams of this average sample
,
mix it as c om

pletely as possible with 1 l itre of ordinary water
,
and leave it

in contact a few hours
,
agitating it from time to time . Filter .

Measure exactly with a gauged pipet 10 c .c . of the clear

fluid ; add to it 20 c .c . of a solut ion of potassium iodide

and 2 c .c . o f acetic or hydrochloric ac id . D rop
,
a drop at a

time
, into this mixture a decinormal solution of sodium thio

sulphite until dec oloration is complete .

The number of cubic centimetres of the hypochlorite solution
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required for
' complete dec olo rat ion ,

multiplied by gives

the weight of the ac tive chlo rine contained in 100 grams of

the chlo rinated lime .

This figure being kn own ,
it is applied to the accompanying

table , which will give the quantities of chlo rinated l ime, of

sodium carbonate, and of sodium bicarbonate which are to be

employed to prepare 10 litres of D akin ’s so lution .

I ngredients fo r

Example—If it required c .c . of the decin o rmal s olution

of the sodium thio sulphit e for complete dec oloration ,
the t iter

of the chlorinated lime in ac tive chlo rine is

x perc ent .

The quantities to be employed to prepare 10 l itres of the solu

tion will be in this case

Chlo rinated lime
Dry so dium carbonate
So d ium b ic arbonate

Ten Litres of D akin
’
s S o lution

Anhydrous So dium S o dium B icar
Carbo nate bonate
Gm. Gm.

115 96

110 92

105 88

100 84

96 80

92 76

89 72

85 70

82 68

80 66

77 64

74 62

72 60

70 5 9

68 5 7

66 5 5

64 5 3

62 5 2
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from 12 to 13 c .c . o f dec ino rmal thio sulphit e are required t o

complete the deco lo ration

13 x per cent . o f NaOCl

The Test for the Alkal inity o f Dak in ’

s So lution—It is easy
to differentiate the solution obtained by this proc edure from

the commerc ial hypochlorites and from Labarraque
’s solution :

Pour into a glass about 20 c .c . o f the fluid
,
and dro p on the

surface a few c entigrams of phen olphthalein in powdered form.

D akin ’s solution
,
correctly prepared , gives abso lutely n o change

in tint
,
while in the same condition s Javelle water and La

barraque ’s fluid give an inten se red coloration which indicates

in the latter two solution s the presence of free caustic sodium .

Another method which simplifies the manufacture of the

Dakin solution if the requisite apparatus can be secured is sim

ply to dissolve the sodium carbonate in the proper amount of

water and then pass the chlorine gas directly into this solution

from cylinders o f the compressed gas. A meter is used to

measure the gas as it flows
,
but the tests used in the above

process for the fin ished product must be made in this case also .



CHAPTER XX

BANDAGING

THE subject of bandaging is one which can be disposed o f

with a few arbitrary demonstrations, and some pupils c an be

trained thus into dextrous bandagers ; but on the whole
,
time

can be saved and more intelligen t Skill attained if demon stra

tion and prac tice are reserved till a general survey o f the field

has been made from the more purely theoreti cal standpoint .

It may be true that the art of bandaging -i : no t a maj or sub

jec t , Speaking theoretically, but there are certa in real prin c iples

involved which must be observed in all bandaging that is

worthy of the name
,
and though they are few they are impor

tant enough to be dign ified by serious classification and study
as a foundation for practice . Before we take up the actual prac

t ice o f the art of bandaging
,
therefore, let us prepare ourselves

to do it as intelligently as we c an .

DEFINITIONS

A bandage may be defined as a piece of flexible material

suitably fashioned fo r applic ation about something as a co ver

ing, a reinforcement
,
or a compressor .

The term bandaging will then mean the art of applying the

bandage for any Of these purposes.

USES OF BANDAGES

The purposes fo r which bandages are used may be summed

up under these headings :

1 . To ho ld dressings, splints, and o ther app lianc es in place.

2 . F or supp ort, as in the c ase o f a sprain ed j oint
, etc .

3 . F or pressure , as in the case of a bleeding vessel , et c .

35 5
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The specific uses are too numerous to mention here
,
and they

will be readily gathered in the following pages .

FORMS OF BANDAGES

Under the general defin ition the bandage may be of a great

number o f forms
,
but those in more c ommon and standard use

are : (a ) The Ro ller Bandage, (b ) The Triangular Bandage,

(c ) The Many-Tailed Bandage .

F IG. 1 10 .
—THE ROLLER BANDAGE.

(a ) The Ro ller Bandage (Fig . 110 ) is merely the bandage

material which has been cut into a long
,
narrow strip and

rolled up
,
from one end to the other

,
into a compact cylinder

so that it may be more easily and quickly handled and used .

The market supplies these bandages in all materials and sizes

ready for use, but there will be occasion s when these will n o t be

available and every student should learn the several methods

for preparing them. There are numerous hand machines for
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ro lling bandages, and the nurse will have access to these in

mo st hospitals, but as a preparation again st the times when She

will be out of reach of machines she should practic e one or

both of the hand methods illustrated in Fig . 111 . This is

really a simple thing to do and the only points to bear in mind

about it are that a solidly rolled bandage is much more satis

fac t orily applied than a softly rolled one
,
and that to secure

a solidly rolled one it must be very c ompac tly rolled from the

very beginn ing because the whole will have n o more body in

the end than its core .

The roller bandage is by far the more common ly used one
,

and the one which is adaptable to the greatest variety o f pur

poses.

(b ) Th e T r i a n g u l a r

B an d ag e (Fig . 112 ) is

s i m p l y a three-cornered

piece of material the shape

o f the half o f a square

which has been cut from one

F IG. 112—THE TRIANGULAR BANDAGE
, corner to the diagonally o p

OR SLING'

po site one, or whi ch has been

folded double along this line . Aside from one or two uses which

will be en coun tered later
,
this bandage will be employed only as

a substitute for the roller bandage in emergen cy cases, as i t is

more easily and quickly improvised than the roller one.

(c ) The Many
-Tailed Bandage (Fig . 113 ) is made in a

number of slightly varying design s but c onsists essentially

either of a single oblong piece of material which has been

split at each end into two or more tails (A and B o f the illus

tration ) , or of a c ombination of two or more strips whose edges

have been overlapped and stitched together in the middle, leav

ing the ends free (C of the illustration ) . The particular type

C is common ly known as the S cultetus bandage o r binder . The

many
-tailed bandage serves few piIrpo ses for which the roller

bandage will n o t be preferred , but it has wide application and

c o n stitutes a very serviceable emergency form because it is

simple to make and easy to apply .
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FIG 1 13 .
—MANY-TAILED BANDAGES . A and B , the simple design made

by Spli tting the ends o f an o blong p iec e o f materia l ; C, the S cul tetus
bandage o r binder made from strips o f material lapped o ne upon the
o ther and st itched toge ther f o r a Sho rt d istance in the middle .

MATERIALS USED FOR BANDAGES

It would be impossible to give an exhaustive list o f the ma

t erials from which bandages are made because there is scarc ely

any limiting requisite exc ept that of flexibility. However
,
the

more or less standard ones for the three forms of bandages are

as follows

(a ) Ro ller Bandage

Gauze

Muslin

Canton flannel

Woolen flannel
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Elastic webbing (woven cotton bandage )

Rubber

Crinoline impregnated with starch—the starch bandage

Crinoline impregnated with plaster o f Paris—the “ plaster

Of Paris bandage ”

Crépe paper

Gauze is the mo st frequently used material . Its advantages

are that it is light in weight , c o o l , and so flexible that it is easily

fitted to all parts . It cann o t be washed or used a sec ond time

with satisfaction and is therefore a relat ively expensive ma

t erial.

Muslin is very su itable where greater strength is needed , as

in the application of the larger splints, in the arrest of hemo r

rhage, and in other cases where more pressure is required than

gauze will supply. It withstands washing and repeated usage .

Canton flannel, because of its combined softness t o the touch

and its strength, is often used where pressure is n ec essary over

a sen sitive part . It is also useful as padding underneath a

plaster or starch bandage.

Wo o len flannel is used c hiefly for its softness of texture. It ,
too

,
is washable and can be used repeatedly.

“Elastic
”
webbing is a specially wo ven cotton material which

furn ishes the advantages o f the adaptability and a large part

of the lightn ess of the gauze , a measure of the strength of the

muslin
,
the softness of the flannel

,
and the elasticity of the

rubber. As a substitute for the rubber this bandage has the

very desirable superiority of being highly porous
,
but its

strength is con siderably less .

The rubber bandage, common ly kn own as the Esmarch
,
is

made of gum rubber . It is used as a pressure or con stricting

bandage for the arrest of hemo rrhage
,
or for spec ial treatment

(see page

The starch bandage is merely crin o line which has been satu

rated with a boiled solution of starch
,
and ro lled loosely after

it has become dry. It is softened again in warm water for the

application
,
and when it has dried in place it con stitutes a

fairly rigid and relatively light cast or splint . It will be used

for the immobilization o f frac tured or otherwise in jured parts.
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(b ) Triangular B andage

Muslin is the usual material for this bandage, but any similar

material will
,
of course, serve as well .

(c ) Many
-Tailed Bandage

Muslin and Canton flannel will be used fo r this bandage
,

the choice depending upon the purpose it i s t o serve and the

part to which it i s applied .

SIZES OF BANDAGES

(a ) The Ro ller Bandage

The length of the factory-rolled gauze bandage is usually 10

yards, and that of the muslin and flannel ones 5 yards. These

have proved to be the most serviceable lengths on the whole
,
for

these materials, the greater length being needed in the gauze

because of its lighter weight and inferior strength which nec es

sitate the use of more layers of it . The crinoline for the starch

and plaster of Paris bandages may be of any length, but it i s

wise to vary the length with the width—that is, the narrower
ones need n o t be as long as the wider ones .

The width of the roller bandage will depend upon the part

t o which it is applied and will vary roughly as follows

Finger to 1 inch

Hand and arm to 21A? inches

Foot and leg to 3 inches

Hip 3 to 4 inches

B ody (chest and abdomen ) 3 to 5 inches

(b ) The Triangular Bandage

This bandage will vary in size
'

with the part upon which it

is used and will be in general as follows

Arm (the sling ) the half of 1 square yard

Hand the quarter o f the sling

Foot the half o f the sling

Head the half Of the sling

Shoulder the half o f 1 square yard

HIp the half o f 1 square yard
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(c ) The Many
-Tailed B andage

It will n o t be very helpful t o presc ribe dimen sion s for this

bandage as it will need to be fitted t o each patient
,
and the il

lustratio n s in Fig . 14 5
,
page 389

,
will guide the studen t as to

the proper measurements to make.

PRINCIPLES OF BANDAGING

B efore w e undertake to apply a bandage we Should ado pt

as our fixed, gu iding influen c es these three principles of the
art

1 . Evenness of Pressure

2 . D urability

3 . Neatness

These principles are stated in the order of their importance,
and in the order in which they should be put into efi ec t by the

beginn er
,
but one may not c all herself a fin ished practitioner

until she is able to observe the three simultaneously. They

scarcely need eluc idation
,
but a few important details pertain

ing to each o f them which the student should be reminded of

are as follows :

1 . Evenness o f Pressure—Every bandage necessarily ex

erts a certain amoun t of pressure depending upon the part t o

which it i s applied and the purpose which it is to serve. A bony

part
,
such as the skull, for in stan c e, will need and endure

,
in

general
,
more pressure than a yielding part

,
such as the hand ;

and a bandage applied to compress a bleeding vessel must , of

course
,
exert more pressure than one which serves the mere

purpo se of keeping a dressing in place . Much prac tic e is the

only mean s of acquiring go o d judgmen t as to the suitable

amount of pressure for any given case
,
and this must always

be guided by an intelligent comprehension Of
'

the object of

the treatment and the condition of the part bandaged, and by

due consideration for the patient ’s immediate and future com

fort .

Whatever the ten sion o f the bandage, however , the impor

tant point
,
from all standpoints, is that it should be equal
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throughout
,
because very serious results may fo llow otherwise .

In the first place
,
a bandage which constricts in lines here

and there is very unc omfortable. This objection will often take

c are of itself
,
however

,
through the c omplaint of the patient ;

but the really serious damage is done in those cases where the

part was prev iously so painful throughout or so subnormally
sen sitive for some reason that the patient does n o t accuse the

bandage . In these in stan c es the uneven ly-applied bandage may

so con strict blood vessels and compress nerves as to cause gan

grene or paralysis in the part .

Of course, a bandaged part is always kept under observation ,

but the best prec aution again st accidents from unevenness of

pressure is plenty of diligen t practic e with the bandage.

2 . Durability.
—The importan ce of durabil ity in an applied

bandage is so self-evident as to need n o comment
,
except

, per

haps
,
the reminder that an un stable bandage i s usually a very

unc omfortable thing to wear.

When one has learned the first principle well she has pro

gressed a long way toward the sec ret of this second one . That

is
, a bandage which is evenly app lied, within the l imitat ion s of

reasonably good pressure
,
is more l ikely to stay in place than

the uneven one. However
, the problem o f durability involves

much more than this and it is perhaps n o t an exaggeration to

say that excellence i s harder to attain under this principle than

under either of the other two .

Much may be accomplished as to durability by placing the

part in its customary position or in the desired permanent on e

before applying the bandage, because muscular motion under

neath a bandage will surely disarrange it more or less .

Finally
,
faithfulness to the method customary for the part o r

purpose will be of great importance because experience is re

sponsible for the particular method and it wil l be rare that the

best results will follow any c onsiderable departure from the

advic e of long experience . These various methods will be taken

up a few pages hence and the student will do well when She

reaches them to accord them a special mark of respect for the

sake of this principle of durability .

3. Neatness—This last principle is very unproverb ial in
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as illustrated in Fig . 115—that is
,
one hand prepares to place

and keep the free end where it belongs and the other to control

the unwinding of the bandage as it is applied . We then study
the five d ifferen t modes thus

1 . Circular Mode—The head is one of the subj ects for this
type of bandage

,
and so with b o th hands we lay the bandage

against the forehead (Fig . a small portion having been

unrolled for ease in properly lo cating it . The free end is held

again
c t the temple with the one hand while with the other the

bandage is rolled around the circumference of the head with

115 .
—THE WAY To GRASP THE ROLLER BANDAGE PREPARATORY To AP‘

PLY ING IT.

even and firm ten sion till it reaches the free end when it is con

tinned over this and around the head again in exactly the

same track. After the end has been secured the hand which

held it will be released
,
of course

,
to assist the other one by

carrying the roll around on its side of the head . When the

roll reaches the location of the free end the second time w e

have a circle of two layers of bandage around the head (Fig.

and have thus secured by friction and stress
,
or

,
in other

words
,
have “

anchored,
” our bandage ; and at the same time

we have applied the amount of bandage which may be taken

as a standard foundation—that is, two layers. This will rarely

ever constitute a complete piece of bandaging
,
but it do es enter
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FIG. 116. THE WAY To BEGIN THE APPLI CATION o r THE ROLLER BANDAGE

F IG. 117.
—THE CIRCULAR MODE OF BANDAGING—the usual anch o rage f o r

the appl ied ro l ler bandage.

into nearly every bandage as the mean s of both anchoring it
in the beginn ing and of securing it at the end .

2 . Spiral Mode .
-For this demo n stration w e shall Sele ct
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the upper arm. Grasp the bandage as before, lay it upon the

arm near the elbow,
and apply a circular bandage—that is ,

tw o layers, one directly upon the other, entirely around the

arm. Then begin to travel upward with slow Spiral turns of

the bandage (Fig . allowing each turn to cover at least

one-third of the width of the previously-applied one . Keep in

mind
,
as you do this , your three prin ciples, maintaining the

same tension on your bandage throughout , rolling the layers on

smo othly and at a stable angle (that is, not so great an angle

that they will have a tendency to creep back ) , and make it as

neat as you c an by keeping the edges

of every two layers parallel and by

covering the same fraction of the

w idth of the previous layer every

time . Finished with two or more Of

the circular turn s , this will make a

complete design which is applicable

only to such comparatively parallel

sided parts as some upper arms
,
the

fingers
,
etc .

,
or t o similarly-shaped

Spl ints .

3. Reverse Mode—The forearm

is a suitable part upon which to

demonstrate this mode because of its

cone-like outline . I t will be a good

plan for the beginner to apply
,
first

of all
,
a few turns of the spiral bandage to this part in order

to learn at once why it will not answer (Fig . She will see

that it embodies an in fraction of every one of the three principles

of bandaging—that is
,
the two edges of the bandage exert

unequal degrees of pressure, which is very clear from the fact

that one o f them is entirely free of ten sion in a part of every

turn ; it will n o t stay in place, as its appearance very clearly

indicates and as a slight pull would demon strate ; and it c er '

tainly does no t look neat . We c an correct all these evils very

easily
,
however

,
in this way

Start just above the wrist with the n ow familiar circular

bandage ; then begin one of the spiral turns, but just as the

F IG . 118 . S PIRAL
MODE OF BANDAGING .
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into one flat fold . This is done by holding the applied bandage

down with one hand just at the site of the reverse while the

free part is allowed to slacken slightly for the moment of the

reversal , after which the usual ten sion is resumed for the next

turn . This bandage will be secured at the end with the usual

c ircular bandage .

A great deal of prac tic e will be required before one can apply

the bandage well by this mode
,
and if it cannot be done well

A 8
FIG. 121 .

—THE F IGURE-OE-S MODE o r BANDAGING . A, the first turns ; B , the

c ompleted bandage o f the ankle .

some other mode should be used in stead for there are too many

lo o pho les in it for offen ses again st all of the three principles o f

bandaging . It is a very suitable method , however , for tapering

parts, such as the arm and leg, and if one wishes to become a

versatile bandager she must learn it .

4 . Figure-o f-S Mode .
-The ankle furn ishes us with a good

subject for this mode of bandaging . Start , as usual , with the

circular bandage as your an chorage
,
placing it around the foot

just at the base of the arch ; then pass the bandage in figure

of-8 style thus : D iagonally acro ss the in step toward the base

of the heel , around the back o f the heel , and across the instep
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again in the other diagonal to the original c ircular bandage

on the side opposite the starting point of the first diagonal (A

of Fig . This c ompletes one figure-o f-8 turn
,
and the

bandage is c o ntinued simply by repeating this maneuver till the

part is c o vered , lapping each turn over one-third o r o ne-half o f

the width o f the preceding one. If this i s to co n stitute a c om

F IG. 122—THE RECURRENT MODE OF BANDAGING . The patient is bo ld
ing the reverses in p lac e at the back o f the head . On a smal ler part, suc h
as the stump Of a l imb

, the bandager c an c on tro l the en tire o peration
h imse lf .

plet e dressing it will be secured by the circular bandage around

the ankle (B o f Fig .

Though the design of this bandage is n o t the simplest one

to learn
,
aside from that it is one of the easiest mo des with

which t o secure good results under all o f the three principles .

D urability is an especially promin ent feature o f the figure
-o f-8

bandage
,
and its appearan ce c an be made to c ompete very fa

v orably with that of any of the other modes .

The figure-o f-8 design has a very wide applic ation , being

almost the only suitable one for the joints of the body, particu

larly the larger ones, such as the ankle, knee , hip , wrist , elbow ,
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and shoulder ; and it is also applicable, in c ombination with the

reverse mode, in various other parts which will be indicated

later .

5 . Recurrent Mo de .
—This is perhaps the most difficult mode

to learn and it is also rather awkward to apply, in that it re

quires the assistanc e o f a third hand when applied t o the head
,

which is the most common subj ec t fo r it . Often the patient

himself will be able to lend this help ing hand but if he c an

not do this an assistant must be pro~

vided . As it will probably be the

o n ly available part fo r practic e
,
we

shall selec t the head for our subjec t .

Pass a c ircular bandage aroun d the

head, as described in Mode 1
,
stop

ping at the middle of the forehead ;
then reverse the bandage by the

same maneuver as you used for the

reverse Mo de (Fig. 120
,
page

and pass the ro ller backward across

the middle of the head and down

over the circular turn at the back ,
holding the fo ld of the reverse firm

F m, 123.
—COMPLETED RE ly in place with the thumb of the

fgfifgsififf gétifig3132 other hand meanwhile, and now ask

they c o nverge toward the mid ing the patien t or the assistant t o
dle o f the f o rehead wh ic h
means tha t the rever

’

ses are
plac e his hand upon the In tersec tIon

333125, £21
3

5d
O

dd.
an “

of the layers on the other side (Fig .

Repeat this process , back and

forth
,
till the whole head is co vered, working from the middle

toward the sides alternately,
and c overing one-half of the pre

vions layer each time (Fig . In station ing the reverses it

will be found possible and easiest to group them closely to gether

(each immediately on to p o f the previous one ) in the middle of

either side rather than to distribute them along the c ircular

bandage
,
as they can b e more easily held in place this way and

they will usually fit the part better thus . When the head has

been en tirely c overed the ban dage is again reversed t o the direc

tion of the original c ircular bandage and two more c ircular
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page The finger bandage may be anchored either around

the wrist or the end of the finger .

The thumb presents a somewhat different case from the fin

gers in that it is n early always bandaged with what is termed

the
“
spica

” bandage (Fig . This sp ica involves nothing

FIG. 124 .
—S P IRAL BANDAGE OF THE F I NGER ANCHORED To THE WRIST W ITH

A F IGURE-o r-8 AND A CIRCULAR TURN .

new as to mode
,
for it is a pure figure-o f-8 , but it so happens

that in the complete design the layers present the appearance of

the spikes in a head of barley, and therefore the bandage has

been given the distin ctive name spica .

”
Though the term

has its origin in the mere appearance of the completed bandage,

F IG.

—THE THUMB SPICA.

spica always carries with it the mean ing of a j oint bandage

because the figure-o f-8 takes on this appearance in all cases of

its application to a j oint which connects an appendage to its

trunk . The application of a thumb spica will present no new

problem to the student , and w e have emphasized it here on ly

for the sake of introducing the term which will arise in several

other cases later .

Whether or no t the fingers and the thumb are involved , our
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method of proc edure for the hand and arm will be this (Fig .

Begin about the palm with the c ircular bandage , then

a spiral or two if nec essary,
and proc eed with the figure

-o f-8

over the back of the hand and the wrist , around the wrist with

F IG. 126.
—COMPLETE BANDAGE FOR THE HAND AND ARM.

F IG. 127.
—REVERSE F IGURE-OF-8 BANDAGE . A

,
fron t V iew show ing the figure

o f -8 turn ; B ,
rear V iew Show ing the reverse turn .

the circular
,
upward over the cylindrical part o f the forearm

with the spiral
,
and thence with the reverse over the con ical

part t o the elbow . The elbow (in a slightly flexed position ) is

then c overed . directly over the j oint , with tw o or three circula)
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turns
,
several figure-o f-8 turn s (en ough to co ver it securely )

are passed over this and about the j oint
,
working upward and

downward from the j o int alternately . The upper arm is then

covered with either the spiral or the reverse, depending upon

whether it is o f a general cylindrical shape or a c on ical one .

On the shafts of the arm a c ombination of the figure—o f-8 and

the reverse modes are very suitable, the figure-o f-8 being used

as the theme and the reverse being introduced on ly when needed

to keep the bandage lying flat and to equalize the ten sion of

the edges
,
which will usually be every second turn (Fig .

In this case the cross of the figure-of-8 turn is made on the top

F IG. 128 .

-METHOD FOR SECURING BETTER ANCHORAGE OF A BANDAGE
ON A TAPERING PART. The lo ng sp ira l turns provide f ric tion f o r the re

mainder o f the bandage and a lso stabilize the wrist po rtion .

o f the arm (A o f Fig. 127 ) and the reverse on the back (B of

Fig . This bandage is very much preferred to any other

by some person s because of its sup erior durability.

An other variation sometimes employed for securing durabil

ity in a bandage of a forearm which is extremely con ical in

shape is to run a long spiral turn (just after completing the

wrist sect ion ) from the wrist to the elbow
,
one or two c ircular

turn s around the arm just below the elbow
,
and then the long

spiral back again (Fig . This gives the forearm bandage

the advantage of a l ittle more fric tion for keeping it in place

on the slop ing part
,
as it will n o t tend to slip so much on these

turns of gauze as it would on the bare skin ; and these layers

have been made very secure by the turns at the elbow.

Fo o t and Leg

The to es may be bandaged separately, l ike the fingers ; and

when the figure-o f-8 extension is n ecessary to keep it in place



https://www.forgottenbooks.com/join


378 TEXTBOOK OF SURGICAL NURSING

turns
,
and one or two spirals if needed . Then c over the heel

as described in the prec eding paragraphs . This will entail the

figure-o f-8 of the ankle which was desc ribed under Mode 4
,

page 370 . The details for the remainder of the leg will then

F IG. 13O.
—COMPLETE BANDAGE FOOT

correspond exactly with those given for the arm
,
including the

several variation s pointed out there (Fig .

The knee-join t bandage, of c ourse
,
will be upside down from

the standpoint o f the bandager as compared with the elbow,

but this will n o t cause any n o tewo rthy confusion .

The Eye

The eye bandage bec omes a very simple one if we conce ive of

it as being con struc ted
,
as it really is, entirely from the ele

mentary circular bandage . Accordingly, let us imagine our

standard c ircular bandage to be rigid , like a barrel ho op , and

fit it thus into the several position s o f the lavers in the eye
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bandage . First of all
,
we plac e it around the top o f the head

as we did the c ircular bandage in the demonstration o f Mode

No . 1 ; this is our foundation ,
o r an cho rage . Then we imagine

this c irc le on a pivot near the base o f the nose and swing it

down over the eye we are to bandage till it reaches the neck just

below the ear on that side, and meanwhile
,
on the Opposite side

j ust over the other ear
,
it will have risen somewhat above our

foundat ion circle . The two circles will now cross each other

SB

F IG. 131 .

—THE EYEBANDAGE. A, the first two c ircular turns in place ; B ,

the c omp leted bandage f o r one eye .

on the forehead and on the back of the head (A of Fig .

Then w e swing our c irc le again but only far en ough this time

to cover one-half or one-third of the width o f the parts of the

other layers which lie below the one ear and above the other .

In other wo rds
,
this layer l ies the width of the lap nearer each

ear than the preceding one and crosses it on the forehead and

on the back of the head at the sites o f its intersec tion s with the

horizontal turn . This maneuver is repeated until we have

enough angling layers (usually two or three ) to co ver the eye

well, and then we swing our circle back again into the first
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132 .
—DOUBLE BANDAGE.

F IG. 133 .
—THE EAR BANDAGE.

No te that i t is mere ly the eye bandage The Ear
design sl ipped about one -

quarter o f

the way around the hea d, and that
mo re turns are required f o r the ear The car bandage for either
region than were needed f o r the eye .

one or both ears
,
Will corre

spond
to that for the eyes in all detail except that more turns

will b e necessary as a rule (Fig .
In bandaging one ear it

is sometimes difficult to avoid covering t
he opposite one also , but

position and apply o ne or two

of the horizon tal turns to an

chor the whole (B o f Fig .

On some heads it may
be n ecessary t o anchor each

angling circ le with the ho ri

zon tal o ne
,
but this will mean

merely swinging the c irc le al

ternately from one positio n to

the other.

The flexible bandage will

not perform with all the me

chanical exactitude of the

rigid hoop
,
of course

,
and the

changes in plane will have to
be made with gradual sweeps

,

but these will be easily man

aged if the studen t has her

picture of the hoop structure

clearly in mind .

To bandage bo th eyes all

one n eeds t o do is t o alternate

the angling turn s between the

two eyes
,
and as a rule o ne

an choring turn should be ap

plied for each pair of angling

ones . The whole is
,
of course,

anchored finally with on e or

two of the horizontal turns

(Fig . 132 )
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This bandage will usually be applied under considerable tension .

The illustration s (Fig . 135 ) Show two ways of applying a

bandage to the cheek , temple, or chin . They need no special

explanation except that they are started like the Barton band

F IG 135 .

—TWO METHODS OF BANDAGING THE CHEEK ,
TEMPLE

,
OR CHIN .

A
,
a Simple figure

-o i -S wh ich w i l l fit a head w i th a prominen t c rown ; B ,

metho d nec essary when the c rown o f the head is flatter
,
the turns abo ut

the f o rehead a lternating w ith t he o thers and binding them in place . Band
age A is fastened o n the o ther side o f the head .

age . Sinc e heads vary so much in shape a trial must always

be made o f the first turn o f these bandages t o make sure that

it is stably stationed . A variation fo rward or backward
,
on

the top of the head, of the starting point, will always enable

one to find the proper balan ce .

The Head

The appropriate bandage for the head is the recurrent one

which w e described under Mode No . 5 (Figs . 122 and 123 ,

pages 371 and

A more conven ient way to apply the head bandage
,
however ,

is with two ro ller bandages, the ends o f which have been c are

fully pinned o r sewed together (Fig . F o r thi s w e pro

c eed thus : Lay the bandages against the middle o f the fo re

head , and then hold one stationary while you apply the an
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choring circular bandage about the head with the other. Then

pass the bandage which has been idle ac ross the t op of the

head to the c ircular turn at the back , roll the o ther bandage

across this (Fig . and then continue carrying the one

FIG. 136.
—DOUBLE ROLLER BANDAGE FOR THE APPLICATION OF THE RECUR

RENT BANDAGE .

bandage back and fo rth over the top of the head and binding

it down at each end by the c ircular turn s of the other .

The whole head may,
o f course

,
need t o be covered thus , but

the student should fo rm the habit (which does not seem nat

FIG. 137 .
—THE WAY TO USE THE D OUBLE ROLLER BANDAGE.

ural for beginners ) o f putting on only as much of the head

bandage as is nec essary to keep the dressing in place, as it is

very easily discontinued at any point .

This recurrent bandage
,
especially when applied to the head ,

is u sually designated as the
“
capeline

”
bandage, bec ause o f its



likeness to an iron skull c ap which was worn by soldiers in the

Middle Ages .

The Shoulder and Axilla

The spica is the bandage most frequently used for the

shoulder (Fig . Like the thumb spic a
,
of course

,
it is

merely a figure—o f-8 design ,
and needs no comment exc ept

, per

haps
,
t o point out that the application of it is begun about the

arm,
and that a few spiral or reverse turn s should be made

around the arm for secure anchorage before beginn ing the

sp ic a proper .

When there is a dressing in the axilla to be covered the shoul

F IG. 138 .

—THE SP I CA BANDAGE OF THE SHOULDER.

der spica may be varied by alternating turn s around the chest

with the figure-o f-8 turn s (Fig .

The Velp eau bandage will be used to immobil ize the shoulder

in such cases as fracture of the clavicle or scapula or disloca

tion of the shoulder . Place the arm o f the in jured side acro ss

the chest so that the hand lies well up toward the other shoulder .

Start the bandage by plac ing the end over the scapula of the

sound side
,
carry the roller forward over the in jured shoulder ,

angling downward and underneath the humerus
,
and thence

forward over the anterior chest and around to the starting

point (A of Fig . Repeat this turn on c e for security and
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between the affected side and the opposite sho ulder (A o f Fig .

Start underneath the arm of the affected side and anchor the

bandage with two circular turns about the chest j ust beneath

F IG. 14 1 .
—THE BREAST BANDAGE. A

,
the way t o start the bandage ; B , the

c omple te design .

the breast , passing the ro ller across the anterior chest first and

then around the back—that
“

is
,
when the right breast is to be

bandaged the end of the bandage is placed under the right arm

F IG. 14 2.
—THE DOUBLE BREAST

BANDAGE .

and the roller is carried across

the anterior chest to the left

arm ; and for
‘

the left breast the

direc tion is reversed . The an

chorage completed , the first

diago nal turn is started direc tlv

underneath the breast
,
and is

c arried well over on the oppo

site shoulder, then ce angling

downward across the back and

around to the starting point .

These alternate horizontal and

diagonal turn s are then re

peated till the whole breast i s co vered (B o f Fig .

To bandage bo th breasts at the same t ime
,
start as for one.

Apply the first diagonal turn , start the next horizontal turn but

carry it only as far as the opposite side and then instead of

completing it carry it diagonally upward ac ro ss the back t o the
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other shoulder
,
and then c e diagonally downward ac ross the an

terior chest and underneath the other breast . Then apply a

c omplete c ircular turn and extend it around t o the starting

point under the first breast . Continue the bandage by alter

nating the diagonal man euvers with the ho rizontal one till the

breasts are c overed (Fig .

Hip Spica

There is n o essential differen c e between this bandage and the

sp ica o f the thumb . The hip sp ica is sometimes applied with

out the circular turn s about the waist (A Of Fig . but the

alternation o f the circular turn with each figure-o f-8 (B of

A 3 C
F IG. 14 3 .

—THE HIP S PI CA BANDAGE. A
,
w ithout the c ircular turn about

the wa ist ; B ,
w i th the c ircular turn a lternating w ith eac h figure

-o f -8 ; C,
the double spic a appl ied w i th a single bandage .

Fig . 14 3 ) makes a mo re durable bandage and on e which will

be more comfo rtable fo r mo st patients . Any part o f the hip

region may be c overed with this bandage by simply placing

the sp ica direc tly o ver the wound . This bandage may be

started around either the waist or the leg .
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A double hip spica is very readily applied with one bandage

by simply alternating the figure-Of-8
’
s between the sides and

in serting circular turn s about the waist between them each

time (C o f Fig . This bandage may be started around

either the waist or one leg .

For the applic ation of these bandages it will be necessary to

elevate the patient ’s hips on some such rest as that shown in

B of Fig . 4 3
,
page 220 .

(b ) The Triangular Bandage

As remarked previously
,
the triangular form of bandage,

with one or two exception s (chiefly the Sling ) , is an emergency

F IG. l 4 4 .
—VARIOUS APPL ICATIONS OF THE TRIANGULAR BANDAGE.

one and will be used only in the absence of the roller bandage.

Emergencies, however, are very important and the nurse should,

therefore
,
not consider her bandaging education complete till

she has become adept with the triangular bandage . Parts to
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MISCELLANEOUS SPECIAL BANDAGES

The plaster of Paris bandage is a roller bandage , but as it is

applied wet and eventually becomes very rigid its application

involves a few points which differentiate it from the average

roller bandage . First of all
,
the plaster is never placed direc tly

upon the skin, a substantial padding of cotton , Canton flannel
,

or stockinet, et c .
,
always being used underneath it . The nurse

will rarely ever apply this bandage herself but she will assist

with it and her part will doubtless be the soaking of it . This

she will do by standing it on end in a basin of suffic ient warm

water or weak salt solution to cover it . A very few moments

will suffice for saturating it
, the cessation o f the bubbling which

always follows immersion indicating that it is ready fo r use .

Since you have probably made the bandage yourself you will

know how insecure the plaster is within it and will therefore

be very cautious about the removal o f it from the water . It

must be squeezed just enough so that the water will n o longer

drip from it—no more and no less—for if too w et the dripping

water will carry the plaster away with it and will unnec essarily
w et the padding , and if too dry it will bec ome hard befo re it

c an be applied . Your method
,
therefore

,
will be t o encircle

the bandage very cautiously with a hand at either end
,
c om

press the ends gently at the same time
,
lift it out of the water ,

and simultaneously extend your pressure o ver the remain ing

surfac e just suffic iently to stop the dripping—but do no t twist

it . Prac tic e is required to do this well and without wastage

of the bandages, for it must be done qui
c kly as well as care

fully . As light wood Splints are sometimes used to reinforce

this bandage they will be part of the nurse ’s preparation
,
as

will also a small amo unt of dry plaster which is sometimes used

for fin ishing the surfac e of it .

F o r the application of the starch bandage the nurse
’s prepara

tion will be similar to that fo r the plaster
,
but the bandages

will not require the extreme care in handling and they may

be more nearly freed of the water .

The Esmarch bandage is sometimes applied for the purpose

of reduc ing the venous circulation o f a congested part and
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thereby increasing its arterial supply and the accompanying

local nourishment . This constitutes a special treatment known

as the
“
B ier ’s ” treatment . It will

,
therefore

,
never be admin

istered exc ept by special o rder , but it belongs to the subject of

bandaging and there are several points about it which the nurse

should learn .

The treatment is usually admin istered to some inflamed part

o f the extremities
,
and the general rule o f applying the bandage

from below upward will ho ld in this case . The mode of appli

cation will be the spiral on e ; the bandage will be applied above

the inflamed part ; and as the obj ec t o f the bandage will be to

restric t the venous c irculation and n o t the arterial
,
it must n o t

be applied too tightly. The frequency and duration of this

treatment will be prescribed
,
and while it is in operation the

nursing attention must be faithful . The parts below the band

age should retain their normal temperature ; there should be

no ac companying pain ; the pulse in the part should n o t be al

t ered ; but a moderate amount of swelling and edema
,
and a

bluish-red c olor
,
should be expected . As a rule

, the part will be

elevated after the bandage has been removed to hasten the

reduction o f the edema
,
but the nurse will be guided by in

struc tions from the surgeon as to this .

Varic ose veins of the leg,
are sometimes treated with a pres

sure bandage. The material to be used for this bandage will

usually be presc ribed , and it may be any one of those we have

already discussed . The elastic materials
,
however

,
will prob

ably be given preferen ce
,
though where elastic ity is desired it

may be secured in some degree with an inelastic bandage by

first covering the part with a thin layer of non-absorbent cot

t on . The importan c e o f this bandage from our present stand

point lies in the requirements that it be very smoo thly and

even ly applied
,
that its ten sion be suffic ient to support the en

larged vein s without obliterating them,
and that it be applied

as follows : Elevate the foot somewhat befo re applying the

bandage so that the veins will n o t be unnec essarily engorged ;
start the bandage near the to es ; and use the spiral form as much

as possible throughout , departing from it only sufficiently to

secure even p ressure o ver the more irregularly-Shaped parts .
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A pressure bandage is somet imes applied to the extremities
,

particularly the legs, in case o f shock to reduce the circulation

in them to some degree and thereby to con serve the heart ’s

energy somewhat . A generous layer of non-absorbent c otton

should always be used under this bandage because
,
while it fur

nishes the usually desired elastic ity it also conserves the body

heat which is vitally importan t in such cases .

Many of the bandages described in the practical discussion

above might properly be classified here also as “ special ” band

ages—for examples
,
the ankle bandage in a case of sprain

, the

Velpeau , the Barton , some of the spicas , and sometimes the

breast bandage- but as they are thus distinguished merely by

their greater ten sion they merit on ly mention in this connection .

THE FASTENING OF THE BANDAGE

(a ) The Ro ller Bandage

First of all
,
the site selec ted for the securing of the end of

the bandage should be remote enough from the wound to avoid

causing pain to the patient by the man ipulation necessary . If

n o t incon sistent with this point
,
an accessible place should be

chosen for evident reason s . And of n o t the least importance

is the point that all fasten ings that protrude, such as knots and

safety p ins , should be so placed that the patient will n o t have

the discomfort of resting upon them.

There are on ly about four go od methods for fasten ing the

bandage and they have their special adaptation s and limitation s

as follows :

1 . Safety Pin .
—This fastener (A of Fig . 14 6 ) w ill apply

to most bandages and it is a very satisfactory one because it

can be passed through all the underlying layers and so bind

them all securely together . It may sometimes be objection

able
,
however, for children in places where they c an reach it

and Open it
,
or where they might in jure themselves upon it .

Likewise
,
irrational patients are l iable to interfere with this

fastener .

2 . Adhesive P1aster.
—This is an unobtrus ive and neat

fastener (B of Fig . 14 6 ) but it is n o t as secure as the safety



https://www.forgottenbooks.com/join


394 TEXTBOOK OF SURGICAL NURSING

3 . Tying—This is a rough-and -ready method (C o f Fig .

14 6 ) which can always be resorted to in the absence o f other

means . To fasten the bandage by this method
,
tear or cut it

down the middle o f the end
,
tie a knot at the bottom of the

slit to prevent further tearing
,
and then tie these strips around

the part . The student should learn this method but she should

immediately store it away for emergen cy use on ly, as it is al

most never comfortable to the patient because of the fact that

if it is tight enough to hold the bandage in place it will cause

a line of stricture .

The Esmarch bandage is an exc eption to this case in that

tying is about the on ly suitable method for it . The rubber

will not
,
o f course

,
be split to make the strings

,
for tapes are

usually cemented to one end for the purpose. If these are

lacking
,
however

,
a few turn s of a gauze bandage

,
a p iece of

tape
,
or anything similar may be fastened about the terminus

of the Esmarch . The above-mentioned obj ection to tying does

not enter into this case because the rubber is rigid enough to

dissipate the obj ectionable pressure of the string .

4 . Sewing—This method (D of Fig . 14 6 ) is applicable

where greater strength is needed , or in the case of children or

irrational patients . It goes without saying
,
of course

,
that

great caution is necessary in sewing a bandage on a patient .

(b ) The Triangular Bandage

The safety pin ,
tying of the corners

,
or both (see Fig. 14 4 ,

page will cover all cases for this bandage .

(c ) The Many
-Tailed Bandages

Tying of the ends or safety pin s will an swer for the head and

chin bandages
,
but for the other parts safety pin s are all but

indispensable (see Fig . 14 5
,
page

MISCELLANEOUS BANDAGING RULES

1 . Never bandage two surfac es of skin together
—separate

them with gauze or cotton ,
preferably n on -absorbent cotton .

There is always a certain amount of moisture present on the
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surfac e o f the skin and if this is confined it will accumulate,
and in addition to being un c omfortable it may seriously chafe

the parts in time . The non -abso rbent co tton keeps these sur

fac es apart and allows evaporation o f the moisture
,
whereas

absorbent co tton or gauze absorbs and retains it . This applies

particularly to the fingers
,
toes

,
axilla

,
and the arm and chest

in the case o f the V elpeau bandage .

2 . In all c ases where surgic al n ec essity does n o t c ontraven e
,

parts should be bandaged in their ac customed po sition . This

applies with special emphasis to the ears
,
which should always

have suffic ient padding behind them to prevent their being

held more closely t o the head than is natural fo r them. Band

ages of the neck
,
axilla

,
the hand and fingers

,
and the toes

,

also call for special con sideration in this respect .

3. In bandaging the hand and fo ot leave the fingers and to es

exp o sed if possible so that they may be watched as guides to

the condition o f the c irculation o f the limb . Coldness
,
blue

ness
,
and swelling o f the fingers or toes

,
or of any part below

a bandage
,
are sign s that it is too tight at some po int . This

acc iden t is very largely prec luded by attention to pressure in

the application o f the bandage
,
but it must n o t be fo rgo tten

that parts under even the most expertly applied bandage may

swell later from causes entirely unrelated to the bandage itself .

In the c ases of the arm or leg the pulse , if ac c essible
,
at the

radius or the dorsum o f the foot will , o f c ourse , be a valuable

guide t o the state of the arterial c irculation .

4 . D o n o t apply a wet bandage because it will probably

shrink in drying and become too tight . The plaster o f Paris

and starch bandages are, of c ourse
,
exception s, but they are

always applied with this in mind
,
and a thick padding of

sto ckin et
,
co tton

,
or Canton flannel is usually provided under

neath them to guard again st this danger .

5 . When applying a bandage o ver a wet dressing, or over a

Carrel-D akin dressing which will eventually become w et
,
re

member this probability o f shrink age and apply it co rrespond

ingly lo osely.

6 . If n ec essary to bandage a dressing und er a splin t, remem

ber to do it lo o sely because , even though you may be able to note
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the condition of the part , it will be very inconven ient to c orrect

undue tightness in this case, and durability is n o t important

here since the splint and its bandage will give the additional

security needed .

7 . In p lacing the reverses of the reverse bandage, see that

they are n o t over bony or prominent parts , such as the shin

or radius
,
for they may become very painful because of the

uneven surface they create . The line of these reverses is best

placed on the outside of the leg and arm .

8 . Always apply the ro ller bandage from below upward ,

particularly when exerting spec ial pressure, because when put

on in the opposite direction it allows the vein s, which are even

tually to be undern eath it , to become engorged with blood which

is thus imprisoned and may later be the cause of much dis

c omfort and even more far-reaching trouble . Likewise
, the

Scultetus bandage should be fastened from below upward .

9 . Make it a rule in applying the roller bandage to the ex

tremities to start by ro lling it outward rather than inward

that is
,
to bandage a right arm or leg (assuming that you are

face-to-fac e with your patien t ) , ho ld the roller in your left

hand and start by rolling it toward your left side ; to bandage

a left arm or leg, then ,
you will hold the bandage in your right

hand and start it toward your right . A test application will

show you that observance of this rule will give you greater free

dom and ease in the adjustment of the reverses and the fig

ure-of-8
’
s.

THE REMOVAL OF ROLLER BANDAGES

Gauze and paper bandages are rarely ever used more than once

and they are therefore usually cut away. If one is equipped

with the special bandage scissors (Fig . the operation is

very simple as the blun t point c an be passed underneath the

bandage with perfect safety
,
provided

,
of course

,
that the

region o f the wound is entirely avo ided
,
as it should be in any

case .

The washable and rubber bandages will simply be unwound ,

and a little practice will enable one to roll them together loosely
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there is one ) ; and to save labor one should selec t the shortest

lines that will an swer the purpose . Some labor may be saved

in the sawing process by wetting the plaster immediately ahead

o f the in strumen t with a few drops of hydrogen peroxide
,

acetic acid
,
or bichloride solution . These solution s have a

slightly solvent p ower over the plaster
,
but a l ittle plain water

an swers the purpose very well also . Care should be taken not

to use en ough of these solution s to wet bandages or dressings

underneath
,
and it should also be remembered that the bichloride

will be very unkind to the metal in struments if exposed to

them too long . The prec aution should always be taken of dis

c arding the kn ife or saw in favor o f the sc issors befo re this

bandage is entirely severed to esc ape the danger of cutting

the patien t . Sometimes this labor will be obviated by the sur

geon who will cut the plaster just after applying it and while

it is still soft . In this case the cast will be bound together by

a strong bandage and its removal will then b e a simple matter

S tarch bandages c an usually be cut with strong bandage scis.

sors
,
though if they are thick the plaster kn ife or saw may be

needed .

Finally
, prac tic e is your great highway to success in the art

of bandaging . We may seem to have led . you through more

devious byways than necessary to bring you to it , but w e be

lieve this is a case of the longest way around being the short

est way home.



CHAPTER XXI

OPERATIONS IN THE HOME

THERE is perhaps n o greater bugbear to the young nurse than

the prospec t of hav ing to prepare for an operation in the home .

No matter how excellent her c ourse of train ing may have been

in general , she very rarely has learned the solution s o f the

many practical problems which will arise when she is out of

reach of the elaborate equipment and the ready-t o -use supplies

which made life comparatively simple for her in the hospital

operating ro om . However
, the nurse who has learned her hos

p ital lesson s best will
,
of course

,
suc c eed best in the home be

cause o peration s in the home
,
while they d o not call for new

princ iples
,
they do call with a vengeance for spec ial combina

t ion s and adaptation s o f the old ones . This is really a hard

task until on e has had a l ittle experien c e
,
and even with ex

perien c e each home will make some new demand upon one ’s in

genuity and techn ic al elastic ity . System and good techn ic are

easy in the ho sp ital operating room where practice has stand

ardized everything in such a way as t o make them almost auto

matic
,
but in the home natural c ondition s are often quite ad

verse . One c an always succeed ,
however

,
by v irtue o f the very

fact which often hinders system in the hospital, namely, that

there are so many roadways to Rome .

We shall n ow assume that you have had a good course Of

train ing in the ho sp ital operating room,
that you have studied

Chapters XIV to XV II tho roughly
,
and that you have in

mind c learly the things you will n eed and your gen eral course

o f action
,
and with this for your armament w e shall take you

into the home and endeavo r t o guide you there in the prepara

t ion for an Operation .

If you have been nursing the patient a day o r so befo re the

operation you may have had some warn ing and will therefore

399
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have the advantage of do ing some preliminary preparation

leisurely. If you are called on sho rt notic e
,
however

,
you must

know how to make the most of your time
,
bec ause shortness of

time is not always a good excuse for poor work . In general

then ,
w e shall say that when you are called to prepare fo r an

operation in the home yo u should proceed in this order

F irst Step—See to the supply of sterile gauze dressings,

towels, sheets, caps, gowns, masks, and gloves. Often the sur

geon will have these in readiness in his Office and you will not

need to supply them. In other cases you may be so situated

that you
‘

c an buy everything you will need from some supply

house . But often you will need to collect the best supply you

c an find about the house or elsewhere and sterilize it by any

mean s you c an devise .

There is scarc ely any substitute for gauze in an Operation
,

but either it or its first cousin
,
c heesecloth , will be ava ilable

in the most remote place . How you make up your dressings

will depend chiefly upon the t ime you have, but be as simple as

possible . If the operation is to be an abdominal one you should

provide
,
if you. can

,
something to answer the purpose of the

abdominal tail pads: described on page 224 . The other gauze

supplies besides the wipes and wound dressings will depend

entirely upon the case.

Gowns will no t be found in the home, and if the surgeon do es

n o t supply them you will need to substitute something else .

About the on ly thing you c an use is a large muslin sheet, and

this can be made to work very well indeed by draping it about

the body in some such fashion as that illustrated in Fig . 14 9 .

Improvisation of the cap will be very simple for any nurse

with a p iece of muslin or gauze (Fig .

Likewise, the face mask can be very quickly made from gauze

or muslin (see mask C
,
Fig .

4 5
,
page

Sheets and towels must be what you c an get , but always use

the muslin on es rather than the l inen if you have a choice, as

they are more satisfacto ry in every respect .

It will rarely ever be adv isable t o undertake t o provide a

supply of dry sterile gloves because there will b e no suitable
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allow free circulation of the steam through them
,
particularly

from the bottom upward— a kitchen colander
,
sieve

,
or a wire

dish-drain ing tray may be well adapted to this purpose . Co ver

the bo iler tightly. After the water has reached the bo iling

p o int the heat supply should be so regulated as to keep it barely

bo iling because the steam is all you need for your purpose and

you gain nothing by the vigorous boiling except unnecessary
splashing o f the water over the supplies . If the cover fits well

the w eight of it will c ompress the steam slightly and thereby

raise its temperature somewhat . D O n o t make the mistake
,

however
,
of trying to secure the l id o f an ordinary wash boiler

suffic iently to make it steam tight as this may result very dis

astrously.

Cont inue the steaming for at least one hour .

The parc els must then be dried , o f course
,
and this may be

don e in the kitchen oven ,
on the radiator

,
in the sun shine

,
or if

there is a little time to spare
,
an electric fan will an swer . Care

must be taken when using the kitchen oven not to have it so

hot that it will scorc h the supplies .

The baking o ven also furn ishes another mean s of st eriliza

tion . If one has a thermometer
, the oven c an be made to serve

quite satisfac torily,
as the gauze and muslin materials are

safe from sco rching below 3OO
°
F . and a much lower tempera

ture than that will n o t sterilize un less ma intained for an im

practicably long t ime . However
,
in the absence of a thermome

ter one c an regulate the temperature fairly ac curately around

the scorching point by test ing it with a loose piece of gauze

o r muslin or a piece of newspaper and regulating the supply of

heat so as to keep the temperature j ust below this point . This

I ) a rather unrefined method but it is better than n on e . As

the parts o f the supplies which come in contac t with the metal

o f the o ven will burn sooner than the free parts
,
it is advisable

to put several layers of newspaper under the parc els, as this

will serve as an in sulator and will also show when the oven is

too ho t before the damage spreads to the supplies . When there

is a shelf in the o ven it is better to use this than the flo o r of it

because the shelf will allow better distribution of the heat .
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An hour should be allowed fo r thi ; metho d o f sterilization

also .

Parcels to be sterilized by such improvised methods must

n o t be made t o o large n o r t o o c ompac t bec ause the lack o f

pressure and exac t regulation of temperature make tho rough

p enetration rather uncertain .

In a very rare case you may b e so isolated from supplies and

so short o f time that you cann o t apply any of the above meth

ods o f sterilization . In such an emergency it would ,
o f c ourse

,

be possible to get along by boiling towels and sheets, and even

dressings
,
and using them w et

,
but such an exigen cy is so im

probable as scarc ely to be wo rthy o f mention .

Se c ond Step.
—.Selec t the mo st suitable ro om. First

,
deter

mine the transportability of the patient , and if there is n o limi

tation on that ground you may proc eed thus : If the o peration

is t o be done in the daytime the best lighted room possible is

the one to cho ose . If it is don e at n ight
,
or if there is n o t good

daylight available
,
con sideration must be given to the artific ial

light equipment befo re the ro om is decided upon .

If it is large en ough and has the n ec essary light , the bathro om

is perhaps the best one because it c an be most easily clean sed

both before and after the operation . The kit chen is perhaps

the last choice bec ause it will disturb the househo ld routin e

mo re than that of any other , and the san itary obj ection s from

the standpo in t of both the kitchen and the Operation are very
strong . Of the remain ing ro oms the choic e will depend , first

of all
,
upon the l ight , and sec ondly upon the amount o f work

and con fusion nec essary to adapt them fo r the purpose .

Cases in which you are obliged t o use an o therwise unde

sirable room because the patient canno t be mo ved will be rare,
and you will have to make the best of the situation ; but , after

all
,
lack of light would be about the on ly serious obstacle which

would ever arise in such a c ase .

When the patien t
’
s bedro om itself must be used the preparaa

tion must be made as brief and simple as p o ssible because it will

be an exc eptional patient who will n o t be c onsiderably unnerved

by having his misfo rtune thus emphasized fo r him . Sc reen s

will , o f c ourse
,
help in mo st cases to shield the patient some
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what
,
but all rearrangement of the room which is no t abso

lutely necessary should be avoided
,
and everything possible o f

a surgical appearan ce should be kept o utside t ill the anesthesia

has been St arted .

Third Step—Renovate the ro om selec ted . This step c an be

overdone as well as underdone . The room must
,
of course

,
be

thoroughly clean
,
but if little time is to intervene between the

renovation and the Operation the removal of c arpets
,
pictures

,

et c . ,
will do more harm than good by raising dust which will

not have t ime to settle suffic iently . When there is a day ’s warn

ing , for instance , w e should remove the carpet in the interest

of both itself and the operation ,
but it is doubtful that it is ever

nec essary to go to the extreme o f removing wall hangings be

cause these artic les c an usually be made as san itary as the walls

themselves by careful mo ist dusting . Also
,
the removal of fur

niture c an be carried to an extreme
,
because such articles as

tables
,
dressers

,
et c .

,
can be reasonably cleaned and used as

c onven ient p iec es o f operating room furn iture . One must use

a great deal o f c ommon sen se in adapting a ro om fo r operation s,
and in do ing so the time provided will take first place in mak _

ing dec ision s, c onfusion o f the household second place
,
and tech

nical conven ience last plac e . By techn ic al c onven ienc e w e do

no t mean techn ical safety
,
because safety can be secured under

almost any c ondition s by skilled management after the stage

is set .

When carpets are left in place they must be carefully c o vered

both for their own protection and for the c onfinement in them ‘

o f any dust which might o therwise be raised . This is easily

done by spreading several layers of newspaper upon them,
and

if the lower layer is moistened with water w e may feel that the

room is very well insulated from the dust of the carpet . Sheets

may be tacked down over the n ewspapers if desired
,
but the

newspapers themselves probably make a better floor surface for

the purpose than the sheets . A large rubber sheet immediately

under the operating table is, of course, ideal , but unless it is

known that there will be con siderable drainage from the wound

an extra amount of newspaper will serve as well . The practic e

o f co vering pic tures
,
furn iture, et c .

,
with sheets is a do ubtful
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F o r the anesthetist
’
s seat a small

,
low stand may answer

,
books

o r a box may be plac ed upon a chair
,
or any one of a do zen

substitutes may be d evised .

Make sure that there will be the proper kind of light . There

will usually be an exten sion l ight o f some kind in the home

which may be appropriated if the o rdinary light o f the room

is no t suffic ient or is inconven iently lo cated .

Sixth Step . Co llec t those o ther things which will need to

be sterilized , such as so lution basins
, pitcher, irrigator, hand

brushes, etc . Rec all the artic les we have listed in Chapter XIV

on pages 212-213
,
dec ide upon which you will n eed ,

and then se

lect the best substitute available . Hand basin s and the o ther

smaller basin s c an usually be found among the kitchen equip

ment ; a pitcher will always be at hand ; a rubber douche bag ,

or a kitchen funnel and rubber tube will take the place of the

irrigating can fo r irrigation s
,
in fusion s

,
et c . ; and hand brushes

may be found in every household .

The simplest way t o sterilize these things is to boil them in the

wash boiler or some large kettle on the kitchen stove . If you

canno t find anything large enough in which to do this you may

have to bo il the larger basin s directly on the stove with the

smaller things inside o f them . Basin s sterilized in this way will

be sterile on the outside as well as the inside
,
but after standing

over a gas flame o r a stove o f any kind it must be remembered

that they will n o t be c lean en ough on the outside to associate with

the other supplies , and must be kept away from them. Some

t imes you may n eed to reso rt t o the metho d o f sterilizing the

interiors o f some of these things by mean s o f the alc oho l flame

as described in Chapter XV on page 24 2
,
or o ne o f the chemical

so lutions may have to serve . With careful management the

un sterile outsides of these articles will n o t do any harm.

In sterilizing these household artic les great consideration must

be acc orded them,
and n o thing should be used in any way that

may be in jurious t o it un less the family is willing t o have it sacri

fic ed . As a rule the family will place anything in the house at

your service at this time
,
but you have so much latitude in the

way o f substitutes that you need n o t make any inroads upon

family valuables .
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At this t ime boil another t eaket tleful o f wat er and keep it hot

for the ho t sterile water supply.

Seventh Step—Co llec t such unsterile artic les as you are

likely to n eed . B lankets and hot water b o ttles are always easily

secured ; on e or two kitchen pails of any sort will an swer for flo or

basin s ; a p illow fo r the patient ’s head and several o thers fo r

adjustment o f the patient ’s position should be ready ; o ne or

two extra un sterile sheets
,
and a few towels will be needed ;

adhesive plaster
,
bandages

,
and safety pin s are

,
o f c ourse

,
ele

mentary prov ision s for all operation s .

You should
,
of course

,
think o f the p o ssibility o f a hypodermic

of some stimulan t or sedative and make a rule o f having your

own syringe in readiness, though the surgeon or anesthetist will

doubtless see t o this also .

Provision fo r the preparation of the op erative field should also

be made and you should have at hand whatever of the probable

things you c an secure. So ap and alc ohol will n early always be

available
,
and in the modern household you will be very likely

to find iodine . This is an o ther respon sibility of which the sur

geon will probably rel ieve you .

Eighth Step—If the rubber gloves have no t been o therwise

prepared you will n ow boil them for about 5 minutes with the

basin s and other things which have been boiling and then store

them in one of the basin s in some antiseptic solution . It is

always a go o d plan when bo iling
,

a number o f gloves to put them

into a bag for the process . This makes handling easier and

safer
,
and the parcel itself c an simply be plac ed in the solution

basin and the gloves used directly from it without any previous

handling .

You may or may n o t need to concern yourself about the instru

ments as the surgeon may bring them with him at the last

moment ready for use . However
,
un less you know that this will

be the case you should have bo il ing soda water ready for them

in a suitable basin ; or, if you have them in advan c e
,
now is the

time to see that they are boiled . I f you have the advantage o f

an electric or gas boiler or a portable stove of any kind which

may be heated in the operating ro om,
that will be ideal , as it is



4 08 TEXTBOOK OF SURGICAL NURSING

always a comfort to have the instrument boiler reasonably near

the operating table.

Great care must always be taken , however, with an open fire

of any kind in the operating room to keep it a safe distance

from the ether, chloroform,
or ethyl chloride, as these anesthetics

are highly inflammable. Also, intense heat, and particularly an

open flame
,
decomposes chloroform vapor and forms phosgene

and hydrochloric acid gases which , if released in a poorly venti

lated or small room
,
may seriously irritate the eyes and the

resp iratory tract Of the occupants .

Ninth Step .
—All un sterile supplies being in place, and the

sterile ones either ready or almost so , about one-half hour before

the appointed time for the operation you should begin the sterile

preparation of the ro om.

You have
,
of course

,
provided a place and the supplies for

st erilization of the hands . The bathroom basin will probably

an swer this purpose whether you are using the room for the

operation or not . Any runn ing water available should be

utilized
,
but in cases where there is none you will need to provide

hand basin s and plenty of both un sterile and sterile water in

pails or p itchers . The method of hand sterilization you prepare

for will depend upon what antiseptics you c an get , but in most

cases you can follow one of those suggested on page 263.

The general technic for
“
setting up

”
the ro om c an be the

same as in the hospital. Your sterile basin s
,
instrumen ts

,
et c . ,

are in the kitchen or wherever you may have boiled them,
and

if they cannot be tran sported sterilly by an un sterile assistant

you may have to bring them yourself after you are sterile. If

you have used a wash boiler the probability is that everyt hing

is in it (with the exception of the in struments which you may
have bo iled separately ) and un sterile assistants can carry this

to the Operating room when you are ready for it

D isp o se all the sterile supplies as ac c essibly as possible, for

assistants will usually be fewer in the home than in the hospital

and you will have to perfo rm more than the usual duties assigned

to one person there. Also
,
plan well ahead for the un sterile

wo rk
,
because you may have to depend upon untrained person s

for this .
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Lik ewise
,
you are the person to see that all so iled gauze is safely

disposed o f
,
and that the other artic les which have been used

are thoroughly clean sed and resterilized . Also
,
if the floor

,

walls
,
o r other parts o f the room have been co ntaminated in any

way the respon sibility is yours o f seeing that they are restored

for family use . In other words
,
you do as a well-trained nurse

always does, namely
,
leave things as you found them. Where

servants are plentiful you will doubtless be rel ieved o f mo st of

the reo rgan ization of the ro om,
but steril ization is a pro fessional

respon sibility and you should not delegate any part of it to

untrained person s .

What you do in the home with in struments o r o ther things

which you or the surgeon may have brought in will depend upon

whether you remain to nurse the patient or are free . If you

c an clean se and resterilize these things without disturban ce to

the pat ient it will be better prac tic e to d o this befo re carrying

them about
,
but your chief concern should always be to restore

the normal c ondition s of the home as soon and as unobtrusively

as possible under existing circumstan c es .

IMPROVI SED OPERATIVE POSITIONS

The arrangement of special position s will be rather difficult

in cases where the surgeon do es n o t pro vide the portable oper

at ing table
,
and even then some of the mo re elaborate attach

ments will doubtless be missing . The portable tables usually

provide fo r the litho tomy and Trendelenburg positions
,
but for

gall bladder and kidney positio n s you will n eed a substitute for

the elevating attachment
,
and fo r arm cases you may n eed an

arm board substitute . The following suggestion s will provide

ways out o f these difficulties

Trendelenburg Posit ion—Sometimes it may be possible to

in c l in e the entire improvised table enough to an swer the pur

pose
,
but a plan which c an always be used in the home is to

arrange a small chair on the table as illustrated in Fig . 1 5 0 .

To overc ome the tenden cy of the patien t to slide on this the

shoulders may be lashed to the table by means of a strong band

age or a small sheet . Pillows and blankets must be freely used

with this contrivan c e to pad or supplement it .
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Gall Bladder Position .
—All you will n eed for this is a suit

able p illow to take the place o f the usual table rest shown in

Fig . 65
,
page 272 .

Kidney Position—A large pillow will be n eeded in this case

to take the plac e o f the table rest (Fig . 67
,
page Other

p illows will make good substitutes for the sandbags
,
but c ompac t

bundles o f old magazines or any other suitable artic les
,
such as

sheets, blankets, etc .
,
may be fitted to the purpose.

F IG. 15 0 .
—ORDI NARY CHAIR ADAPTED FOR IMPROV ISATION OF THE TREN

DELENBURG POS ITION . The bandage is first wound very tightly from leg t o

leg and af terward
,
t o keep it f rom sl ipping downward, i t is lashed t o each

leg by tying a sho rt p iec e o f bandage tightly around i t and over the end

o f the leg . I t w il l be nec essary t o use plen ty o f p illows o r f o lded blankets
over the bandage and the back o f the c ha ir, bo th f o r the pro tec tio n o f

the patien t and f o r the adjustmen t o f his po si tion .

Litho tomy Position—Some means of suppo rtin g the legs

w ill be your first c on c ern fo r this position . There are several

design s Of
“ litho tomy crutches (Fig . 15 1 ) on the market to

which you may have ac c ess . Otherwise, a large sheet may be

used as illustrated in Fig . 15 2 . This sheet has been fo lded

diagonally

'

in t o a n eat strap befo re applic ation bec ause it is

more compact and stronger this w ay. Note that the sheet is

passed on the outside o f the thigh rather than the inside before

it is tied or p inned below the knee, bec ause otherwise the feet
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will tend to turn inward where they will be in the way of the

surgeon . If the knees tend to fall so far outward as to cause

too much strain upon the hip j oints the bandage shown in the

F IG. 15 1 .
-L ITHOTOMY CRUTOHES , OR LEG HOLDERS , FOR SUPPORTING THE

LEGS I N THE L ITHOTOMY POS ITION . A
, o f the i l lustratio n, shows the essen

tia l prin c iples o f the Clover crutch
,
wh ich is adjustable in all parts. The

leg straps are fastened around the thighs ; the ho rizonta l po rtion is made
o f meta l and ho lds the legs f rom swaying sidew ise ; and the long strap
passes underneath the back . B represents the Ro bb leg ho lder. Th is

,
also ,

is anc ho red under the patien t ’s back.

illustration connecting the knees Should be used
,
but this will

no t always be necessary. A strong bandage or any other strap

like contrivance may be used in stead of the Sheet . In some cases

F IG. 15 2—METHOD OF IMPROV IS ING A L ITHOTOMY CRUTCH FROM AN ORDI
NARY SHEET FOLDED I NTO A STRAP, W ITH THE ADDITION OF A FEW TURNS
OF A BANDAGE ABOUT THE THIGHS IF NECES SARY .

where the o peration is to be Sho rt and there are assistants avail

able two person s may hold the legs in position .

Some substitute for the Kelly pad will be nec essary. For

this you will require a waterproof Sheet of some sort about a

yard square. In the absence of a rubber Sheet a piece of oil



https://www.forgottenbooks.com/join


4 14 TEXTBOOK OF SURGICAL NURSING

more impo rtanc e than elegance o f equipment . This is no t meant

as an indorsement o f neglect to do the best you can in any

respec t
,
but merely t o urge emphasis upo n essentials . In this

,

as in all human ac tivities
,
experience will be the best teacher .
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SOLUTIONS

A so lutio n is a liquid which has disso lved within it some so lid
, gas,

o r o ther l iquid substanc e .

L iquids differ gr eatly as to the amo unt o f any given substanc e they
c an ho ld in so lutio n, each o ne varies with its temp erature

,
and also

there are wide differenc es amo ng the vario us substanc es as to the

amo unts o f them which any given liquid is c apable o f disso lving . The

d ifferenc es p ertaining to the vario us liquids themselves are no t o f prac

tical interest to the nurse because water is ab out the o nly so lven t she
uses

,
so the fo llow ing remarks abo ut so lutio ns will refer to tho se made

with water
,
and the substanc es c o nsidered will be o nly the mo re c om

mo n o nes which the nurse w ill enc o unter in everyday p rac tic e .

Tw o extreme instanc es o f the limitations which substanc es imp o se
up o n the so lven t p ower o f water are tho se o f silver n itrate and bo ric
ac i d . We c an disso lve in 1 o unc e o f water at a c ertain temperature
mo re than 2 o unc es o f Silver nitrate but o nly ab o ut 25 grains o f b o ric
ac id

,
and if we put any greater pro p o rtio n o f one o f these substanc es

into the water the exc ess w ill merely remain undisso lved either in the

b o ttom o f the c o ntainer o r in susp ensio n in the water, and the so lution
itself will be what is c alled a saturated o ne . Likewise

,
there is a defi

nite satura tio n p o int fo r every o ther substanc e.

A saturated so lutio n o f any given substan c e
,
then , is o ne in which

the liquid is ho lding in so lution all o f the substanc e which it is c apable
o f disso lving .

The p ow er of wa ter t o disso lve any substanc e
,
however

,
varies with

the temp erature, the rule be ing that the higher the temp erature the

mo re it can ho ld in so lution . Therefo re, the term “
saturated so lutio n”

is o nly a relative o ne. In the fo llowing table o f a few substanc es
frequently used by the nurse are given the amo unts o f water in which
1 gram o f the substance makes a saturated so lutio n . The figures are

tho se given in the United Sta tes Pharmac o p oeia
,
and they ap p ly o nly

when the water is at the temp erature Of 25
°

Centigrade (77
°

Fahren

heit ) , which is the temperature ado pted in the Pharmac o p oeia as the

standard no rmal o ne . The m illiliter is used in the table as the unit
o f vo lume instead o f the cubic c entimeter, but although the two units
are no t quite identic al they are given the same ap o thecary equivalent

minims ) and i t d o es no t matter, fo r present purp oses, which
term is ap plied .
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Table o f Amounts o f Water in Which 1 Gram Makes a Saturated

So lution

Alum
Bichlo ride o f mercury

Bo ric ac id
Carb o lic ac id
Magnesium sulphate
Po tassium p ermanganate
Silver nitrate
So dium bic arbo nate
So dium chlo ride

With a table o f figures at hand fo r referenc e a saturated so lutio n

is easy to make, but this strength o f any substance is no t Often used
and the nurse

’
s chief c o ncern will be abo ut the weaker so lutio ns which

she will have to make either from the undisso lved substanc e, the satu

rated so lutio n
,
o r from a so lutio n o f some o ther strengt h.

The strengths of so lutions are indic ated either by the per c ent metho d ,
as a 5% so lutio n, o r by the arithmetic al ratio metho d

,
as a 1 in 20

so lutio n , bo th terms showing the ratio which the weight o f the dis

so lved so lid substanc e bears to the c o rresp o nding measure o f the who le
amount o f so lutio n . That is

,
they will stand fo r grains in minims

,

o unc es in o unc es
,
grams in cubic c entimeters o r mils, etc . Fo r large

quantities, o f c o urse, multiples o f these units are substituted in prac

tic e, and fo r smaller quantities frac tio ns will en ter into the c ompu
tatio n .

The p er c en t metho d of rec koning so lutio ns is Often very puzzling
to beginners, but it is in reality c omparatively easy because it invo lves
o nly the Simp le rudimen ts o f p erc entage. The term per c en t means
merely, by the hundred

,
and the symbo l, is o nly an abbreviated

form o f
Tim The 5% so lution , then, c ould be designated as a T7

5
75

(five o ne-hundredths ) so lution
,
o r a 5 in 100 so lutio n

,
which means

that there is the pro p o rtio n o f 5 grains in every 100 minims . This
is the same as a 1 in 20 so lutio n

,
sinc e

,
if there are 5 parts in every

100 parts there must be 1 part in every o ne-fifth o f 100, o r 1 in every
20 (usually written 1 Similarly, the pro c ess o f divisio n may be
c arried into frac tio ns, for if there is 1 in 20, there must be in 10,

and 14 in 5 . The minim,
Of c o urse, is no t divisible in prac tic e, but

the grain may be frac tio ned indefinitely, as will be shown later o n .

Also , instead o f dividing bo th these numbers they may be multip lied ,
which will be c o nvenient in c ase large quantities o f so lutio ns are to

be made
,
and thus the 1 -20 so lutio n c o uld be c o nsidered a 10 in 200

or a 5 0 in 1000 so lutio n, and so o n indefin i tely, tho ugh the prac tic al
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o f b ichlo ride in 1000 min ims
,
there must be

1
1

3
o f a grain in 100

minims and
1
1
67,

o f a grain in 10 min ims, and the strength o f the 1

so lution c o uld be wri tten
1
1
3

-100
, fi

l

m
-10 , and so o n .

“

In the fo llowing p ro blems
,
the per c ent and the ratio designatio ns

o f so lutio n strengt hs will be intermingled , and the studen t sho uld make
it a p o int to be able to translate from o ne t o the o ther at sight .
Tablets and p owders, as o ur so urce o f sup p ly, w ill n o t enta il anv

difficulties exc ep t tho se which arise also with the vario us sto ck so lutio ns,
so we shall use sto ck so lut io ns chiefly and the tablet and p ow der

pro blems will take c are o f themselves at the same time.

Problem.
—Make 5 ounc es of 270 silver nitra te so lutio n from a 25 %

sto c k so lutio n .

In quan tities no larger than this it will be best t o reduc e the o unc es

to min ims, first o f all.

Then
,

5 x 4 80 24 00

The to tal number o f minims desired , therefo re, is 24 00 ; and as 270 ,

o r TT
2
5T; o f this amo un t is eventually to be silver nitrate

,

then, 2% o f 24 00

o r, T
—g—Gx 24 00

2 4 8
,
the number o f grains needed .

The next step is t o get this 4 8 grains from the 25 % sto ck so lutio n ;
and this so lutio n may be analyzed thus

25 grains—100 minims

5
(l 20 N

1 grain 4

To get the 4 8 grains, then, w e take from the sto ck b o ttle 4 8 times
the quan tity which c o ntains 1 grain, o r,

4 8 x 4 2 192
, the number o f minims t o take

,

2 3 drams
,
12 minims.

In making the so lutio n, remember that this 3 drams and 12 minims
must c o nstitute a part o f the to tal 5 oun c es prescribed instead o f being
an addition to it . This will be clear to the pup il bec ause when she

started o ut she desired 5 ounc es
,
no t 5 o unces p lus 3 drams and 12

minims
,
and made all her c alculations fo r the even 5 o unc es. The

prac tical way o f sec uring this amount
,
if a large eno ugh measure is

at
"

hand , will be t o put the 3 drams and 12 minims into it first and

then add water up to the 5—ounc e mark . I f a smaller measure must

be used
,
the o nly w ay will be to recko n the d ifferenc e between 5

o unc es and the 3 drams and 12 minims and measure o ut o nly that
amo unt o f water.

Students who are familiar with the subjec t o f algebraic pro po rtio ns

w ill find it very ap p licable in a c ase like that o f the above p ro b lem,

fo r we can reaso n thus : The quantity o f 25% so lution which we must
use will bear the same relatio n to o ur final quantity o f 2% so lutio n that
2% bears to 25 70 ; and with
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zit—quantity o f sto c k so lutio n we must use
a
—
quantity o f dilute so lutio n w e are making

b Z strength o f d ilute so lutio n w e are making
c — strength o f sto ck so lutio n

we can state o ur pro blem thus '

a: a
I b c

In o ther wo rds
,
when we take a small amo unt o f 25% so lutio n and

c o nvert it into a larger amo unt o f 2% so lutio n we merely acc ep t the
ratio which the strengths o f the two so lutio ns dic tate and then

, by the

use o f a c ertain quantity o f water, relate such p o rtio ns o f the so lutio ns
as have the inverse o f their strength ratio . Then

,
w e can so lve Our

pro blem thus
Let a: the number o f minims o f the 25% so lution we shall have to use

Then
,

x : 24 00 Z 2% 25%

So lving for at
,

25x 2 2 x 24 00

4 800

a: 192

Remember, that if we let as equal the number o f minims we must c on
vert o ur 5 o unc es to minims, and that if w e prefer to use 5 o unc es o r

4 0 drams w e must let cc equal the number o f o unc es o r drams .

We c an so lve any fo rm o f so lutio n pro blem with this fo rmula by
merely using a: fo r the unknown term. Ap ply it, then, to the same

so luti o n under the fo llow ing vario us c o nditio ns :

Problem.
—How much of a 1 -4 so lutio n of silver nitrate will be needed

to make 5 ounc es of a 2% so lutio n?

Let x the number o f minims o f the 14 so lutio n needed
,

and 1 -4 2

Then, a
"

: 24 00 Z 2% 25%

25x 2 4 800

a: 192

Or
,
let x—the number o f minims o f the 14 so lution needed,

and -5 0 .

Then, as : 24 00 1-5 0 1—4

4 : 5 0

5 0x 2 9600

x 192

Problem.
—How many grains of silver n itrate needed make 5

ounc es of a 2% so lutio n?

Let x— the number o f grains needed,
and 2% 1 -5 0.

Then
, as : 24 00 Z 1 : 5 0

5 03: Z 24 00
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Problem.
—What is the streng th of a silver nitra te so lutio n in which

there are 4 8 grains of silver nitra te to every 5 ounc es?

Let x the per c ent o f strength
then, x-100= the ratio o f strength

Hence, a : 100 I 4 8 : 24 00

24 0051: 2 : 4 800

ac 2

zit-100 2-100

1-50

Problem.
—Make 5 ounces of 1—5 0 silver nitra te so lutio n from a 25%

so lution .

Let x—the number o f minims o f the 25% so lutio n needed ,
and 1-5 0= 2%

Then, a) : 24 00 2% 25%

25 a: 2 4 800

w 192

Problem.
—How much 2% so lutio n c an be made from 4 8 of silver

nitrate?

Let x—the number o f minims that c an be made,
and 2% : 1 -5 0.

Then, 4 8 : x

o r
,

x : 4 8 5 0 1

a:

The above metho d wo rks p erfec tly un til we have a pro blem that re
quires us to use a sto ck so lutio n which will no t yield the grains o r

frac tio ns Of a grain we need in who le minims. Fo r instance
,
ap ply

it to this

Problem.
—Make 1 o unc e of t silver nitrate so lutio n from a 5%

so lutio n .

Let x the number o f minims o f the 5% so lution needed ,
and 1 o unc e= 4 80 minims.

Then
, x : 4 80=

5 a: 2 1 4

3
9

.v 13?
Thus

,
we need 132 minims. But we can no t measure 5 Of a

minim. In many c ases o f a minim would be so unimpo rtan t that
it c ould be dro p ped ; but if we were dealing with mo rphine, fo r ih
stanc e, it would no t be unimp o rtant and we must

,
therefo re, know some

way out o f such a difficulty.

We shall now fo rmulate a rule which will c o ver the most invo lved

frac tio ns, and it will be wo rth while fo r the pup il to wo rk this o ut
,
fo r

when she has done so she will be equal to the mo st intricate pro blems
and will understand the Sho rt cuts o f the simple o nes all the better.
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How c an 15 minims of wa ter be divided in to 105 parts?

The add iti o n o f water to the 15 minims o f silver n itrate so lution will
no t change the amo un t o f Silver nitrate in the who le quantity, but it
will change the amo un t in each minim. We c an, therefo re, add enough
minims to the 15 so that each o f its 105 parts o f a grain w ill have a

c ertain number o f who le minims to itself .

Thus
,

15 90 Z 105 I 1 minim fo r each
Tim o f a grain,

and 15 195 z 210 z 2 minims a u u a a

and so o n indefinitely.

With a different sto ck so lutio n it might have hap pened that the ”15,
o f a grain were in mo re than 105 minims o f water in the beginning.

For instanc e, from a sto ck so lutio n
,
15 0 minims wo uld have to

be taken to get 427
5
,
Of a grain .

Then
,

15 0 60 2 210 2 2 minims fo r each
T3“; o f a grain,

and 15 0 + 165 = 315 Z 3 minims

and so o n indefinitely.

Thus
,
we c o uld add as much water as we pleased as lo ng as o ur to tal

number o f minims c ould be distributed equally amo ng the 105 parts o f

a grain which w e know they ho ld in so lutio n . In o ther wo rds
,
w e

must add to o ur p o rtio n o f sto ck so lutio n the number o f minims o f

water that will make the to tal number exac tly divisible by the number
o f parts o f a grain which are in it.

How,
then

,
do we determine the ac tual number of minims which

we must take from this new so lution in o rder to get exac tly the

gré o r
T
9
1
5
6

of a grain we need ?

1
i n

1 minim
9 6
TN 96 x 1

96 minims

Therefo re, 96 minims will be the amo unt o f this diluted sto ck so lution
to use to get f

i
fty o r o f a grain .

Likewise, if F
l
“;
—2 minims

then T
9

1
5
6

2 96 x 2

192 min ims
,

and 192 minims would be the p o rtion to use.

Then
,
w e can summarize the pro c ess fo r so lving fractional so lution

pro blems thus :

D etermine the frac tion of a grain needed .

Take from the sto c k so lutio n the number of minims which c on

tain the frac tio n of a grain n earest this (a t least as large, of
c ourse ) .

Reduc e these tw o frac tions to a c ommon denomina to r.

Add eno ugh wa ter (if any is nec essary) to the p o rtio n of sto ck

so lutio n so that the to tal number of minims will be divisible by
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the number of parts of a grain which it c o n tains (the numera

t or of the larger frac tio n ) ; and n o te the number of minims pro

vided fo r each of these parts.

Multip ly this number of minims by the number of parts of the

grain needed (the numera to r of the smaller frac tio n ) . This

will be the number of minims to use.

To bec ome familiar with the rule, ap ply it step by step to several
mo re pro blems

Pro blem.

—Make 1 ounc e of é so lution of bo ric ac id from a 4%
sto c k so lutio n .

o r 3 3“ o f 4 80 : the needed frac tio n o f a grain.

2 4 -100

1-25

_

B
i
,

_ 5

Sinc e 2
5%is very little less than 1 grain, a who le grain, o r 25 minims,

will have t o be taken from the 4 % sto ck so lution .

l z —gg
Thus

,
the tw o frac tio ns we have to deal with already have a c ommon

denominato r.

Our p o rtio n o f sto ck so lution is 25 minims
,
a number which

is divisible by the number o f p arts o f a grain in it
,
so no water need

be added in this c ase ; and we have 1 minim fo r each 7
1
3

o f a grain .

24 x 1 Z 24
,

and 24 is therefo re the number o f minims to use to get 3—g. o f a grain
Of bo ric ac id .

The exp erienced student will be able to so lve this pro blem by mere
insp ec tio n

,
fo r it hap p ens that steps and (5 ) so lved them

selves in the nature o f the case and were evident at a glanc e.

In a case like this it wo uld be just as simple to put the who le grain
into 5 00 min ims o f water and disc ard the 20 minims c o ntaining the
unwanted

72
1
5

o f a grain, sinc e the wastage is the same in the two

cases and they require ab out the same wo rk to carry o ut . Sometimes,
however, wastage will no t be SO negligible, and it will no t always be
nec essary under the rule.

Problem.
-Make 4. ounc es of 1 -7000 p o tassium permanganate so lution

from a 1% sto ck so lut io n .

1 -7000 2

7
1
6
%

77
1
6
70 o f 4 o unc es

o f the frac tion o f a grain needed.

1% 2 1-100

1
or, w as
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The 1
3
6
o f a grain is the nearest to what we need, so 30 minims is

our quantity.

1
8
6
and T

4
7
3
5 fill—gand 3

9
5
9
6 .

30 75 105

-1 minim for each o f a grain.

96 X 1 96
,

and 96 is therefore the number o f minims w e need to use to get 3
9
5
6
6 ,

o r o f a grain.

Problem—Make 100 minims of ‘k c o caine so lutio n from a 1% s to ck

so lution .

i% o f 100 Z ?” the fraction o f a grain we need.

1% 1-100

4 -5 0
-4 0

Therefo re, use the g. o f a grain in 4 0 minims.

T? and if; 1
6
5
and 1

5
5

4 0 2 4 2

7 minims to each 1
1
5
o f a grain .

5 x 7 Z 35
,

and therefo re 35 minims is the amount to use to get 1
5
3 , o

r g, o f a grain.

Problem.
—Make o unc es of 1-1000 bichlo ride so lutio n from a 1 -16

sto ck so lutio n.

ounces= 720 minims
1 -1000=

1
1
(r

1
1
6
70 o f 720 minims

1
7
15
2c

gg, the frac tion o f a grain needed .

S to ck so lutio 'n= 1-16

The 12 minims c ontaining o f a grain will yield the amount we
wish.

and 1
7
5
5
3 and 7

7
6
2
5 .

12 63 75 z 1 minim to each
1h o f a grain .

72 x the number o f minims to use .

All but a few so lutions are more easily and quickly made with warm
water than with c o ld, and as they are nearly always warmed fo r use

it will be the best prac tice to warm the water first . In making a

saturated so lutio n
,
however, the element o f temperature, already

p o inted o ut
,
must be remembered .

The temperatures of water understo od by the terms
“
c o ld ,” “warm,

etc ., as ado p ted in the U. S . P.
, are as fo llows :
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Usual Strengths o f So lutions

Alum
Argyro l 1-1000 to 25%

Bichlo ride o f mercury 1 - 1000 to 1

Bo ric ac id
Carbo lic ac id
Creo lin
Fo rmalin
Ichthyo l
Lyso l
Po tassium p ermangana te
Silver nitrate
So dium bicarb onate
So dium chlo ride

WEIGHTS AND MEASURES

Ap o thec aries
’ Weight

D rams Scrup les
3 v

96 288

8 24

1 3

1

Av o irdup o is Weight

1 -20 to 1 -60

70

1/z70

370

t o 2%

t o 1%

to 5 0%

to 270

1-1000 to 1

to

to 10%

to

Metric Weight

milligrams —1 centigrain

c entigrams z 1 dec igram
dec igrams —1 gram

grams —1 decagram
decagrams — 1 hec to gram
hec to grams

—1 kilo gram
kilo grams 1 myriagram
myriagrams — 1 quin tal

quintals 1 to nneau
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Apo thec aries
’

o r Wine Measure

Pints Fluidounc es Fluidrams
0 . £3 f3

8 128 1024

1 16 128

1 8

1

Metric D ry and Liquid Measure

10 milliliters —1 c entiliter
10 c entiliters = 1 dec iliter
10 dec iliters —1 liter

10 liters —1 dec aliter
10 decaliters 1 hec to liter
10 hecto liters = 1 kilo liter
10 kilo liters —1 myrialiter
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EQUIVALENT TEMPERATURE SCALES

Fahrenheit Centigrade
Degrees D egrees

Bo iling p o int o f water 212 . 100

200

190

180

170

160

150

14 0 60

130

120

110

No rmal body temperature 37

90

80

70

60

5 0 10

4 0

Freezing p o int o f water 32 0

20

10

The Fahrenheit scale is used chiefly in the English-speaking coun

tries. The Cen tigrade scale is used in Euro pe and Latin-America

chiefly, but it is c o nsiderably used also in mo st o f the o ther c o untries .

The c onversion of any given reading o f o ne scale into its equivalent
in the o ther is very easy. If 32 (the number o f degrees below the

freezing p o int in the Fahrenheit scale ) is subtrac ted from 212 (the

bo iling p o int on the Fahrenheit scale ) the remainder will be 180, which
is the ac tual number o f degrees o n the Fahrenheit sc ale between freez
ing and bo iling. On the Centigrade sc ale the c orrespo nding number
is 100 . Then

,
any given number o f degrees o n the Fahrenheit scale

(after 32 has been subtrac ted ) is to the c o rrespo nding o ne on the

Centigr ade sc ale as 180 is to 100, o r, reduc ed to lowest terms, as 9 is
to 5 . In o ther wo rds, the Centigrade reading will be five-ninths (g)
o f the Fahrenheit one.

Example
—Co nvert 98 6

°

Fahrenheit into Centigrade.

— 32 2 66 6

x 3
= 37, the c o rresp o nding reading o n the Centi

grade thermometer.
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To wo rk the pro blem backward, and c o nvert Centigrade degrees in to

Fahrenheit o nes, the frac tion will simply be inverted ; that is, the
Centigrade degrees will be multi p lied by n ine-fifths (g) . I t must be

remembered
,
however, that the resulting figure w ill represent o nly the

number o f degrees ab ove the freez ing p o int o n the Fahrenhei t sc ale
,

and 32 must be added in this case to get the true Fahrenheit reading.

Example
—Co nvert 37 ° Cen tigrade in to F ahrenheit .
37 x g

the true c o rresp o nding reading on the

Fahrenhei t thermometer.

ABBREVIATIONS AND SYMBOLS

as
,
ana

,
equal parts Of each.

A.o ., an te c ibum,
befo re meals.

Ad, to , up t o .

A.D .
, auris dexter

,
right ear.

Ad 2 vic .
,
ad duas vic es

,
fo r two do ses.

Add ,
adde

,
add to it .

Ad lib .

,
ad libitum

,
whenever desired.

Ag argen tum,
Silver.

Al aluminum.

Al. dieb .

,
alterius diebus

,
every o ther day.

Alt . ho r., alterius ho ris, every o ther ho ur.

Alt . no c .,
alterna n o c te

,
every o ther night.

Aq ., aqua, water.

Aq . astr.
, aqua astric ta

,
ic e .

Aq . bull. , aqua bulliens, b o iling water.

Aq . c om.

,
aqua c ommun is

,
c ommo n water.

Aq . dest ., aqua destillata
,
distilled water.

Aq . ferv .

, aqua fervens, ho t water.

Aq . pur.
,
aqua pura, pure water.

As
,
arsenic .

A. S .
,
auris sinister, left ear.

At . w t . , atomic weight.
Au

,
aurum

,
go ld .

Av . ,
avo irdup o is.

Bi, bismuth.

Bib .

,
bibe, drink .

B . i . d .
,
bis in die, twice a day.

Bis, twic e.

Bis hor.

,
bis ho ris, every tw o hours.

Br
,
bromine .

Bull. , bullia t, let it bo il .
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cum , with.

C
,
carbo n, c entigrade.

C.
, o r Co ng .

, c o ngius, a gallon .

Ca, calc ium.

Calef .
, calefac tus, warm, let it be made warm.

Cap .

,
c apiat, let him take .

C.c . , cubic c entimeter.
Ce, c erium.

Cent .
,
c entigrade.

Cg .
,
c entigram.

Cib .,
c ibus

,
fo o d .

Cl
, chlo rine.

Cm.
,
c entimeter.

C. m., eras mane, tomo rrow mo rning.

C. m. s.
,
eras mane sumendus

,
to be taken tomo rrow morning.

C. n .
,
eras n o c te, tomo rrow night.

Co chl.
,
c o chleare, sp o onful .

Co chleat ., c o chleatim,
by sp o o nfuls.

Co chl . ampl., c o chleare amp lum,
a tablespo onful.

Co chl. infant
,
c o chleare infantis, a teasp o o nful.

Co chl . mag .

, c o chleare magnum,
a tablesp o onful.

Co chl . med . , c o chleare medum,
a dessertspo onful .

Coc hl. parav ., c o chleare parvum,
a teasp o onful.

COl.
,
c o la, strain .

Co let ., c o le tur, let it be strained.

Co llut ., c o lluto rium,
a mouth wash.

Co llyr., c o llyrium,
a mouth wash.

Comp ., c omp o situs, c omp ound.

Co ng., c o ngius, gallon .

Co ns.

,
c onserva

,
keep .

Contim.

, c on timetur, let it be c ontinued.

Co nt. rem., c o n timetur remedia
,
let the medic ine be c ontinued.

Co q .
,
c o que, bo il.

Co q . in s . a .
,
c o que in sufllcien te aqua, bo il in suffic ient water.

C. P .

,
chemically pure.

Crast . , crastinus, for tomo rrow
Cu, cuprum,

c o p p er.

C. v .
, eras vespere, tomo rrow evening.

t .
,
a hundredweight .

Cyath ., cyathus, a glassful .
Cyath . vin.

,
cyathus vinarius

,
a wine glass.

Dec o c t. hord.
,
dec o c tum ho rdei

,
barley water.

Decub ., decubitus, lying d own .

D e d . in d ., de die in diem,
from day to day.

D eg.
, degree .
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H. s .

,
ho ra somni

,
at bedtime.

I
, io dine .

Id ., idem,
the same .

In aq .

, in aqua, in water.

In d ., in die, daily.

Inf . , infusum,
an infusion.

Inj ec t .

, injec tis, an injec tion.

K
, kalium,

p o tassium.

Kg ,
kilogram.

L.

,
liter.

Lat . do l.
, la teri do len ti, to the painful side.

Lb .
,
libra

,
a p o und .

Li
,
lithium.

Lin .

,
linimen tum

,
liniment .

Liq .

,
liquo r.

Lo c . do l., lo c o do len ti, to the painful sp o t.
Lo t .

,
lo tio , a lo tio n .

M., misc e, mix.

Mac .
,
macera

,
macerate .

Man .
,
manip .

,
manipulus, a handful.

Man . pr.
,
mane primo

,
early in the mo rning.

Mass. p il.
,
massa pilularum,

p ill—mass .

Matut.
,
matutinas

,
in the mo rning .

M. et N.
,
mane et n o c te, mo rn ing and night .

M. ft .
,
let a mixture be made .

Mg, magn esium.

Mist .
,
mistura, a mixture .

Mn
,
manganese.

Mo r. dic t ., mo re dic to , in the manner d irec ted.

Mo r. So l., mo re so lito
,
in the usual way.

N
,
n itrogen .

Na
,
so dium.

Ne rep .
,
n e repeta tur, no t t o be repeated .

No c t .
,
n o c te, at night .

No c t . maneq .

,
n o c te man oque, at night and in the mo rning.

No n rep etat .
,
n o n rep eta tur, do n o t repeat .

0
,
o xygen .

O.

,
o c tarius

,
a p int .

Oz
,
bo th eyes .

0 . d . , omne die, every day.

0 . D ., o culus dexter, right eye.

Ol. , o leum,
o il.

0 1. o liv ., o leum o livae, Olive Oil.

O. m.

, omni mane
,
every mo rn ing.

Omn . bih. , omni biho ra , every two hours.
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Omn . ho r.
,
omni ho ra

,
every hour.

Omn . no c t ., omni n o c te, every night.
O. n .

,
omni no c te

,
every night .

O. S .

,
o culus sinister, left eye.

O. U.
,
o culus uterque, either eye.

Ov .
,
o vum,

an egg.

Oz . , o unc e.

P
,
pho spho rus.

P. o r pug .

, pugillus, a p inch.

Part . aeq .

, partes aequales, equal parts.
Part . vic .

, partibus vicibus
,
in divided do ses.

Pb .

, plumbum,
lead .

-P . c ., p o st cibum,
after meals.

Pil.
, pilula, a p ill.

Po nd
, p ondere, by weight .

P. rat . aetat .
, pro rata aetatis

,
in pro p o rtion to the

P . r. n ., pro re na ta
,
ac c ording to need.

Pro
,
fo r.

Pt .
,
p int .

Pulv., pulvis, p owder.
Q . d .

, quarter in die, fo ur times a day.

Q . h., quaque ho ra, every ho ur.

Q . i . d .

, quarter in die, fo ur times a day.

Q . l., quantum libet
,
as much as yo u cho o se.

Q . p .
, quantum p lac c a t, at will.

Q . q . h.
, quaque quarta ho ra, every fo urth ho ur.

Q . s.
, quan tum sufiic it, as much as is nec essary.

Q t ., quart .
Quo ti d .

, quo t idie, daily.

Q
'

. v ., quan tum vis
,
as much as you wish.

Ra, radium.

Rad .

,
radix

,
ro o t.

Rec t .
,
rec tifica tus, rec tified .

Rep .

, rep etatur, let it be rep eated.

S .
, sin e

,
witho ut .

S . o r sig .
,
signa, write.

Sat .
,
saturated .

Sb
, stibium

,
antimony.

Semih.

,
semiho ra, half an hour.

Sig.
,
signetur, let it be labeled.

Sig .
,
signa, write.

S imul, together.

S ing , singulo rum,
o f each.

SOL, so lution .

So lv.
, so lve, disso lve.
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S . o . s., si opus sit, if nec essary.

Sp .
, spiritus, sp irit.

Sp . gr.,
spec ific gravity.

Sp in , spiritus, sp irit.
Spt .

, spiritus, sp irit.
St ., stet, let it stand .

Stat , sta tim,
at o nce.

Ss.

, semissis, a half.

Su.
,
sumet

,
let him take.

Sum., sumendus
,
to be taken .

S . v ., spiritus vini
,
alc oho lic sp irit.

S . v . r., spiritus vini rec tificatus, rec tified sp iri t o f wine.

S . v. t ., spiritus vini tennis, dilute alc oho l, pro o f sp irit.
Syr., syrup .

T.
, temp erature.

T.
, ter, three times.

T. i . d .
, ter in die, three times a day.

Tinc t.
,
tinc ture.

Tr.,
tinc ture.

Ult . praes.

,
ultimum prceserip tus, last prescribed.

Ung.
,
unguen tum,

Ointment .
U. S . P., United States Pharmac o poeia.

Ut dict., ut dic tum,
as direc ted.

Vitel., vitellus
, yo lk .

Vitel. o vi, vitellus o vi
, yo lk o f egg.

Viz .
, videlic et, namely.

Wt ., weight.
Z n

,
zinc .

3
,
dram.

3
,
o unce .

(9, scruple .

R
,
rec ipe, take.

m, minim.
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Back
,
o perative po si tion and draping Bandage, recurrent, 372

f o r
,
276

Bac teremia, 10
Bac teria

,
c lassific atio n o f

,
12

c oun t o f in Carre l -D akin treat
men t

,
34 5

po rtals o f entry fo r, 12
Bac teric ide

,
defin ition o f, 233

Bag, c o lo stomy, 61
Baking

,
89

,
9 2

Balkan f rame
,
98

Bandage
, abdominal, 389

ancho rage o f
,
366

ankle
,
370

,
377

appl ic atio n o f t o vario us parts o f

the bo dy, 373
arm

,
368

,
373

,
375

,
388

,
389

axil la
,
384

Barton
,
381

B ier ’
s
,
39 1

breast, 385 , 389
Can to n flanne l

,
35 9

,
360

c apel ine
,
383

c hest
,
388

,
389

ch in
,
381

,
382

,
389

c ircular
,
366

c repe paper
,
360

,
361

defin i t ion o f
,
35 5

double ro l ler
,
382

durab il ity o f
,
363

,
364

ear
,
380

e lastic webb ing
,
360

e lbow
,
375

Esmarch
,
102

,
212

,
25 2

,
360

,
390

evenness o f pressure o f , 363

eye, 378

face
,
381

fasten ing o f
,
392

figure
-o f -8

,
370

finger
,
373

flannel, 212, 360
fo o t

,
376

,
377

,
388

f o r frac tures
,
88

f o r pressure
,
39 1

,
392

fo rms o f
,
35 6

gauze
,
212

,
35 9

,
360

hand
,
373

,
375

,
388

head
,
366

,
372

,
382

,
388

,
389

heel
,
377

h ip
,
387

,
388

jaw ,
381

,
382

,
389

knee
,
378

leg, 376, 377, 378, 389

many
-ta iled

,
35 8

,
362

,
363

,
389

materials used f o r, 35 9
musl in

,
212

,
360

neatness o f
,
363

,
364

plaster o f Paris
,
9 1

,
212

,
361

,
390

,

397

pressure o f
,
363

remova l o f, 39 6
reverse

,
368

ro ller
,
35 6

,
35 9

,
362

,
365

,
373

,
382

ro l l ing o f
,
35 6

rubber
,
102

,
2 12 , 25 2, 360, 390

sc isso rs f o r, 319 , 396, 39 7
S cultetus

,
35 8

,
389

shoulder
,
384

,
388

sizes o f
,
362

spica, 93, 374 , 384 , 387
spiral, 367
starch

,
212

,
360

,
390

tension o f
,
363

thumb
,
374

t o e, 376

triangular
,
362

,
388

uses o f
,
35 5

Velpeau
,
384

Bandages, 212, 214 , 24 7, 326, 331
Bandaging

,
35 5 -39 8

defin i t io n o f
,
35 5

princ ip les o f , 363

rules f o r
,
394

Bands
,
rubber, 213, 225 , 24 7, 311

Bartlett metho d o f catgut steriliza
tion

,
25 7

Barton bandage
,
381

Basins, arm
,
207

flo o r
,
214

so lutio n
,
200

,
212

,
214

,
24 6

,
325

,

328
,
4 06

Wash
,
206

Bath
,
S itz

,
63

Bathro om
,
as home Operating ro om

,

4 03

Beck ’
s paste

,
5 6

Bed, fo r anesthesia patien t, 29, 181
191

Gatc h
,
29

Bedro om, as home o perating ro om,

4 03

Bel levue bridge
,
71

Benches, flo o r, 200
Ben ign grow ths

,
13

B ic hlo ride o f mercury, 24 6, 24 8, 25 0
263

,
264

,
266

,
320

,
321

,
322

332

B ier ’
s bandage

,
39 1

B ige low evacuato r
,
14 8

B ile duc ts
,
6 5

B ladder
,
urinary, 14 5 -14 9

in anesthesia
,
175

,
188

,
190

instruments and sutures fo r
,
14 8

,

309

op
g
r
a
i

t ive po si tion and draping f o r
,

6

B lankets, 29 , 175 , 180, 181, 191, 212,
214

B leeding, capil lary, 17. 18
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B lo o d, c lo t o f , 4 , 35
c lo tting time o f

,
36

defibrinated , 1 7

grouping o f
,
15

“ po iso ning ” o f
,
10

red c el ls o f
,
4

serum o f
,
4

transfusions o f
,
15

vesse ls
,
instruments and sutures

f o r
,
305

wh ite c el ls o f , 4 , 10

B o ard arm
,
283

,
4 13

B o ec kman metho d o f c atgut steril i
zat io n ,

25 8

B o il ing, steri l ization by, 236
,
237

24 6
,
24 8

,
25 0

,
25 1

,
25 2

,
25 8

,
259

260
,
26 1

,
286

,
3 15

,
330

,
332

,
333

34 8
,
4 03

,
4 06

,
4 07

B ones, grafting o f
,
100

instruments and sutures f o r
,
4 0

,

80
,
82

,
85

,
100

,
103

,
306

Lane plates f o r, 100, 307
surgery o f

,
87 -104

B o ok
,
needle , 25 2

suture
,
298

B o ttles
,
ho t water

,
213

,
220

B ox
,
dressing

,
202

,
314

B ra in , instrumen ts and sutures for,
80

,
82

,
306

surgery o f
,
808 5

B reast
,
bandage f o r

,
385

,
389

draping o f
,
282

instruments and sutures f o r
,
14 1

,

308

o perat ive po sit ion f o r
,
14 0

,
280

surgery o f
,
138 -14 1

Brewer tube
,
126

Bronze w ire, 229 , 230, 261, 307
Brushes

,
na il

,
212

,
215

,
236, 263

Buck ’
s extension , 9 4

Burmeister metho d o f c atgut ster
ilizatio n

,
25 8

Burns
,
135 -138

Button
,
Murphy, 5 4 , 302, 303

Ca lc ium lac tate
,
36

,
79

Calculus
,
o f b ladder

,
14 5

renal
,
14 4

Cal lus f o rmation
,
88

Can ton flannel bandage
,
35 9

,
360

Canula
,
Hahn ’

s
,
124

Cape l ine bandage
,
383

Capil lary bleeding, 1 7, 18
Caps

,
o perating ro om

,
2 12

,
215

,
24 7

,

4 00

Carbo l ic ac id , 5 7, 111 , 24 6, 24 8, 25 1,
25 4

,
4 09

Carbon mo n oxide po ison ing
,
136

Carc inoma
, Of breast

,
14 0

o f esophagus
,
4 5

4 39

Carc inoma
, o f jaw,

4 0

o f larynx, 124
o f ovary, 1 15
o f panc reas

,
68

o f pro state
,
119

o f rec tum
,
64

o f stomac h
,
5 3

o f uterus
,
112

Care o f patien t
,
in anesthesia

,
175

,

180

Carpets
,
in

,
home o perat io ns, 4 04

Carrel
,
D r. Alexis

,
323

Carre l -D akin treatmen t
,
321-35 4

adjustmen t o f appl ianc es f o r
,
34 0

bac terio logic a l examination o f

w ound in ,
34 5

c ontinuous metho d o f
,
34 2

,
34 4

O

débrid emen t in
,
334

defin it ion o f
,
321

dressing o f w o und in
,
335

dressings fo r
,
326

,
330

,
331

,
338

equipmen t f o r, 215 , 324
h isto ry of

,
323

insti llation o f so lution in
,
34 2

instruments f o r, 324 , 328
intermitten t metho d o f

,
34 1

,
34 4

reservo ir metho d o f
,
34 1

,
34 2

,
34 4

suturing o f w ound in ,
34 7

syringe metho d o f
,
34 2

,
34 4

tubes f o r, 325 , 329 , 336, 34 7
Carriage, dressing, 316
Casts

,
plaster o f Paris

,
9 1

,
93

,
390

,

397

Catgut, c hromic
,
228

,
25 8

metho d o f ro l l ing, 25 5
pla in

,
228

,
25 4 -25 8

steril izatio n o f
,
25 4 -259

Cathartic
,
bef o re o peration

,
5 8

,
62,

174

Catheterizatio n
,
32

,
105

,
106

,
175

Catheters
,
212

,
216

Cautery, 212, 216 , 236, 24 2, 24 3, 24 4

uses o f
,
18

,
5 7

,
63

,
24 2

,
300

Cel io tomy, 4 8, 5 5
Cel ls

,
red blo o d

,
4

wh ite blo o d
,
4
,
10

Cel lulo id l inen thread
,
229

Cen tigrade thermometer sc ale
,
4 30

Cerebro spina l system,
80

Cervix
,
instruments and sutures f o r

,

308

surgery o f
,
108

Cha ir
,
use o f f o r Trende lenburg po

sit io n
,
4 10

Chamber
,
S auerbruch

,
129

Chemic al steril izat io n
,
235

,
236

,
24 5

,

see also alc o ho l , bic hlo ride o f

mercury, c arb o l ic ac id, D akin ’
s

so lution , ether, f o rmal in, io dine,
lyso l
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Chest, bandage f o r, 388, 389
instruments f o r, 309
o perat ive po si tion and draping fo r,
278

Cheyne-S tokes respirat ions, 81
Chill, 187
Ch in bandage, 381, 382, 389
Ch lo rinated l ime, t itration o f

,
35 1

Chlo ro fo rm,
anesthesia, c are o f pa

t ien t in
,
179

,
189

dec ompo sitio n o f
,
204

, 4 08

Choked disc , 8 1
Cho lecystec tomy, 66
Cho lecysten tero stomy, 67
Cho lecysto stomy, 66
Cho lecysto tomy, 66
Cho ledo cho tomy, 66
Cho legastro stomy, 67

Cho lel i th iasis
,
65 -67

Chromic c atgut, 228, 25 8
Cigarette drain

,
310

Circular mo de o f bandaging
,
366

Circumc ision
,
15 0

Cirrho sis o f l iver
,
68

Citrate o f so dium,
16

Clamp , c rush ing , 297, 300
intestinal

,
302

stomac h , 5 0, 305
tongue, 185 , 213, 231
tow e l

,
270

,
272

,
278

,
279

,
281

285
,
287

,
288

,
290

Clamp and c autery o peration ,
63

Claudius metho d o f c atgut steriliza
tion

,
25 7

Clean ing, o f Carrel -D akin tubes, 34 7
o f gloves, 294
o f home Ope rating ro om

,
4 04

o f instruments
,
293

o f operating table
,
292

Cl ips, Cushing, 82
metal skin, 229 , 230, 261

Clo t
,
blo o d

,
4
,
35

Clo th ing fo r anesthesia
,
28

,
175

Clo tting time o f blo o d
,
36

Clover crutch
,
4 12

“ Co ck-up ” w rist Spl in t, 100
Co lec tomy, 60
Co l lapse, 190
Co lon

,
irrigation o f

,
25

surgery o f , 60

Co lo stomy, 60
bag fo r, 6 1

Co lpo tomy, 1 12
Comp lications

,
af ter anesthesia

,
180

182
,
184

,
186

,
187

,
188

,
189

,
190

19 1

po st-o perative
,
20 -37

,
5 1

,
59

,
63

,

67
,
75

,
78

,
79

,
103

,
1 14

Compoun d frac ture, 87
Compression o f brain , 81

Concussio n o f brain , 81
Congen i tal , defo rmit ies, 13
hern ia, 70

Co nnec ting tubes
,
327

,
333

Co nstruc tion, o f anesthet izing ro om
,

204

o f dressing ro oms, 206

o f o perating ro om,
195

o f ste ril iz ing ro om
,
209

o f w o rk ro om
,
208

Con tinuous meth o d o f Carre l-Dak in
treatmen t, 34 2, 34 4

Contrac ture o f eSOphagus, 4 5

Contusion ,
130

Co rd
,
spina l

,
85

Co t to n
,
212

,
216

,
24 7

gloves
,
213

,
219

pads
,
326

,
331

,
338

Co un t
,
bac terio logic a l , 34 5

Cover, glove, 213, 218
instrumen t stand

,
212

,
216

musl in
,
f o r parce ls

,
203

,
24 7

,
313

Crab ” w rist spl int , 100
Cran io tomy, 80, 82, 83 , 84
Crepe paper bandage, 360, 361
Cretin ism,

73

Crile
,
D r. Geo rge W .

,
75

Crutc hes
,
104

l itho tomy, 4 11
Cul ture tubes, 213, 217
Cultures

, o f Carrel -D akin wound, 34 5
Curettage o f uterus, 108
instrumen ts f o r

,
308

Cushing
,
c l ips

,
82

suture
,
5 0

Cutting down o f plaster c ast, 397
Cyst, 4 0, 1 14
ovarian , instruments fo r, 308

Cystadenoma o f ovary, 114
Cyst it is, 14 6
Cysto c e le, 105
Cysto sc o pe, 14 3, 14 9

Dakin
,
D r.

,
324

Dakin so lution , 215 , 24 6, 324 , 325 ,
328

,
331

,
332

,
34 7

,
34 8-35 4

ac tion o f
,
34 9

c ompo sit ion o f
,
34 8

,
35 1

Daufresne
’
s techn ic f o r, 35 0

defin it io n o f , 34 8, 35 0

do sage o f
,
34 3

insti l latio n o f
,
34 2

making o f
,
35 0-35 4

table o f quan tit ies o f ingredients
o f

,
35 2

t itration o f , 35 3

D am
,
rubber

,
213

,
225

,
249

dra ins o f , 310

Daufresne ’
s techn ic , 35 0

D ébridement . 334
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Edema
,
o f glo ttis

,
78

pulmonary, 30, 187
E lastic bandages, 25 2, 360, 390
E lbow bandage, 375
E lec tric

,
cautery, 24 3

po rtable instrumen t steril izer, 315
Embo l ism

,
pulmo nary, 30

Embo lus
,
31

Empyema, 125
Brewer dra inage tube for, 126
instruments f o r, 309

Enemas
,
24

,
5 8

,
62

,
172

,
175

Entero stomy, 5 5
Epididymis, 115
Epulis

,
4 0

Equipment, f o r Carrel-Dakin treat
men t

,
2 15

,
324

o f Operating theater, 193-231
Equivalen t, measures

,
4 29

temperature sc ales
,
4 30

weights, 4 27
Esmarc h bandage

,
102

,
212

,
25 2

,
360

,

390

E sophago tomy, 4 6
Eso phagus

,
surgery o f, 4 5

E ther
,
anesthesia

,
c are o f patien t in

,

178
,
183

pneumon ia af ter
,
27

,
186, 187

as an tiseptic
,
74

,
105

,
1 17

,
14 0

,

24 6
,
25 8

,
266

inha ler f o r
,
213

,
220

Ethyl c hlo ride anesthesia
,

c are o f

patien t in
,
1 79

,
19 0

Evacuato r, B igelow ,
14 8

Evenness o f pressure in bandages,
363

Evisc eration
,
30

Examinat ion
,
bac terio logical

,
o f Car

rel-D akin wound
,
34 5

Exc itemen t, c o n tro l o f in anesthesia ,
1 76

,
177

,
178

,
1 79

,
183

,
189

,
190

Exerc ises, setting-up, 170
Exo phthalmic go iter, 75
Explo rato ry laparo tomy, 5 3
Explo ring needles

,
213

,
223

Extension
,
Buck ’

s, 9 4

Eyes, bandage f o r, 378
pro tec tion o f in vomit ing

,
186

Face
,
bandage fo r, 381

draping fo r
,
287

guards f o r, 283, 288, 290
masks f o r, 213, 221, 24 7, 4 00
Ope rat ive po sit ions fo r

,
286

Fahrenheit thermometer, x, 4 30
Fal lo pian tubes, surgery o f

,
112

Fal lo pius, x
Fasc ia , sutures f o r, 300, 301
Fas ten ing o f bandages

,
392

Fat layer, sutures fo r
,
300

,
301

Feca l fistula, 60
Feeding through fistula, 172
Femo ra l hern ia

,
70

F ibrin strands
,
4

F ibro adenoma o f breast, 14 0
F ibro blasts

,
4

F ibro ids o f uterus
,
1 11

F ield, o perative
,
preparation o f

,
70

74
,
82

,
83

,
102

,
105

, 1 17, 14 0

174
,
265

,
4 07

surgic a l, 3
F igure -o f -8 mo de o f bandaging, 370
F inger ban dage

,
373

F istula
,
fec al

,
60

feeding through, 172
gastric

,
4 6

in ano
,
62

F ixation o f uterus
,
110

sutures f o r, 308
F lame, sterilization by, 236, 24 2

,

4 06

F lanne l bandage
,
212

,
360

F lo o r
,
basins f o r

,
214

benches
,
200

c onstruc tion o f in o perating ro om,

196
,
204

,
209

disinfec ti o n o f , 293

F lo ren ce Nigh tingale
,
xu i

“ Flufi s
,

” 217

F o o d, after anesthesia
,
1 5 2

,
182

,
188

,

19 0
,
191

befo re anesthesia, 174
F o o t

,
bandage f o r, 376, 377, 388

draping o f
,
285

,
286

o perative po sitio ns f o r
,
284

F o rceps
,
dressing

,
29 7

,
311

,
324

,
328

,

335

tongue, 185 , 213, 231
towe l

,
270

,
2 72

,
278

,
279 , 281, 285 ,

287
,
288

,
29 0

F o re ign bo dies
,
in eso phagus, 4 5

in larynx, 121
in lungs

,
129

in trachea, 4 5
F o rmal in

,
24 6

,
293

,
4 09

F o rms o f bandages
,
35 6

F o rmulae f o r preparation o f catgut,
25 6 -25 9

F ow ler ’
s po sit ion

,
5 9

Frac tiona l steril ization
,
24 9

Frac tions
,
reckon ing o f so lut io ns in ,

4 20

F rac tures
,
80

,
87-102

c ompound
,
87

defin i tion o f
,
87

immobil ization o f
,
88

impac ted
,
87

o f the skul l, 80
open o perations fo r, 100
reduc tion o f , 88, 100
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Frac tures
,
simple, 87

trac tion treatmen t o f, 9 4
-100

Frame
,
Balkan

,
98

Furn i ture
,
f o r anesthet izing ro om

,

205

fo r dressing ro om
,
206

f o r Operating ro om
,
197

for steril iz ing ro om,
209

f o r w o rk ro om
,
208

Gags
,
month, 185 , 213, 222

Galen, ix
Gal l bladder

,
draping f o r, 275

instruments and sutures f o r, 304
operative po si tio ns f o r

,
273

,
4 11

surgery o f, 65
-67

Gal lstones, 65
Gases, f rom decompo sed c hloro fo rm,

204
,
4 08

Gastrec tomy, 5 3
Gastric , diet, 160
dilatation , 22
fistula, 4 6
ulcer

,
4 8

,
5 2

Gastro entero stomy, 4 9
Gastro j ejuno stomy, 4 9
Gastro stomy, 4 6
Gatch bed

,
29

Gaun tlets
,
213

,
218

,
24 7

Gauze
,
213

,
218

,
24 6

bandages
,
212

,
359

,
360

packing
,
213

,
223

,
24 7

,
311

vaselinated
,
325

,
328

,
335

Generation, o rgans o f
,
105

Germic ide, defin ition o f
,
233

Gigan tism
,
73

Gil l iam o peration
,
1 10

Gland
,
o r glands

,
c lassification o f,

72

ins
3

trumen ts and sutures f or, 305 ,
06

o f internal secret ion, 72
parathyro id, 79
pituitary, 73
pro state

,
117

thyro id, surgery o f
,
73-79

Glandular system,
72-79

Glassware
,
steri l ization o f

,
263

Glo ssec tomy, 4 1
Glo ttis, edema o f

,
78

Glove c over
,
213

,
218

Gloves, c o tton
,
213

,
219

rubber
,
213

,
218

c lean ing o f, 29 4

patch ing o f
,
29 4

pr

gp
aration o f f o r steril ization,
4 7

steri l ization o f
,
24 8

,
4 00

,
4 07

Glue
,
resin and turpentine

,
98

S inc la ir ’
s, 98

4 4 3

Glyc erin, 25 2
Go iter, exo phthalmic , 75
instrumen ts and sutures f o r

,
74 ,

306

o perative p o sition and draping
f o r

,
288

surgery o f
,
74 -79

Gowns
, o perating ro om,

213
,
220

,

24 7
,
4 00

Graf ts, bone, 100
skin , 134
instruments f o r

,
134

,
309

Granulatio n t issue
,
4
,
134

Grouping o f blo o d f o r transfusion,
15

Grow ths
,
new

,
13

,
4 0

,
4 1

,
4 6

,
1 14

,

117
,
124

,
14 0

,
14 8

Guards
,
f ace, 283, 288, 290

Ko cher
,
283

,
288

shoulder, 271, 273

Hahn ’
s c anula

,
124

Handl ing
,

o f anesthetized pat ient,
180

of sterile suppl ies, 24 6, 291 , 314 ,
318

,
319

,
335

Hands
,
bandages f o r, 373, 375 , 388

draping f o r
,
282

,
284

metho ds o f f asten ing in o perative
po sit ions

,
177, 268, 273, 275 , 278,

280
,
282

,
288

operative po si tion f or
,
283

steri lization o f , 263, 3 19 , 4 08

Harvey, ix
Haw ley table, 93
Head , bandages f or, 366, 372, 382,

388
,
389

c o ntro l o f in anesthesia
,
29

,
184

,

186

draping o f , 287, 288 , 29 0

operative po sit ions f o r
,
276

,
286

,

287
,
288

rest f o r, 288
Headache, 182, 19 1
Heal ing o f w ounds, 4 , 134
Heat

,
dry, as w ound treatment

,
133

steril iza tion by, 236, 24 1
,
25 2

,

25 4
,
25 6

,
25 7

,
25 8

,
4 02

mo ist, 236, 237
Heating o f o perating theater

,
19 7,

205
,
208

,
209

Heel bandage, 377
Hematemesis, 4 8
Hemo ph il ia, 36
Hemo rrhage, 1 7-19 , 5 9, 103

and sho ck, 14 -19
Hemo rrho ids, 63
Hern ia

,
instruments and sutures fo r

,

70, 304

surgery o f , 69
-71
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Hic c ough
,
after anesthesia, 187, 19 0

Highmo re , antrum o f
,
12 1

Hippo c rates, ix
Hips

,
bandages f o r, 387 , 388

rests fo r
,
213

,
220

,
388

Histo ry, o f Carrel -D akin treatment
,

323

o f surgery, ix-xv

Ho dgen ’
s spl int , 94 , 96 , 100

Home
,
Operatio ns in, 399 -4 14

Ho rseha ir
,
229

,
25 9

drains o f
,
310

Ho rse serum
,
36

Ho rsley ’
s wax, 18

Ho t air
,
steri l izatio n by, 236 , 24 1,

25 2
,
25 4

,
25 6, 25 7, 25 8, 4 02

steri l izer, 24 1
Ho t towe l drum and heater, 202
Ho t water bo ttles, 213, 220
Hun ter, D r. Jo hn, x

Hydro c ele, 116
Hydro chlo ric ac id gas, 204 , 4 08
Hydro salpinx, 113
Hyperpituitarism,

73

Hyperthyro id ism ,
73

Hypertrophy, o f to nsils, 4 4
o f turbinates

,
121

Hypo dermic needles
,
213

,
223

,
25 2

Hypo dermo c lysis, indic at ions f o r, 15
o utfit fo r

,
213

,
220

Hyp o pitui tarism,
73

Hypo thyro id ism,
73

Hysterec tomy, 1 10, 111, 1 12
instrumen ts and sutures f o r

,
111

,

307
,
308

I ce pack
,
75

,
78

I leus, para lytic , 26
Immo bil izatio n of f rac tures, 88
Impac ted f rac tures, 87
Improvised o perative p o sit io n

,
f o r

arm
,
4 13

f o r gal l bladder
,
4 11

f o r kidney, 4 11
l itho tomy, 4 11
Trendelenburg, 4 10

I nc arc erated hern ia
,
69 , 71

Indire c t hern ia
,
69

I nfec ted wounds
,
7
,
132

Infec tio n
,
defin it io n o f

,
232

o f wound
,
3
,
7
,
132

I nflammat io n
,
3

Infusion
,
indic ations f o r

,
15

o utfit fo r
,
213

,
220

sal t so lution fo r, 213, 226, 24 9

I nguinal hern ia, 69
I nhaler, ether, 2 13, 220
I njuries

,
3
,
13

o f bra in
,
81

o f l iver, 67

I njuries, o f tho rac ic wa l l , 125
o f urinary bladder, 14 5

Instil latio n o f D akin ’
s so lutio n, 335 ,

34 2

adj ustment o f appl ianc es fo r, 34 0
Instrumen t stand c over, 2 12, 216
Instruments

,
2 13

,
220

arrangement o f on stand, 298
c le an ing o f

,
293

f o r Carre l-D akin dressings
,
324

,

328

f o r dressings, 297, 311, 315 , 318,
324

,
328

,
335

f o r Operations
,
4 0

,
4 4

,
4 5

,
4 6

,
5 0

5 4
,
5 7

,
63

,
70

,
74

,
80

,
82

,
85

103
,
1 1 1

,
122

,
124

,
134

,
14 1

14 5
,
14 8

,
15 0

,
29 7-310

passing o f
,
296 -312

steri l izat io n o f
,
24 6

,
25 2

steril izers f o r, 203, 315
tables f o r, 19 8, 4 05

Inten tio n
,
primary and sec o ndary,

heal ing by, 4
Intermitten t metho d f o r Carre l

D akin treatment, 34 1 , 34 4
I n terna l sec re tio n, glands o f

,
72

In testines
,
anastomo sis o f

,
5 3

c lamp f o r
,
302

instruments and sutures f o r
,
5 4

,

5 7
,
302

o bstruc tion o f , 5 5

Operat ive po sit ion and drap ing fo r,
267

perf o ration o f , 5 3, 59

resec tion o f
,
5 3

,
5 5

,
71

surgery o f
,
5 3 -60

I ntratrac hea l anesthesia
,
4 1

In tussusc eptio n , 5 6
I o dine

,
70

,
82

,
1 11

,
24 6

,
25 7

,
25 8

,

266
,
4 07

I ro n ing bo ard
,
as instrumen t table,

4 05

I rreduc ib le hern ia, 69
I rrigation o f c o lo n

,
25

I rrigato rs
,
213

,
22 1

,
24 6

,
326

,
331

,

34 1

douche bag as
,
332

,
4 06

stands fo r
,
213

,
221

,
326

,
331

I sch io rec tal absc ess, 6 1
I so to n ic

,
as property o f D akin ’

s so

lutio n
,
34 9

defin it ion o f
,
323

Jache t
,
plaster o f Paris

,
93

Jackso n laryngo sc o pe, 121
Jaundic e

,
36

,
65

,
66

Jaw
,
bandage o f

,
38 1

,
382

,
389

ho ld ing o f in anesthesia, 29, 184
surgery o f

,
4 0

,
4 1

Jones ’
s
“ Crab ” wrist spl in t, 100
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Mouth , o perat ive po si t ion and drap ~

ing f o r, 286

surgery o f , 39

wash fo r, 39 , 189
Movements, passive, 89
Murphy button , 5 4 , 302, 303
Musc le

,
sutures f o r, 298, 301

Musl in , apro n , 212, 214 , 24 7
bandage , 212, 360
c overs f o r parcels, 203, 24 7, 313
sheets, 213, 227, 24 7
steri l ization o f

,
24 6

Myomec tomy, 111
Myringo tomy, 83
Myxedema, 74

Na i l
,
brushes

,
212

,
215

,
236

,
263

c leaners, 213, 223
Nausea, 20, 182, 185 , 188, 189 , 19 1

Neatness o f bandages
,
363

,
364

Neck
,
o perative po sit ions and drap

ing fo r, 288

Needle bo ok
,
25 2

Needles, explo ring, 213, 223
hypo dermic , 213, 223
steril ization o f

,
25 2

suture, 213, 223
kinds f o r Opera t io ns, 29 7, 29 8
300

,
301

,
303

,
304

,
305

,
306

307
,
308

,
309

Negative pressure
,
129

Nephrec tomy, 14 4
Nephritic diet, 159
Nephro l i th o tomy, 14 4
Nephro tomy, 14 3
Nerves

,
instrumen ts and sutures for,

306

spinal
,
surgery o f

,
85

Nervous system,
80-86

Neurit is
,
85

New grow ths
,
c lass ification o f, 13

o f bladder, 14 8
o f breast, 14 0
o f eso phagus

,
4 6

o f jaw ,
4 0

o f larynx, 124
o f ovary, 1 14
o f testic le

,
117

o f to ngue , 4 1
New Y o rk Ho spita l metho d o f c at

gut steri l ization
,
25 8

Newspapers, in home o perating
ro om

,
4 02

,
4 04

,
4 09

,
4 13

Nightingale, F lo rence, xi i i
Ni trous o xide anesthesia

,
c are o f

pat ient in, 178, 182
No se , o perative po sit ion and draping

fo r
,
28

surgery o f
,
120

Nourishment, af ter anesthesia, 15 2,
182

,
188

,
19 0

,
19 1

befo re anesthesia
,
174

Novo c a in ,
steril izatio n o f

,
25 2

Nurses, d ivision o f duties o f
,
211

o perating ro om duties o f, 290, 29 1

o perat ing ro om staff o f
,
210

,
291

qua l ificat io ns o f
,
194

,
210

,
2 12

tra in ing o f
,
194

,
212

Nursing
,
o f a l imentary system,

38-71

o f glandular system,
72 -79

o f nervous system,
80 -86

o f o sseous system,
87-104

o f repro duc tive system,
105 -119

o f respirato ry system,
120-129

o f skin and appendages
,
130-14 1

o f urinary system,
14 2 -15 0

Nutrien t enema
,
172

Obstruc tion
,
in testinal

,
5 5

respirato ry, 181 , 184 , 189
Ol ive Oil

, steril ization o f
,
25 2

Omento pexy, 68
Oo

' pho rec tomy, 115 , 308
Open Opera tions f o r f rac tures

,
100

Operat ing ro om
,
arrangement o f

,
193

bathro om as
,
4 03

bedro om as
,
4 03

c onstruc tio n o f
,
195

equipment o f , 193
flo o rs o f

,
196

furn i ture fo r
,
19 7

in ac tio n
,
263-295

kitchen as
,
4 03

l ight f o r
,
195

,
201

,
4 03

,
4 06

lo c atio n o f
,
195

nurses o f
,
19 4

,
210

,
211

,
212

,
290

,

29 1

o rgan ization o f
,
193

personne l o f
,
194

,
210

,
212

,
291

preparation o f f o r Operatio ns, 263,
4 08

renovat ion o f in home
,
4 04

selec tion o f in the home, 4 03
size o f

,
195

steril ization in
,
232-262

,
292

,
295

,

4 09

suppl ies fo r, 212
temperature o f

,
19 7

,
263

wal ls o f
,
196

,
204

Operating tables, 19 7, 4 05
c lean ing o f , 292

Operating theater
,
193 -231

Operatio ns, c ompl ic ations af ter, 8 66

c omp lic ations.

draping f o r
,
266

dressings fo r, 217, 4 00
in the home, 399 -4 14

instrumen ts fo r
,
see instrumen ts

nurses
’ dut ies during . 290



INDEX

Operat ions, nurses
’ managemen t be

tween
,
29 1

po sitio ns f o r
,
266

,
4 10

preparatio n, o f o perat ive field f o r
,

see preparation .

o f patient f o r, see preparation
o f ro om fo r

,
263

,
4 08

represen tative, fo r instrument
passing, 29 7-310

sutures f o r, see sutures
Opera tive

,
fie ld

,
preparatio n o f , see

preparat io n
po sit io ns and draping

,
266 -290

improvised
,
4 10 -4 13

Ophthalmo sc o pe, 81
Orderl ies, o perating ro om

,
291

Organ ization o f o perat ing theater
,

193

Osmo t ic pressure , 322
Osseous system,

87-104

Osteomye l itis, 101
Ovaries, cyst o f , 114
instruments f o r, 308
surgery o f , 1 14

-1 15

Oven
,
as steril izer, 24 1, 4 02

Pack
,
ic e

,
75

,
78

Packing
,
gauze

,
213

,
223

,
24 7

,
311

o f supplies
,
24 6

,
313

o f the w ound, 133
Pad

,
o r pads, abdominal

,
213

,
223

,

24 7

Carre l-D ak in dressing
,
326

,
331

,

338 .

Kel ly, 213, 221
improvised, 4 12
uses o f

,
280

o perating table
,
213

,
224

,
4 05

Pagenstecher l inen thread, 5 0
,
5 7 ,

229

Pal lor
,
in c hlo ro f orm anesthesia

,
19 0

Pan creas, o perative p o sition and

draping f o r, 267
surgery o f

,
68

Paper bandage
,
c repe

,
360

,
361

Paquelin cautery, 24 4
Parac en te sis

,
abdomina l

,
68

Paraffine, f o r burns, 137
f o r si lk thread , 229 , 260

Paralytic i leus, 26
Parasites, 12
Parathyro id gland, 79
Passing o f instruments

,
296-312

Passive movements
,
89

Paste , B eck ’
s
,
5 6

Pasteur, Louis, xi
Patching o f gloves, 29 4
Patho lo gy, 3-13
Paul ’s tube

,
5 5

Pelvic rest
,
213

,
220

,
388

4 4 7

Per c ent o f so lutions, 4 16
Perf o rated gastric ulc er, 4 9 , 5 2
Perf o ratio n

,
in append ic i tis, 5 9

intestinal , 5 3
Perineo rrhaphy, 105 , 110

nursing c are o f
,
106

Perineum
,
instruments and sutures

fo r
,
308

surgery o f
,
105

Peritoneum
,
sutures f o r

,
29 8

,
301

Periton it is
,
5 9

Peri to nsil lar absc ess
,
4 3

Pern ic ious vomit ing
,
21

Personne l o f the o perating ro om
,

194
,
210

,
2 12

,
29 1

Pessary, 109, 110

Phago cytes, 10
Pharynx, surgery o f , 4 3

Ph imo sis
,
15 0

Phlebitis
,
35

Phlebo tomy, 34
Pho sgene gas, 204 , 4 08
P i les

,
63

P i llows
,
213

,
225

uses o f
,
267

,
273

,
274

,
276

,
282

,

4 07
,
4 10

,
4 11

,
4 13

P ins
,
Wyeth ’

s
,
103

P itui tary gland, 73
P laster o f Paris ban dages, applica

tion o f
,
9 1

,
9 3

,
39 0

jacket o f
,
93

making o f
,
361

mo lded splints o f
,
92

removal o f , 397
spica o f

,
9 3

P lates
,
Lane bone

,
100

instrumen ts f o r applying, 307
Pneumon ia

,

“
ether, ” 186

,
187

po st-o perat ive, 27
P o ison ing

,
blo o d, 10

c arbon monoxide
,
136

P o rtable
,
dressing b ox, 314

dressing stand
,
290

elec tric steri l izer
,
315

P o rtals o f entry f o r bac teria, 12
P o sition

,
o r po sit ions, arm

,
283

,
4 13

breast, 280
do rsa l , 267
face

,
286

fo o t
,
284

fo r gen ito -urinary operatio ns, 280
f o r gynec o lo gica l o perations, 273,
280

Fow ler ’
s, 5 9

gal l b ladder
,
273

,
4 11

hand , 283
head

,
276

,
286

,
288

improvised Operat ive
,
4 10-4 13

kidney, 275 , 4 11
Kraske

, 64
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P o sitio n ,
latero -prone , 278

leg, 284

l itho tomy, 279, 4 11
neck, 288
o perative , and draping, 266 -290

pro ne
,
275

reversed Trende lenburg, 2 78
S ims

,
279

skul l, 288
thro at, 288
Trendelenburg

,
272

,
4 10

Po sitive pressure, 129
Po st-Operative, c ompl ications

,
see

c ompl ic ations
hern ia, 70
pneumon ia

,
27

Pregnancy, ec to p ic , 113
Preparation, o f c atgut, 25 4 -25 9

o f Operating ro om
,
263

,
4 08

o f o perat ive field, 70 , 74 , 82, 83,
102

,
105

,
1 17

,
14 0

,
1 74

,
265

,

4 07

o f pat ien t fo r o peratio n, 39 , 5 5 ,
5 8

,
62

,
66

,
70

,
74

,
76 , 118, 173

Pressure, bandage f o r, 39 1, 392
evenness o f in bandaging, 363
negative and po sit ive, 129
o smo tic , 322
steam

,
f o r steri l ization , 205 , 237,

239
,
24 7

,
24 8

,
24 9

,
25 1

,
25 2

,
328

,

steri l izers, 205 , 209 , 237-24 1
Primary intentio n, 4
Princ iples o f bandaging, 363
Problems, so lution

,
4 18-4 24

rules fo r so lving, 4 18, 4 20
Pro lapse o f uterus

,
110

Prone p o sitio n
,
275

Pro po rtio ns
,
a lgebra ic

,
4 18

Pro state gland, surgery o f, 1 17
-119

Pro statec tomy, 1 18
Pulmo nary, c ompl ic ations af ter op

c ration, 27-31, 187, 190
edema, 30, 187
embo lism,

30

tuberculo sis
,
129

Pulse
,
in anesthesia, 1 77, 178, 179 ,

180, 182, 187, 190, 19 1

Punc tured wound , 130
Purse string

,
5 2

,
5 3

,
5 7

,
66

,
298

,
300.

Pus, 10

Pyel it is, 14 2, 14 3
Pyemia, 10
Pyonephro sis, 14 2, 14 3
Pyo salp inx, 113

Q ual ific at ions, personal, o f o perating
ro om nurses

,
19 4

,
210

,
212

Q uinsy so re thro at, 4 3

Radium trea tment
,
4 3

,
4 6

,
111

,
1 12,

1 15
,
1 19

,
14 9

Rec overy ro om
,
19 5

,
208

Rec ta l tube
,
24

,
2 13

,
223

Rec to c ele
,
105

Rec tum, instruments and sutures f o r
,

63
,
305

o perative p o sit io ns and draping
f o r

,
279

,
280

surgery o f
,
6 1 -65

Recurren t mo de o f bandaging
,
372

Red blo o d c ells
,
4

Reduc ib le hern ia
,
69

Reduc tio n o f frac tures
,
88

,
100

Regular diet
,
15 4

Removal
,
o f adhesive plaster

,
317

o f bandages, 39 6
Rena l c alculus

,
14 4

Reno v

o

atio n o f home o perating ro om
,

4 4

Representative o peratio ns fo r in

strumen t passing
,
29 7-3 10

Repro duc tive system,
105 -1 19

instruments and sutures f o r
,
307

Resec tio n
,
intestinal

,
5 3

,
5 5

,
71

rib
,
126

instruments f o r
,
309

Reservo ir metho d o f Carrel-Dakin
treatment

,
34 1

,
34 2

,
34 4

Reservo irs f o r so lutions, 326
,
331

,

34 1

Resin and turpentine glue, 98
Respirat ions

,
af ter anesthesia

,
182

,

183
,
189

,
19 1

Cheyne-S tokes, 81
depressio n o f

,
184

Respirato ry system,
120 -129

Rest
,
arm

,
283

,
4 13

head, 288
h ip

,
o r pe lvic

,
213

,
220

,
388

o perating table, 274 , 2 7 5
Resteri l izatio n o f o perating ro om,

292
,
29 5

,
4 09

Restra in t o f patien t - in anesthesia
176

,
1 77

,
1 78

,
179

,
183

,
1 89

190

Retention o f urine
,
31

,
188

Retrac to r
,
amputatio n

,
212

,
213

Retroversion o f uterus, 109
Reverdin skin -graf ts

,
134

Reverse mo de o f bandaging
,
368

Reversed Trendelenburg po sition ,
278

Rib resec tion
,
126

instruments f o r, 309
Ro bb leg ho lder, 4 12
Ro l ler bandage , 35 6 , 35 9 , 362, 365 ,

mo des o f applying, 365
Ro l l ing o f bandages, 35 6
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S lo ugh
,
10

Smears, in Carre l -D ak in treatment,
34 5

,
34 7

S o da
,

c arbo nate o f as steri l iz ing
agent, 237, 25 2

c itrate o f in transfusions, 16
S o f t diet , 15 2
S o ldering iro n c autery, Mayo , 24 3

S o lutio n
,
D akin ’

s, 2 15 , 24 6, 324 , 325 ,
328

,
331

,
332

,
34 7

,
34 8 -35 4 .

ac tio n o f
,
332

,
34 3

,
34 9

c ompo sition o f , 34 8, 35 1

D aufresne
’
s techn ic f o r, 35 0

defin itio n o f
,
34 8

,
35 0

do sage o f
,
34 3

inst il lation o f
,
34 2

making o f
,
35 0 -35 4

table o f quant ities o f ingredien ts
o f

,
35 2

t itratio n o f
,
35 3

S o lutio ns
,
4 15 -4 26

algebraic pro po rtion metho d o f

reckon ing
,
4 18

an tiseptic , 130, 24 5
basins f o r

,
200

,
212

,
214

,
24 6

,
325

,

328
,
4 06

defin ition o f
,
4 15

frac tional, reckon ing o f
,
4 20

indic ation o f strengths o f
,
4 16

per c en t metho d o f recko n ing
,

4 16

pro blems o f
,
4 18 -4 24

rules fo r so lving
,
4 18

,
4 20

salt
,
213

,
226

,
24 9

,
4 05

saturated
,
4 15

,
4 25

usua l strengths o f
,
4 26

S o lvent power o f water
,
4 15

S phinc ter ani
,
d ilatat io n o f

,
63

,
305

Spic a bandage
,
93

,
374

,
384

,
387

Spinal c o rd
,
surgery o f, 85

S pine
,
instruments and sutures f o r,

85
,
306

o perative p o si tion and draping
f o r

,
276

Spiral mo de o f bandaging
,
367

Spleen, instruments and sutures f o r
,

Operat ive po sition and draping fo r
,

267

Spl in t
, o r spl ints

,
213

,
227

Ho dgen ’
s
,
9 4

,
96

,
100

Jo nes ’
s

“ Crab ” o r
“ Co ck-up

wrist
,
100

materials f o r
,
9 1

plaster o f Paris
,
mo lde d

,
9 2

sugar-to ng
,
9 2

Thomas trac tio n
,
100

S ponges
,
gauze

,
2 17

,
24 7

,
330

S pores
,
ki lling o f

,
237

,
24 9

,
25 9

Spra ins
,
89

S taff , o perat ing ro om nursing
,
194

,

S tand , dressing, po rtable, 29 0
instrument

,

arrangement o f in struments o n
,

298

irrigato r
,
213

,
221

,
326

,
331

S tandard stric t d iet
,
15 6

S tarc h bandage,
S tasis o f c o lon

,
60

S team,
in o perating ro om

,
204

pressure steri l izer
, 237

24 1

steril ization by, 205 , 236, 237, 24 7,
24 8

, 331 ,

S teno sis
, cervic al, 108

S terile supplie s
,
handl ing o f

,
24 6

,

29 1
,
314

,

ro om f o r
,

S teril izat io n , af ter o perations
,
292

,

agents o f
,
235

between o perations
,
292

by ac tua l c autery,
by bo il ing, 236,

261
286

, 332
,
333

,
34 8

,
4 03

by chemic a ls, 24 5
, see

also alc o ho l, bichlo ride o f mer
cury, carbo l ic ac i d

,
D akin ’

s so

lutio n
, e t

,
her fo rmal in

, io dme
,lyso l

by dry heat, 236, 24 1,

by flame,
by steam

, 24 7
,
24 8

24 9
,
25 1

, 332
4 01

defin i tion o f , 234

f rac tio na l
,
24 9

in t he h ome, 4 00 , 4 01, 4 02, 4 03,
4 05

,
4 06

,
4 07

,
4 08

,
4 09

,
4 10

metho ds o f
,
24 6

o f c atgut
,
25 4 -25 9

o f gauze and musl in
,
24 7

Of gloves, 24 8, 4 00, 4 07
o f hands

,
263

,
319

,
4 08

o f instruments
,
24 6

,
25 2

o f o perative field
,
70

,
74

,
82

,
174

,

265 , 4 07

o f rubber t issue
,
25 0

o f suture .materia ls, 25 4 -262

Operating ro om,
232-262

temperatures f o r
,
236

,
237

,
239

24 1
,
24 7

,
24 8

,
25 2

,
25 6

,
25 7

,
25 8

4 02

thermal , 235 , 236
vacuum metho d o f

,
24 0
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S teril izer, ho t air, 24 1
improvised , fo r home, 4 01
instrument, 203, 315
Oven as, 24 1, 4 02

steam pressure, 205 , 209, 237-24 1
test f o r, 24 1
utensil, 204
vacuunn 24 0

water, 204
S teri lizing ro om,

195 , 209

S tirrups, 279 , 284 , 286, 4 11
S to ckings, f o r trac tion, 9 6
l itho tomy, 2 13, 227, 24 7
draping w ith , 280

o rdinary, f o r draping, 286
S tomach , c lamp fo r, 5 0, 305
dilatat ion o f

,
22

fistula o f, 4 6

instrumen ts and sutures f o r
,
5 0,

305

o perative p o sit ion and draping
f o r

,
267

surgery o f , 4 8
-5 3

tube f o r, 213, 228
S to ne, o f gal l b ladder, 65

o f k idney, 14 4
o f urinary bladder, 14 7

S to pc o cks, 327, 333, 34 1, 34 2
S to rage ro om

,
195

,
209

S trands
,
fibrin

,
4

S trangula ted hern ia, 69 , 71
S trapping

,
device f o r dressings, 317

f o r f rac tures and spra ins, 88, 89
S trengths of so lutio ns, indication Of

,

4 16

table o f, 4 26

S tretchers, 19 8
S tric ture o f eso phagus

,
4 5

S truggling
,
c ontro l o f in anesthesia

,

176
,
1 77

,
178

,
179

,
183

,
189

,
190

S typtic s, 19
Suc tion dra inage, 132
Sugar-tong spl int

,
92

Suits
,
Operating ro om,

213
,
228

,
24 7

Sun l ight
,
as steril iz ing agen t

,
236

Supplies
,
f o r Carre l -D akin treatmen t

,

215
,
324

fo r dressings
,
313

f o r Operating ro om
,
212

handling o f sterile
,
24 6

,
29 1

,
314

,

318
,
319

Supply ro om
,
sterile

,
19 5

,
209

S uppression o f urine
,
32

,
187

,
188

Suppuration
,
10

Suprapubic l itho tomy, 14 8
Supravagina l hysterec tomy, 111
Surgery, h isto ry o f , ix

-xv

o f a l imentary system,
38-71

o f glandular system,
72-79

of nervous system,
80 -86

4 5 1

Surgery, o f o sseous system,
87-104

o f repro duc tive system,
105 -119

o f respirato ry system,
120 -129

o f skin and appendages, 130 -14 1
o f urinary system,

14 2-15 0

S urgical fie ld, 3
Suspension

, o f f rac tures, 9 8
o f uterus, 1 10
instruments and sutures fo r

,
308

Suture, o r sutures
,
bo ok fo r, 298

Cush ing
,
5 0

f o r Operatio ns
,
4 2

,
5 0

,
5 7

,
100

,
297

298
,
300

,
30 1

, 302, 303, 304 , 305

306
,
307

,
308

,
309 , 310

materials f o r
,
213

,
228

needles f o r
,
213

,
223

,
29 7

,
298

300
,
301

,
303, 304

,
305 , 306

307
,
308

,
309

sec ondary, 134
steri l izatio n o f

,
25 4 -262

through -and -through
,
230

,
301

Suturing o f Carre l-D akin wound
,
34 7

Symbo ls, abbreviations and
,
4 31

Syringe metho d f o r Carre l-Dak in
treatment, 34 2, 34 4

Syringes, 213, 230
fo r Carre l -D akin treatment, 326

,

332

steri l izatio n o f
,
25 1

System,
al imen tary, 38-71

glandular, 72-79

nervous
,
80-86

o sseous
,
87-104

repro duc t ive
,
105 -119

respirato ry, 120 -129
skin and appendages, 130-14 1
urinary, 14 2 -15 0

Table, o r tables, anesthetist ’s, 206
draping o f , 264

Haw ley, 93
instrument

,
198

,
4 05

arrangemen t o f f o r Operations,
298

o perating
,
19 7

,
4 05

supply, 198, 200, 206, 207, 4 04 , 4 05
Talma o peration

,
68

Teac h ing o f nurses
,
193

,
19 4

Techn ic
,
defin ition o f

,
234

Lane
,
100

,
307

o f dressing the wound
,
313-320

,

335

o f handl ing sterile suppl ies
,
24 6

,

291
,
314

,
318

,
3 19

,
335

o f unsterile stage in o perations, 5 0 ,
5 7

,
300

,
303

Temperature, equivalent scales o f
,

4 30

Operating ro om
,
19 7

,
263

standard
,
o f water, 4 25
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Temperature , steril iz ing
,
236

,
237

,

239
,
24 1

,
24 7

,
24 8

,
25 2

,
25 6

,

25 7
,
25 8

,
4 02

Tendons
,
instrumen ts and sutures

f o r
,
306

Tensio n o f bandages
,
363

Test
,
f o r a lkal in ity o f D akin ’

s so lu
t ion

,
35 4

fo r steri l izer, 24 1
Testic le, surgery o f

,
115

Tetanus spo res
,
25 9

Tetany, 79
Theater, Operating

,
193-231

Therma l steril ization
,
235

,
236

Thermo -cautery, 236, 24 2
Thermometers

,
213

,
231

,
24 2

,
25 5

equivalen t scales o f
,
4 30

steri l ization o f
,
25 2

Thiersc h skin -grafts
,
134

Thirst
,
af ter anesthesia, 20 , 188, 189

Thomas trac tio n spl ints
,
100

Tho rac ic wal l
,
surgery o f , 125

Thread, silk 1nd l inen ,
229

,
260

Thro at
,
Operative p o sition and drap

ing f o r
,
288

Thrombo sis, 35
sinus, 83

Through-and-through suture
,

230
,

301

Thumb
,
Spica bandage o f

,
374

Thyro id gland, instrumen ts and su

tures f o r, 306
surgery o f

,
73 -79

Thyro idism,
75

Tissue
,
granulation

,
4
,
134

rubber
,
213

,
225

drains o f
,
310

steril izatio n o f
,
25 0

Titration
,
o f c hlo ride o f l ime

,
35 1

o f D akin ’
s so lut 1on

,
35 3

To e bandage
,
376

To ngue
,
c o ntro l o f in anesthesia, 184

f o rc eps fo r
,
185

,
213

,
23 ]

surgery o f
,
4 1 -4 3

To nsi llec tomy, 4 4
instrumen ts f o r

,
4 4

,
304

Operative po si t io n and draping f o r
,

286

Tonsi ls
,
surgery Of

,
4 4

To rsion
,
18

Tourn iquets, 18 , 102, 213, 231, 25 2
Towe ls

,
2 13

,
231

,
24 7

c lamps f o r
,
uses o f , 270 , 272 , 278 ,

279
,
281

,
285

,
287

,
288

,
29 0

drum f o r
,
202

t o r home Operations
,
4 00

l itho tomy, 2 13, 231, 24 7
draping w ith

,
280

To xemia
,
10

Trache lo rrhaphy, 109

Tracheo tomy, 74 , 122
Trac tio n treatment o f f rac tures

,
9 4

100

Tra in ing o f nurses
,
193

,
19 4

Transfusio ns
,
15 -17

Treatment
,
Carrel-D akin

,
321-35 4

Tremo r
,
af ter anesthesia, 187

Trendelenburg po sit io n
,
272

,
4 10

Trephine
,
80

,
82

Triangular bandage
,
362

,
388

Truss
,
70

T-tube
,
1 13

Tub
,
t o r o perating ro om

,
200

Tube, o r tubes, Brewer, 126
Carre l -D akin

,
325

,
336

c lean ing o f
,
34 7

making o f
,
329

rubber fo r
,
325

,
329

uses o f
,
336

c atgut
,
261

c o nnec ting, 327, 333
culture

,
213

,
217

del ivery, i o r Carrel -D akin treat
men t

,
325

,
329

,
336

,
34 7

distributing, Carre l -D akin
,

327
,

333

dra inage
,
310

dro pper
,
327

,
333

,
34 2

“
en chemise

, 64

Fal lo pian
,
surgery o f, 112

Paul ’s
,
5 5

rec ta l
,
24

,
213

,
225

stomach
,
213

,
228

T 1 13

Tuberculo sis, o f epididymis, 1 16
o f intestines

,
5 3

o f urinary bladder, 14 7
pulmo nary, 129

Tubing
,
rubber

,
213

,
225

dra ins Of
,
310

f o r Carre l -D akin outfit
,
327

,
329

,

332

steril ization o f
,
25 0

Tumo rs
,
13

o f bra in
,
84

o f breast, 14 0
Of jaw,

4 0

o f uterus
,
11 1

Tun ic a vaginal is
,
116

Turbinates, hypertro phy Of
,
121

Tympan ites, 23 , 24

Ulc er
, _

duo denal
,
5 3

eso phagea l
,
4 5

gastric
,
4 8

,
5 2

intestinal
,
5 3

Umbi lical hern ia, 70
Unger transfusio n

,
16

Uremia ,
33

Ureters, 14 5



https://www.forgottenbooks.com/join

