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Components of the joint

Obligate elements of the joint: Additional elements of the joint:
 Head: caput humeri * bursa

e Socket: cavitas glenoidalis e discs

e Cartilage * Fibrous cartilage lips

e (Capsule: capsula articularis e Synovial vagina

e Ligaments: ligamenta ... * Rotator cuff



Shoulder joint (Articulatio humeri)
Ball and socket (articulatio spheroidea)
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Total excursion of the upper limb and the shoulder joint under
fixed, or unfixed shoulder.
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Bony parts

Sobotta

Caput humeri - Collum anatomicum

”
N - _ Sulcus intertubercularis
- N
7 Tuberculum majus
o

Pernkopf
Tuberculum — = g

minus
—— Collum
chirurgicum

——— Crista tuberculi majoris
Crista tuberculi =~
minoris

——— Tuberositas
deltoidea

The aspect ratio of the head and the socket is
ca. 1:6!
- incongruence

Socket: glenoidal cavity =~ Head: head of the humerus - unstabil



Shoulder girdle

Cingulum membri superioris: scapula + clavicule

Sobotta Yokochi

; 60°

. i
:I ; Planum scapulare **

\ .
Planum medianum *

e Stabilize the "free" upper limb (membrum liberum superius) to the trunk (thorax)
 The movement of the bones of shoulder girdle will change their angle with each other

* Their displacements will increase the range of motion in the shoulder joint



Socket

Yokochi

Glenoid fossa

4

Glenoid labrum

Glenoid labrum (earlier: limbus cartilaginis)

Complete the the edge, but it doesn't make much

Sobotta 2 deepe r



Feneis

Capsule

e Loose

Additional plica and recesses

* Originates above the glenoid cavity and the
labrum

* The supraglenoid tubercle is inside of it:

The tendon of biceps brachii muscle is also
part of the capsule, the capsule covers the
intertubercular groove, and forms an
intertubercular synovial vagina around the
tendon

Pernkopf

* Insertion: anatomical neck of humerus R\ B N

Sobotta



Capsule
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Resting position

Abducted position

Recesses for wide range of motions
Benninghoff



Képek: Sobotta

Joint of the shoulder girdle

Acromioclavicular joint:

acromial extremity of claviculae
acromion (scapule)
Articular disc

Acromioclaviculare ligament

restricted tight joint!!

Articulatio sternoclavicularis:

Sternal extremity of claviculae

clavicular notch of the sternum : : — :
The clavicule in these joints can move in

Articular disc all directions.

Ant. & post. Sternoclavicular lig.

Interclaviculare lig. Most limited is the backwards & down
movement

restricted ball & socket joint!!




Movements

Benninghoff

along 3 axes:

sagittal: abduction (away) — adductio (toward)
Axis: through the center of the head of humerus

transverse: anteflexion — retroflexion
Axis: through the center of the head of humerus

longitudinal or rotation: outer rotation — inner rotation
Axis: between head and capitulum humeri

Sobotta

Axis
longitudinalis

i
Axis sagittalis -

Retroversio

(Extensio) 4}
Axis I
transversalis Rotatio ¥ 1
externa | |
!

Range of motion, if the shoulder
girdle fixed

Anteversio :IL =

£ (Flexio) Abductio Rotatio interna

Adductio

Upwards in the most restricted
(acromion, coracoacromial lig.)

340. abra A valliziilet mozgasa 341. 4bra A valliziilet mozgésa 342, abra A valliziilet mozgasa
a sagittalis sikban. a frontalis sikban. a transversalis sikban.



Movements

Benninghoff

Range of motion, if the
shoulder girdle unfixed

Sliding of the scapule

Rotation
Lift-away from the trunk

All the movements together:

circumduction

Faller



Muscles

It depends:

According to the axes

Origin — insertion, as muscle groups
(thoracohumeral, spinohumeral and shoulder muscles )

Functional couples ( agonists — antagonists )

Around the shoulder joint just acting upon it — acting upon (/as well)

..M. occipitalis

--- M. transversooccipitalis

- M. splenius

M. sternocleido-mastoideus ---

Sehnenspiegel des ... M. levator scapulae
M. trapezius

. M. vhomboides

Spina N £ S M. supra spinam
scapulae -

M. infra
T spinam

M.
deltoides
__..laterale
& N\ 4 Achselliicke
o = 7 7 7 """ mediale
s 2 \ Achselliicke
o . M. teres
major
M. triceps brachii
(Caput lengum)
M. latissimus
dorsi

M. teres
major -

M. servatus dorsalis
caudalis

__. Rippenzacken des
<~ M. latissimus dorsi

Proc. spinalis XII. __.._ ;

M. latissimus doysi .- :
Urspriinge des
M. obliquus abdominis

1 externus
M. obliquus

abdominis externus =~ M. obliqguus abdominis

internus
Trigonum lumbale .

i~~~ Fascia lumbodorsalis

Benninghoff



Sobotta

e~

Név
Beidegzés

M. deltoideus
N. axillaris
pars clavicularis
pars acromialis
pars spinalis

M. supraspinatus

N. suprascapularis {
a plexus brachialis pars
supraclavicularisabol

Nev.
Beidegzés

‘M. infraspinatus
N. suprascapularis

M. teres minor
N. axillaris

M. teres inajor

- Nn. subscapulares a plexus

brachialis pars e
infraclavicularisabol vagy

n. thoracodorsalishol

M. subséapularis‘ .

Nn. subscapulares a plexus

brachialisbol, pars
ifraclavicularis

Eredés

Pars clavicularis: a clavicula
acromialis harmadén

' pars acromialis: az acromionon

pars spinalis: a spina
scapulaen (ventralisan
rovid-, dorsalisan
hosszabb innal)

A fossa supraspinataban

Eredés

A spina scapulae
~ caudalis szélén ¢s a fossa
_ infraspinataban

A fossa ihfraspinara caudalis
teriiletén és a margo lateralis
kozéps6 harmadan

A margo lateralison

€s az angulus inferioron

A facies costalison a fossa

~ subscapularisban

Muscles of the shoulder

Tapadas

A tuberositas deltoidean
(az izom ¢és a tuberculum
majus kozott a bursa
subdeltoidea talathato)

A tuberculum majus
proximalis izombenyomatan

Tapadas

A tuberculum majus kozépso

izombenyomatan (inasan)

A tuberculum majus alsd
izombenyomatan (inasan)

A crista tuberculi minorison
(inasan) a m. latissimus dorsi
ina mogott, ettdl a bursa
subtendinea musculi latissimi
dorsi valasztja el

A tuberculum minuson és a

crista tuberculi minoris
szomszédos részérol (rovid
és széles innal). Tapadasa
alatt a bursa subtendinea
musculi subscapularis
talalhato

~ kifelé, 16balas dorsalis

, Benninghoff
Miikodés

Villiziilet

Pars clavicularis: a kb.
60°-ig abdukalt végtagot
addukalja, 60°-on tul
abdukalja, rotalas befelé,
16balas ventralis iranyba;
pars acromialis: abductio

a horizontalis sikig; pars
spinalis: a kb. 60°-ig
abdukalt végtagot addukalja,
60°-on tul abdukalja, rotalas

iranyba, valamennyi rész:
viseli a kar salyat

Vallizilet

Abductio a scapularis sikban,
rotalas kifelé

Miikodés

Valliziilet
Rotalas kifelé, abductio

_a scapularis sfkban (cranialis

‘rész), adductio a scapularis
sikban (caudalis rész)

Villiziilet .
Rotalés kifelé, adductio
a scapularis sikban

Valliziilet

Rotélas befelé, adductio
a scapularis sikban

e _

Rotélés befele, abductio
a scapularis sikban (cranialis
rész), adductio a scapularis

! sikban (caudalis rész)



Név
Beidegzés

1. M. trapezius
N. accessorius (XI)
és a plexus cervicalis
kis dgai

2. M. latissimus dorsi
N. thoracodorsalis
(plexus brachialis)

3. M. rhomboideus
major
N. dorsalis scapulae
(plexus brachialis)

4. M. rhomboideus
minor
N. dorsalis scapulae
(plexus brachialis)

5. M. levator scapulae
A plexus cervicalis
kozvetlen dgai és a
n. dorsalis scapulae
(plexus brachialis)

Eredés

A nyakszirtcsont pikkelye
a linea nuchalis superior
és suprema kdzott,

a nyakcsigolyak
tovisnyulvanyai (lig.
nuchae), mindegyik
hatcsigolya tovisnyulvanya;
a caudalis nyak- és a
cranialis hétcsigolyak
tovisnytlvanyainak inai

A hat also hatcsigolya

és az agyékesigolyak
tovisnyulvanyai,

a keresztcsont facies
dorsalisa, a labium
externum cristae iliacae,
a fascia thoracolumbalis
jarulékos (husos) csipkéi
révén a 3—4. alsé bordak
(gvakran scapularis csipke
révén az angulus inferior
scapulace); az eredésnél
széles inak talalhaték

A felsé négy hétcsigolya
tovisnyulvanyai

A két alsé nyakesigolya
tovisnyualvanyai
(lig. nuchac)

Négy rovid inas csipkével

a négy felsé nyakesigolya
tovisnyulvanyai, ventralisan
elhatarolva a m. scalenus
posteriortdl

Tapadas

A clavicula acromialis
harmada, acromion,
spina scapulae (ennek
cranialis és részben
caudalis pereme)

Lapos, a m. teres
majort spiralisan
koriilvevo innal

a crista tuberculi
minorison (humerus);
a kett6 kozott a bursa
subtendinea musculi
latissimi dorsi
talalhato

Margo medialis (sca-
pula),

a spina scapulae-t6l
caudalisan

Margo medialis
(scapula), a spina
scapulae-t6l
cranialisan

Angulus superior
(scapula)

és annak kozvetlen
kornyeke

Spino-humeral muscles

Miikddés

A cranalis rostok emelik a scapult,

a caudalisok stillyesztik, a kdzépso rostok

a lapockat a gerinchez huzzak. A cranialis
rostok elforgatjak a lapockacsontot

(a karoknak a vizszintes sikon tili emelése
soran), az occipitalis rostok az ellenkezd
oldalra forditjak a fejet; a caudalis rostok
medialis iranyba forgatjak az angulus inferior
scapulae-t; a clavicularis rész megemeli

a kulcsesontot (inspiratio). Az izom ritkdn
miikodik mint egység, inkdbb egyes részei mas
izmokkal mikodnek egyiitt

A kart addukalja, a felemelt kart le-

¢és hatrafele hizza, befele forgatja, t6bbnyire
egylittmuikodik vall- és mellizmokkal.

A villiziiletre kifejtett hatasa révén lefele
hiizza a vallovet és hatrafele hizza

a vallat

A két izom egyiittesen a lapockat a gerinc
¢s a fej irdnyaba hiizza; a torzshoz

rdgziti a lapockat (a m. serratus
anteriorral egyiitt)

Felfele és befele htizza a scapula felsé szogletét
(a m. trapeziusszal egyiitt)

Benninghoff




Név
Beidegzés
‘M. pectoralis major
Nn. pectorales
medialis et lateralis

(plexus brachialis, pars

infraclavicularis)

M pectorahs mmor
Nn. pectorales .
medialis et lateralis
(plexus brachialis,
pars infraclavicularis)
M. subclavius

N. subclavius

(plexus brachialis,

pars supraclavicularis)

M. serratus anterior
'N. thoracius longus
(plexus brachialis,
pars sxupraclaviyculariksy)

(pars superior)
(pafs média)ﬁ:

(pars inférior)

Eredés

Pars clavicularis: a clavicula
sternalis felérdl; pars
sternocostalis: a manubrium

,stemx és a corpus sterni eliilsé
 felszinérol, va!amlnt a 2—6
. bordaporcokr()l pars

abdominalis: inasan

 a rectus hiivelyrol

H'Inasan a2—35. Bordérél :
a porc—csont hatar kozelében

Rovid fnnal az 1. borda
- porc—csont hatérérél

Izmos csipkékkel
az 1—9. bordakrdl,

_harom részbdl all,

a kozepso Iesz =)
a legayengébb, a caudahs
a legerésebb '

1. és 2. bordakrol,

. mérsékelten konvergalo rostok

2—4. bordakrél, ;
divergalo rostok

5-9. bordékrol,
~ er6sen konvergalo rostok

Tapadds '

Crista tuberculi majorison
(humerus). A rostok széles

inba konvergalnak egy

* cranialisan nyitott, lapos '
 zsebet kepezve

- A processus coracoideus
‘scapulae végén

- \A clawcula acromlahs .
végén :

Angulus superidr (séapuia)

Margo medlahs (scapula)

Angulus inferior (scapula)

Thoraco-humeral muscles

Miikodés

Er6s édductib,,p;iif .
a felemelt karok lefele

huzasa soran. A kart

_ befele rotalja, és

2 (orzs elé hiizza. A m.
latissismus dorsi
 antagonistaja, de azzal
egyiitt is miikodhet.
A pars clavicularis

segit a humerus i
hajlitasaban, és azt
a kozépvonalon tul

- addukalja. Sok esetben,

pl. huzédzkodasban

eeyiittmiikodik mas
~ izmokkal (m. latisssimus

dorsi, m. trapezius)

. Lefelé hizza a vallovet,

és mint bordaemeld,

részt vesz a belégzésben.
Ritkan mﬁkﬁdik

egyedul

| Az izom kxs tomegenek

megfeleléen csekély:

stablhzal)a a claviculat

a clavnculans xzuletben

L A*scapulét a térzshdzj .

rogziti, kiilonosen annak

. cranialis részét oldalra

hiizza; a caudalis rész.

a scapula caudalis

szogletét tigy
forgatja, hogy

. az angulus
. lateralis cranialis

iranyba mozdul
(a kar vizszintes sik felé

emeléskor — L.t m.
_ trapezius); rogzitett
~ scapulanal segit
 a belégzésben

Benninghoff




Muscles

Functional couples (agonists - antagonists)

Abductor muscles (around sagittal axis): deltoid m. (mostly acromial part), teres minor m., supraspinatus m.,
trapezius m. (Upper part), serratus anterior m. (above the horizontal —,,dressing muscle"), biceps brachii m. (long head of it)

Adductor muscles (around sagittalis axis): deltoid m. (spinal &clavicular part), teres major m., latissimus dorsi m.,
lower part of trapezius m., biceps brachii m. (short head), triceps brachii m. (long head), coracobrachial,m. ,nfra-

Spinatus m. (lower part)

- M. infra spinam
--- M. feves minor

iiiii

j--- M. teves major

1~ " Langer Trizepskopf
R Lateraler Trizepskopf

aaaaaaaaaaa

Abb. 209, Muskeln der seit-
Tichen Rumpiwand.

Képek: Benninghoff



Muscles

anteflexors: deltoid m. (mostly clavicular part), pectoralis major m. (mostly clavicular part), coracobrachialis m.,
biceps brachii m.

retroflexors: latissimus dorsi m., deltoid m. (spinal part), teres major m.

. ... M. occipitalis

- M. transversooccipitalis

- M. splenius

Processus coracoides M. sternocleido-mastoideus --

Oberste Zacke des M.
serratus lateralis

M. deltoides . Clavicda
Sehnenspicgel des

- ... M. levator scapulae
M. subclavius e

M. pectoralis _
major

M. rhomboides
W) S

M. corac M. pectoralis minor

brachialis

Spina
scapulae

- M. supra spinam

M. subsca-_

M. pectoralis maj
pularis L. pecioralis major

M. infra
== “spinam

3.
deltoides

___ Mom. intercostales

. laterale
i ; 1 “Achselificke
a ) ~mediale
Achselliicke
d-== M. teres
_ major
M. triceps brackii
(Caput Iongum)
- M. latissimus
dorsi

M. teres major
M. serratus ----
lateralis

M. pestoralis trapezius

=

Pars abdominalis

M. latissimus dorsi g M. teres

major -

il

KRR

-\\\\\\\\\\\

Mm. instercostales extersi ...

___M. serratus dorsalis
caudalis

7,

_ Rectusscheide
vordeves Blatt

R
Y
i\‘

=
\ Proc. spinalis XII. _.... Rispenvichon das

M. latissimus dorsi ... S - 7 M. latissimus dorsi
- : Q Urspriinge des
M. obliquus abdominis
externus

Costa X11

W

M. obliguus - %
ahdominis internies 4 Aponsuross des
| M. obliquus abd. int.

M. obliguus
abdominis externus =~

\ Trigonum lumbale ...

M. obliquus abdominis
= internus

- Fascia lumbodorsalis

Spina ilice
B ventralis

-~ Samenstrang
ADb. 209, Muskeln der seit-
Tichen Rumpfwand.

Képek: Benninghoff



Outer rotators : deltoideus m. (mostly spinal part), infraspinatus m., teres minor m.

Muscles

Inner rotators: deltoid m. (mostly spinal part), teres major m., latissimus dorsi m., coracobrachialis m., biceps

Brachii m., subscapularis m.,

Processus covacoides

Oberste Zacke des M 5
serrabus lateralis

M. deltoides

Clasicula

M. pectoralis _ M. subclavius
major

M. coraco- M. pectoralis minor

brachialis

M. subsca-

M. pectoralis maj
pularis L. pecioralis major

___ Mom. intercostales

M. teres major
M. serratus ----
lateralis

M. pestoralis

M. latissimus dorsi Pars abdominalis

Mm. instercostales extersni

_ Rectusscheide
vordeves Blatt
Costa X11

M. obliguus -

ahdominis internies Aponsuross des

M. obliquus abd. int.

Spina ilice
ventralis

- Samenstrang
AbD. 209. Muskeln der seit-

Tichen Rumpfwand.
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Képek: Benninghoff

M. sternocleido-mastoideus ----\

Sehnenspicgel des

M. trapezius

Spina
scapulae -

M.
deltoides

M
trapesius

M. teres
major -

Proc. spinalis XII. _....

M. latissimus dorsi

M. obliguus
abdominis externus ~="

Trigonum lumbale -

e won. M. occipitalis

M. transversooccipitalis

M. splenius

M. levator scapulae

1. rhomboides

- M. supra spinam

M. infra
= spinam

.. daterale
Achsellficke
""" mediale
A ,:hulli:ke
_ major
M. triceps brackis
(Caput Iongum)
= M. latissimus
dorsi

___M. serratus dorsalis
caudalis

.. Rippenzacken des
-~ M. latissimus dorsi

Urspriinge des
M. obliquus abdominis
externus

M. obliquus abdominis
= internus

-=- Fascia lumbodorsalis



Rotator cuff

The most important factor, is to

, keep the head inside the socket
Supraspinatus m.

Difference between extra- and intra

Infraspinatus m. .
articular pressure

Teres minor m.

Subscapularis m.

Sobotta



Faller

(Bursae)

2. Subcutanous acromial bursa

3. Subacromial bursa

4. Subdeltoid bursa

. Subtendineal bursa subscapularis m.
. Subtendinea bursa latissimi dorsi m.
. Subtendinea bursa teretis majoris m.

0 N O U

. Subtendinea bursa pectoralis majoris m.
9. Subtendinea bursa infraspinati m.



Faller

Rhomboid Mm. — Serratus anterior m. (lower fibres ) (1 - 2)
Trapezius m. (ascending part) — Levator scapulae m. (5 - 6)
Trapezius m. (descending part) — Pectoralis minor m. (7 - 8)

Trapezius (transverse part) — Serratus anterior m. (horizontal fibres) (3 - 4)




Benninghoff
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