Cardiovascular system
| Sy Wy Sy .

Cardiovascular system - general overview (®)
Heart — structure, innervation and blood supply
Structure of the blood vessels

Arteries of the human body

Veins of the human body

Lymphatic system



Angiology '\ -

Cardiovascular system ©

= Angiology (Gr. ayyeiov, angeion, ,vessel"; n -Aoyia, -logia)
= vascular medicine

= Cardiovascular system: CARDIOVASCULAR SYSTEM
v' central organ Venous System Circulation Arterial System
- heart

v blood vessels ____
> arteries :
> capillaries

LUNGS

ey s g

Yrof. Dr. Nikolai Lazarov @ ) 2




Angiology '\ "

Circulatory system
ufbau des BlutgefiRsystems

®,

\ = Two parts (systems):
v' blood-vascular system

Arterien

» arterial system

» venous system

v lymphatic system

\

vendse Anastomose arterielle Anastomose

Lymphatic capdlliares
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Central organ

i

= Heart - cor, (Gr. cardia):

v ‘left (arterial)’ heart

v ‘right (venous)’ heart

= Functional compartments:
v atria - left and right

v’ chambers - left and right

" Blood circulation:

v’ systemic circuit

» portal circulation

. ¥ pulmonary circuit WAE
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Circulatory system

Velin
= Blood flow (circulation) il
Caplllary
- BI d | . Metwark
00d VEeSSels, vasa sanguinea
T

v’ arteries, arteriae

> arterial system /"

v’ capillaries el

herznah;
JWindkesselfunktion”

» microcirculatory compartment

v veins, venae

zirkulation

» venous system .

Q Collateral circulation

®,

————

\
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Inferior thyroid weins  Traghes
hymus gla Lett comman carotid attery

aaaaaaaaaaaaaaaaaaaa

Right brashiocephalic vein

= Location - asymmetric position =il

eeeeeeeeeeeeeee

v in middle mediastinum

nnnnn

v upon centrum tendineum

= Somatotopy:

nnnnnnnnnnnnnnnnn
cccccccc

iy
s L 2T _ s
| part of parietal pleura :rv‘wu;sh:c :/‘nu: vvvvvvvvvvv piz 3
Lage von Herz und groBen GefaRen in der Brusthohle

v’ |lateral - pericardium and

V. jugularis interna dextra

mEd |ast| nal pleu ra V.subclavia dextra

I.brachio-
tephalica
dextra

A. carotis communis sinistra

A. subclavia sinistra

Aorta

v at the front — sternum and

dextrae = Apex
cortis

IV-VIt rib cartilage

¥ at the back - esophagus and thoracic aorta e
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Heart - external surface @

\ = External morphology:

v’ shape - an irregular cone

v weight - ~300 g (&); 220 g (%)

v size:
> longitudinal — 12-12 cm
» transverse - 9-10.5 cm
» anterior-posterior — 6-7 cm

= Cavities — four chambers:

v two atria - left and right

v two chambers - left and right

HE  eomerd | P
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Heart valves

= Right atrioventricular (tricuspid) valve,

Opening of Right atrium
inferiorvena cava

valva antricularis dextra s.

valva tricuspidalis:

v’ cuspis anterior, sz

posterior et septalis

v’ chordae tendineae ey
v mm. papillaris anterior,

posterior et septalis e e

Pericardial reflection

Atriowentricular part of membranous septum

Interventricular part of
membranous septum
(behind valve)

Postarior cusp

Anterior cusp

Posterior
Antarior papilla papillary musele
musale paptlany isectioned)

Pulmanany trunk

Aotta Transverse pericardial sinus

Anterior semilunar ousp of pulmonary wahve

Transveise

perisardial sinus
Right semilunar susp of pulmonan vahe

Superiorwena cava
Leftsemilunar cusp of pulmonany vahe

Right auricle Canus arterinsus

Right atrium Supraventricular orest

Farietal limb

Septal papillary musole

Membransus part of
interventricular septum
Intenventricular sptum

(muscular part)

Anterior ousp of
trisuspid valve

Septal cusp of
tricuspid valve

Posterior cusp of Septal limb of
szptomarginal trabeculs

tricuspid valve

Wloderator band of

Chordae tendineae
septomarginal trabecula

Anterior papillary musole

\ Tiabeculas cameas

Posterior papillans muscle
# 8
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2,
Heart valves O
Y
\ ®" Pulmona Iy vaIve, 2 ‘i

valva trunci pulmonalis:

v’ valvula semilunaris anterior,
dextra et sinistra

v lunula et nodulus
valvulae semilunaris

\ 5 - Right Ventricle
Yrof. Dr. Nikolai Lazarov @ /) 9
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valve, valva antricularis sinsitra s.
valva bicuspidalis (mitralis): G
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Heart valves

®,

Aufbau einer Segelklappe am Beispiel der Mitralklappe

Left atrioventricular (bicuspid, mitral) Gl

Cuspis posterior

Valva atrioventri-

v’ cuspis anterior et posterior e

Chordae
v chordae tendineae e, N -
v mm. papillaris anterior et posterior wsmm:

sinister

v’ trabeculae carneae

ventriculare,
Pars muscularis

erior cusp of mitral vahve

Apex cordis
i i & Arch of aort:
Transverse pericardial sinus
Ligamentum
Fold of left wena cava arteriosum
(ligament of Marshall)
Left pulmonary
Left auricle e
Oblique vein of left atrium Right pulmanans
arteny

Faosterior cusp of mitral valve

Anterior ousp of mitral valve

Anterior papillary muscle

Chordae tendineas

Posterior papillary muscle

Pasterior papillary muscle

Fibrous (Albini's)
nodules
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A

K=

.

L4

= Aortic valve, valva aortae:
v’ valvula semilunaris

..................

v lunula et nodulus
valvulae semilunaris

v sinus aortae (Valsalva)
( losed aortic valve

Heart valves

posterior, dextra et sm/stra

a

i
. &

&
o
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y
. Structure of the heart waII O

= internal layer, endocardium:

v’ stratum endotheliale

v stratum subendotheliale =~ Fon i —

(inner endothelial
lining covering

v stratum myoelasticum

v’ atrioventricular valves

» tela subendocardialis

v’ cells of Purkinje

= middle layer, myocardium

= external layer, epicardium

\\® pericardium

Yrof Dr. Nikolai Lazarov @ 12
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Conducting system

5 & Left bundle

®» Systema conducens cordis:
v sinuatrial (SA) node (Keith & Flack)

v atrioventricular bundle (His)

S -': > left and right bundle branch
=5 " » conducting myofibers (Purkinje)
v nodal myocytes (Purkinje cells)

v

ﬁ Purkinje fibers
T

v atrioventricular (AV) node (Aschoff-Tawara)

myoendocrine cells (secretory cardiomyoc

Superior
vena cava

Sinoatrial
node

Atrioventricular
node

Bundle of His

Right bundle
branch

Purkinje cells

ytes)

Posterior fascicle

A
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A. coronaria dextra ~_
~

R. nodi sinuatrialis — —

R. coni arteriosi ——/

A. coronaria dextra
R. nodi sinuatrialis «
N
R. coni arteriosi — __

Rr. atrioventriculares o

R. atrialis —

R. R.nodi -
atrioventricularis

(R. posterolateralis —
dexter)

_) -
R. marginalis dexter =~

R. interventricularis posterior <
\ Rr. interventriculares septales #

-

.~ R. circumflexus

L~ g i i .
2 _~ R.interventricularis anterior
~ R. atrialis

Blood supply of the heart

= Arteries of the heart, aa. cordis:

v left coronary artery
v right coronary artery

v' beginning of aortic sinuses

= Varieties in arterial blood supply: \

 A. coronaria sinistra

» R. circumflexus

- R. interventricularis anterior
s R. atrialis

— R. lateralis

—— R. marginalis sinister
Rr. interventriculares
septales

: "~ R. lateralis
R. lateralis
— R. marginalis sinister

% —— Rr. interventriculares

septales
"~ R. lateralis > .
e ~ Rr. posteriores

A~ R. posterior ventriculi sinistri
ventriculi sinistri

riculares septales
terior

_» Truncus pulmonalis

Valvula semilunaris
Nl anterior  ~~ Valva aortae:
alva
trunci | Valvula aem\\gna!r;s ~~ M - Valvula semilunaris sinistra
pulmonals extra - . .
Valvula semilunaris ~ 3 - Valvula semilunaris dextra
| sinistra = . .
» Valvula semilunaris
#  posterior
R. interventricularis — — )
anterior — A. coronaria
A coronaria sinistra — dextra
R. circumflexus — — Anulus
=~ fibrosus
Trigonum — dexter
fibresum — Triganum
sinistrum fibrosum
V. cardiaca ~~ % dextrum
e ! Fasciculus
atrioventricularis

Anulus fibrosus — " |
sinister

— R. marginalis dexter

R. marginalis ~
sinister

=
V. cardiaca media

V A, coronaria dextra,
R. interventricularis posterior

_~ A. coronaria sinistra
~

Ostium sinus coronarii ~~ Y \
/
V. interventricularis posterior

A. coronaria dextra
_~ R. circumflexus

-
.~ R. interventricularis anterior
-

R. nodi sinuatrialis —
- Rr. interventriculares septales

R. coni arteriosi ——¢

R. atrialis ——¢

R. nodi ~ _!
atrioventricularis
L ) )

| ™ Rrinterventriculares

R. marginalis ——-%
septales

dexter

(R. posterolateralis —

~N
dexter) ™ R. posterior

ventriculi sinistri
™ Rr. atrioventriculares

R. interventricularis posterior

Rr. interventriculares septales

1 A. coronaria
sinistra,

R. circumfiexus.
2 A coronaria
sinistra,

R. posterior
ventriculi sinistri
3 A. coronaria dextra,
R. interventricularis
posterior
4 A. coronaria dextra

b

>4
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Pericardium

\ ® Pericardium serosum:
v lamina visceralis (epicardium)
v lamina parietalis = pericardium fibrosum
v’ cavitas pericardii; liquor pericardii Y
" porta arteriosa et porta venosa roin

V. Inymes @ , ® N lanyngeus recurrons saister

Pericardium

Pericardial fluid

- - . Trachas | v R /Y brachiocephaica - @ A, cartis commm
. W, thyroidi indériar @ | | J oS # A, eubielav
V. brachigcephalica destrs @ ~ M. vagus \ 1 1! A
- - ——
V. horacica intema &~ — J8 - I (i ] neicUs
- - - L [ "l | ® A V. poricard
. Tunous @ —. - | o A
bractsocephalics el | =
! ‘; T U B R o gl .~ P s ser
Supetiorvena cava - Arch of aorta W vV SUpeTion @ - — i 1)
i 3 3 [ s P aanoun
‘ <z A S W~ SRR B e T T s
whica, { ge) L W Fulmonary tui nk vagus {X]
Plewra panetalis,
mmmmm ks Ny T
Ascending aorta
Puima dexte W
nnnnnnnnn S oo | &5
ransvel ca rarsvaraos o
i P utm- | pul -
Lett ventricte rals | kg
Left pulmenary wei ns
DOblique wein of pulman
mmmmmmmm us Marshally Alr W panetulis,
nnnnnnnnnnnn
& perica v putmanalis o —— [R5 = SNESE{EEIIRY | Tl R R - e\ puimonats
R s daxira mienor sintrs supeeior
LLLLLLLL Imarals:
nnnnnnnnnnnn
Rign Situia pbliguis
lllllllllllllll Esop -
Right atriu Pl panwtals,
Fars daphragmatica
Inferior vena cava cav inlaik
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. Structural plan of blood vessels©

= Three layers:
v internal layer - tunica interna
(intima)
» endothelium
» subendothelial layer
» internal elastic lamina (membrane)

v middle layer - tunica media
» smooth muscle cells
> elastic and collagen fibers

v external layer - tunica externa

Smooth muscle

(adventitia) i
> loose connective tissue 2
» smooth muscle tissue
> blood vessels, vasa vasorumg
\ > vasomotor nerves, nervi vag

\-"rof Dr. N!kolal Lazarov @ 16
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. Structure of arterial wall ©

= |Large-sized arteries = elastic (conducting) arteries, aneriole
Il
arteriae elastotypicae: T W

. steed arteries
v aorta and its large branches E
v pulmonary trunk

Supernar Aorta Pulmonary
Vena Cava Artery

At

Tunica externa

Pulmanic ¥ Pulmanary
‘alve " Veins

Right Left Atrium
Atrium Acriic Value

Tunica media

Mitral Value Lumen

Tunica interna

Endothelium

Intarior
Vena Cava

, Right Ventricle

\

Yrof. Dr. Nikolai Lazarov @ ) )17
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®= Large elastic arteries:
v’ tunica interna (intima) - thick

endothelium

internal elastic lamina -
longitudinal elastic fibers

tte Musketzelle

Intimazeflen mit Lipidtrapfchen Endothal

v tunica media - main layer
» parallel elastic membranes
v tunica externa (adventitia)

> loose connective tissue;

abundant elactic fibers

> vasa et nervi vasorum

well-developed subendothelium

'
. Structure of arterial wall ©

Intima

Elastica
interna

<« Blood

«— Endothelial
cells

<« Intima

«— Internal
elastic lamina

Yrof. Dr. Nikolai Lazarov (®) ),
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Vo

Copyright ®@2006 by The McGraw-Hill Cormpanies, Inc
All rights reserved,

Structure of arterial wall ©

Aneriole

Small artery

Medium-sized arteries = Large and medium-
muscular (distributing) arteries, e sierics
arteria myotypica:
v' arteries of limbs
v' intercostal arteries
ntraorgan arteries

\ Endothelium
! ,‘t’ _ /Intimal:

Subendothelium

o (OLEEN Wandbau einer mittelgroRen Arterie und Vene
Arterie i Vene

Endothel { Y i
¥ 5 \ £
Stratum subendotheliale — ] )

Venenklappe T T

Internal elastic
lamina

y  externa

| o= Membrana — &'
elastica interna /
\ . §
X . i,; = Tunlc_a LS o
3 * o media X r

- e ,f' .7 e &' J
\ ‘e (1 Tunica | A
|

'

|

ol
T T T A e

\
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\
Structure of arterial wall ©

Internal elastic lamina  Endothelium

L 4

" Medium (muscular) arteries:

v’ tunica interna (intima)
» endothelium
» thin subendothelial layer
> internal elastic lamina

v tunica media - the widest layer
» circular muscle fibers
» external elastic lamina

v’ tunica adventitia - thick
» connective tissue - collagen fibers £
> lymphatic capillaries, '

Adventitia
Luqven

I
l

Adventitia Media  Intima Fettgewebe

Intima

Media
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Structure of arterial wall ©

\ = Small-sized arteries - < 0.4 mm:
v’ tunica intima
> thinner subendothelial layer
» reduction of internal elastic lamina
v tunica media
» decrease of muscle fibers
v’ tunica adventitia v ‘:.‘;'.!.’::ef %r
> very thln g4

Copyr ght©2006 by The MoGraw-Hill Compa
All rights reserved,
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Sammelvenale

\ = Arterioles - < 0.5 mm:
v’ tunica intima
> very thin subendothelial layer
» absent internal elastic membrane
v’ tunica media ‘ =
» 1-2 circular layers of smooth muscle cells o
v' tunica adventitia

» very thin to absent

Lymphatic vessel

Venule

\c pyright @2006 by The McGraw-Hill Compa
AII ights reserve d.
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Structure of capillaries ®

\ Schematischer Wandbau einer Kapillare®
n Caplllariesl vaS (hemo)capi/lare: Kern der Endothelzelle

v’ part of terminal blood supply -
— capillary loops and networks

v’ the sites for metabolic exchange
v endothelial tubes
v have a basement membrane
v two functional portions
» arterial - 2-7 pm

k| Poren
‘ (Fenestrationen)

h Tight
' 24— junctions

- =
=" e e

e Inter-
zellular-
spalten

Basalmembran

» venous — 7-12 ym
= Three types of capillaries:
v’ continuous (somatic)
v fenestrated (visceral) ey
.V discontinuous (sinusoidal)

spl

Yrof. Dr. Nikolai Lazarov ) )23
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.

= Venous wall - three provisional layers:
v tunica intima
v tunica media - thinner
v tunica adventitia - main layer
= Structural peculiarities:
v irregular lumen

v thinner wall with prevailing collagen
ﬂbers and Valve presence EXTERMAL ELASTIC MEMBRAME

= Morphological types: N p—]
v venules and small veins £ crcuum wuscs

v' with prominent circular
musculature in the media

v with prominent longitudinal
mUSCUIature |n the adventltla CIRCULAR MUSCLES . : VEIN

with less prominent musculature paT Celis 3 N
nonmuscular veins '

WESSELS OF ADVENTITIA
< TUNICA ADVEMTITIA

EMNDOTHELILM

/-
AN

Yrof. Dr. Nikolai Lazarov (®) )
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. Pulmonary circuit Pulmonary Circulation

Pulmonary s  Fulmansry
Arternes : Vs

= Pulmonary trunk
v pulmonary arteries — venous blood
» right chamber = lungs

= Pulmonary veins - 4, arterial blood
v lungs = left atrium

Capillaries

Pulmonary veins
Pulmonary PII.I|T'|'|'D‘|'|ﬂI.I]I’EI'|‘$I'|E$—‘ Left ventricle Sl hek
circuit Right atrium i 5
Right ventricla 4 ‘ ] -
\ :
b

4
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. Systemic circuit |

A, carolis interna . _

- A. carotis communis sinistra
-

A, carotis externa — — =

B SySte m IC Ci rcu Iatl on — course ) :u::;c:'::::uﬁdixii_‘:_ﬁ YV‘JE TR
v’ arteries :

: ! _ —— Arcus aortae
/, c; 3 \ _\X —— Pars ascendens aonae
7 3 = L [Aorta ascendens]
A. axillaris 7% | ] .
. axillans ———— = — it~ — -
/ = = A \ vl _ﬂ : —— Pars descendens aortae [Aorta descendens,
capillaries % Y &

ars thoracica aortae [Aorta thoracical
A brachialis — ———— ?

. y ;
/ V e I n S A. profunda brachij ——— ——« Y
/ (

__ —— A subclavia sinistra

A —— Truncus casliacus

i

— A. mesenterica superior
— A.renalis

—— Pars descendens aortae [Aorta descendens],

/ CO O n e e | f Pars abdominalis aoriae [Aoria abdominalis|
r a ry V S S S 2L —— A testicularis”
A. ulnaris — — —— r —— Bifurcatio aortag

- o T
- i | T - \ b
/ p O rta I V e I n S A, interossea communis —— ) E \ "\ —— A.mesenterica inferior

\t- —— A. iliaca communis

== A. iliaca externa

Systemic Circulation | LIS /)

] CAROTID ARTERIES | a
L 1 A femoralis ©

/
/!

[JUcULAR VEINS

ASCENDING AORTA |
'PULMONARY ARTERIES. |

] SUPERIOR VENA CAVA |
1
] PULMONARY VEINS
HEPATIC PORTAL VEIN |/ ]
I _ i

| INFERIOR VENA CAVA] ,W,.J :

i
i
/

| ILIAC VEINS ¢

A popites — — S=——

[ CORONARY ARTERIES |

BRACHIAL ARTERY [

| RENAL ARTERY .
A. tibialis posterior —— < R

: A, tibialis anterior —— -2

]| ABDOMINAL AORTA [

. Ilj' .-"I A ibularis — — S
i ' i — : ILTIAC ARTERIES

2Ry AN /T 4 . 1SR L
\ TIIIFEMDRA]_;V I j a.-' iy \ IJ = IF‘EI\«'IC.'RAI.; ARTERY | ;?
~—

Yrof. Dr. Nikolai Lazarov (®) )
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=

venous system

" v system of superior vena cava

v’ system of inferior vena cava_gs

v hepatic portal system

Right internal |
‘i g o r

- Left internal jugular

Yrof. Dr. Nikolai Lazarov (®) ),
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Major arteries

L 4

= Aorta - course
v' ascending aorta
v' arch of the aorta
v' descending aorta
» thoracic aorta
» abdominal aorta

Truncus sympathicus
interni

posteriores

A. carotis externa dextra \

A. carotis -
interna dextra

| A carotis externa sinistra
| A carotis interna sinistra

externi

Truncus sympathicus,

anglion
A. vertebralis dextra — — A, vertebralis sinistra
- A. carotis communis Nn. thoraci
A, carolis — __ sinistra n. thoracici, © —

M Nn. inter it

communis dextra intercostales

= A. subclavia
sinistra

N. splanchnicus

A, subclavia minor

dextra

Truncus —— -
brachiocephalicus

—— Arcus aorlae
V. cava superior — — — Lig. arteriosum Pars lumbalis @ ——
diaphragmatis

— — Truncus pulmonalis

N i N. splanchnicus major & —
—— Atrium cordis
sinistrum,
Auricula atrii

Pars ascendens ——

aortae
Cartilago costalis
Atrium cordis — N. splanchnicus minor
dextrum

—— Ventriculus
cordis
sinister

-~
V. cava inferior ~

™ Ventriculus
cordis dexter

,

A, intercostalis suprema @ —— __

N. laryngeus recurrens

Pars ascendens aoriae @ —— __
[Aorta ascendens]

Bronchus principalis ——
dexter

Mm. intercostales @ — _

Vv. intercostales @ ~—

Mm. intercostales ® —

Costa XI, ——

V. lumbalis ascendens @ —

A.; V. subcostalis @ @ =

N. subcostalis

Truncus brachiocephalicus @ |

N. vagus [X] & : | Trachea
A. cervicalis profunda @ | \h | | »  N.laryngeus recurrens
- \ | ! ! N. X
Truncus costocervicalis @ ~ \ S vagus [X]
= = N. phrenicus

_—~— @A subclavia
_— ® A thoracica interna

A, subclavia® —_

—— @ Arcus aortae

—— @ Pars thoracica aortae,
Rr. bronchiales

N. laryngeus recurrens

N. vagus [X],
Rr. bronchiales

—— Bronchus principalis sinister

—— @ Pars thoracica aortae,
Rr. cesophageales

N. laryngeus recurrens,
Rr. oesophageales

~ = Oesophagus, Pars
thoracica

i 1
ﬂ AE —— @ Aa. intercostales
% posteriores

—= @ Pars thoracica
aortae

= Ductus thoracicus,
Pars thoracica

N. splanchnicus
major

T~ @ V.azygos

= Costa XI
™ @ Truncus coeliacus

~
™~ @ A. mesenterica
superior

Al ~

™ @ Pars abdominalis
aortae

”

N. iliohypogastricus

Yrof. Dr. Nikolai Lazarov (®) ),
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v facial artery
v maxillary artery
v superficial temporal artery

Lateral pterygoid ateny and muscle
Supraorbital artery
Supratrochlear arteny
Ophthalmic arteny

Corsal nasal arterny

Angular arteny

Infraorbital arteny

Posterior superior alveolar arteny
Mliddle superior alveolar artens

Anteriorsuperior alweolar artery

Buccal artery and nemve

Medial ptenrgoid
arteny and muscle

Ptzrygomandibular raphe

Lingual nene
Stylohyoid muscle
Facial arteny
External carotid arterny
bental branch of

inferior alvealar arteny Facial arteny

Submental arttery Lingual arteny

. Arteries of the head

" Overview and external carotid artery:

Anterior deep temporal arteries and nenes
Fosterior deep tempaoral anteries and nenves

tasseteric ateny and nene

Lateral ligament of
temporomandibular joint

Middle meningeal arteny

Auriculotemporal nerve

Superficial temporal arteny

Fosterior auricular arteny

Sphenomandibular ligament

Mylohyoid nerve and branch of inferior
alveolar arteny

Digastric muscle (posterior belly)

el
tempocalartery
Pasterior
auricylar actery
Superior laial
arcery httary artery
Infior v
atury
[
Thyrucendcal
Siibtadan artary

Mamee e the branches Distributian

SAnterar Branches:

» Superior thyrold arteny * Larynx, thyroid gland

¢ Lingual artery = Oval fhoor, borgue

= Facial artery = Superficial fzcial region
Medial Branch:

» Azcending pharyngeal * Mexu bo the kol base

arteny

Poxterier hranches:
¢ Oucipital artery * Dodput
* Penterior auniogdes arteny = Ear

Terenisal Branches:
= Wasilliry ariary * Masticatery muscles, poteromedial
N’W part af the facial skeletan, meninges
+ Supsrficial tereperal * Temnparal negicn, part of the war
artery

Yrof. Dr. Nikolai Lazarov (®) )
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/Angiology '\~ \
@ Veins of the head and neck ®

\ W8 v Superficial head and neck veins

Suare-
trochiear ven

Ssperier
nphthalmicwein

+ |nitemad & Inberiar of the shul &+ Within the canotsd
|ugular vein [including the brain} weath
+ Extomal s Hoad » WAl e daspeiiicial
|ugular ven [3uperficalj cervical fasca
+ Anberior & Mack, partions & Within the ssperficial ,._J
\ Jugular ven al the head wervical Mk Fact vein

Yrof. Dr. Nikolai Lazarov @ ) )30
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Profunda
Brachii

.

Brachial

.
veins of the upper limb®

e

i

o Subcisvian vein
5
s
.'l-.

i

i
i

Copyright @ IMains

Basilic vein

rtzdian cubital vein

Bazilic vein of foreanm:

Cephalic vein of fareann hedian antebrachial vein

SUnerTcE VEnous PEETEr Sch

.f'“H'-*

. ‘F’:f?'mmmy

Palmas digital veins

Hiustrations : A Micheau - WD

\
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. Abdominal aorta

= Unpaired visceral branches:
v’ celiac trunk
v’ superior mesenteric artery
v inferior mesenteric artery
Paired branches:
v’ visceral

» renal arteries

» gonadal arteries
v’ parietal

Inferiorvena cawa Esophagus

pan

Comman hepatio arteny Right and left inferior phrenic arteries

Right gastric aery Left gastric artzry
Celias trunk

Supraduodenal antery
Splenic artery and vain

Right and left inferior phrenic arteries Latiitarlerphisniemaln Gastoguodenal anery Shioi gastls 3ritles
et A Borsal pancreatic st
S Latt supsrior suprarenal areriss Prisad e s » "
P Infaior pancre st aner,
Lett middle suprarenal artery S

Right superior suprarenal areries . Supsrior messntarie
SR etorsperor St

Right middle suprarenal artery Left gastro-amental

c int
ammon inferior Caastroepiploic) attery

Left inferior suprarenal artery dundenal arteny

Right suprarenal vein Widdle colic

artery (eut)

neriar
atery

Right inferior suprarenal artery nferior

Ureteric branch of left ranal artery

Left renal artery and vein
1l and ileal Gintestinal) arteries
Lett testicular (owarian) arteny and vein

Ureteric branch of right renal snery’ Anastomotic Ioops (arcades)

. . Stiaight arteries (aneriae rectae;
Right rensl artery and wein Left 2nd lumbar vein and communication o ¢ )
to aseending lumbar vein

Right testicular (mvarian) artery and wein

TEREAr s Inferior mesenteris artery

Abdominal aorta Superior mesenteric antery (out)

pancreaticoduodenal

pancreaticoduodenal

Pasteriar branch of inferior

Right and left inferior phrenic

arteries (showwn here from common tunk)

Left gastric artery

Esophageal branch of left gastric artery
Celias trunk
Splenic artery

Common hepatic ateny Recurrent branch

Right gastric artery to esaphagus
stro-omental

Hepatic artery proper
(aastroepiplaicy

Supradundenal arteny
Short
Right gastic
gastra-omental anteries
(gastioepiploic)
ey

Gastraduodenal
ey

Anteriar superior

Fosterior superior
sreaticaduodenal
artery

Left gastio-omental
(aastroepiploic) atery

Artery o tail of pancreas
(partially in phantom)

Graater pancraatic artary

Inferior panore atic
artery (phantam)

Dorsal panereatic artery

Middle colic artery Geut)
Anterior superior

Superior masenteric artery
artery

panereaticodundenal
attery (phantam)

Anterior branch of inferior
pansreaticodundenal artery Wiswwith stemach
teflected cephalad
Inferior pancraaticoduodensl srtery

Middle colic arery Superior mesanteric anery

Transverse st jejunal atery

mesocalan

Sthaight arteries
(arteriae restae)
Jejunal and ileal
Inferior pancreaticodundenal (Intestinal) arteries
arteries (common portion)
Marginal artery

Fosterior inferior

panereaticodusdenal arery Inferior
mesenteric
Anterior inferior y " ¥ artery

pancreaticodusdenal arery Lett colic atery

Marginal artery

colic artery

Right colic

arteny calic arteny
Warginal

leacalic
rteny

ey

Sigmoid

Colie branch of
ateries

ilecolic aneny
Weal branch of
ilacolic anery

Sigmeid
mesacalon

Marginal
tery

Antariar
cecal arery

Pasteriar
secal anery

Appendicular
atery

Intemnal iliac artery
Obturator artery

Median sacral artery
(irom abdeminal aota)

rectag)

Superior rectal artery

Superior vesical artery (from
patent part of umbilical artery) Rectasigmoid arteries
Bifurestion of

Inferior vesical artery superion rectsl artery

Middle rectal arten Internal pudendal arery
in pudendal eanal (Aleody

Branch of superior rectal artery

AV

Inferiar rectal artery

Prof. Dr. Nikolai Lazarov
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Assanding braneh of latt

Descending branch of latt
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Angiology '\ &

Arteries and veins of anterior ®
abdominal wall

External jugularvein
Pocillary artery

Subelavian artery Subclavian vein Internal jugular wein
¥ i Anterior jugular veing
Lateral thoracic artery Internal theracic ateries Auillary vein

Pericardiacophrenic :
arteny with phrenic Cephalic vein
nene

Subscapular artery

Serratus
anterior
muscle

Intercostal tributaries
to axillary wein

Transversus thoracis

Tharacedersal artery jianttiog Lateral thoracic wein

Cephalicvein
Latizzsimus dorsi muscle Branch to falciform

: Anterior
ligamant of liver

intercostal veins Axillan wein
- ) Musculaphrenic
Anterior intercostal ateries ; Internal theracic vain : :
atteries Lateral thoracic wein
External intercostal muscle Superior epigastric

2 Musculophrenic vein
arteries

Areolarvenous plexus
Internal intercostal muscle

Diaphragm Superior epigastric veins ) ) )
Innermast intercostal muzcle Perforating tnbut:anes
3 to internal thoracic
Ciaphragm

wein

Transversus abdeminis

s Thoracoepigastic vein
muscle and aponeurosis

Anastomoses with lower
intercostal, subcostal

Rectus abdominis Paraumbilical weins in
and lumbar arteries

muscles round ligament of liver Thorasoepigastic vein

Internal
oblique muscle

Estemal oblique muscle Inferior epigastric weins Tributaries of

paraumbilical weins
Internal ablique muscle External ablique Tributaries to deep
muscle creumflexiliac veins Tharacoepigastric wein
Transversus abdominis musele r;o;tuesrisohreljt;;erof Thoraceepigastic vain (cut)
Ascending branch of

Superfizial epigastric vein

deep circumflex iliac artery HreUata e Supefficial c!‘r_cumﬂe_x
g - iliacwein

Inferior epigastric

artary

Superficial circumfles
iliac areny

Superisial
circumfles iliag vein

Superficial epigastricvein
Superficial epigastric

Ext | pudendal vei
_ Supeficial artery External pudendal wein emal pudendal vein
epigastric artery (cut) s
Superficial

Saphenous opening
ciroumflex iliac artery

Superficial external
pudendal artery

Cribriform fascia ower

saphenous opening

Femoral arteny Femoral vein
Great zaphenous wein

Femoral arteny Supericial external Great zaphenous wein

pudendal arteny

Deep external

Anteriorserotal veins
pudendal artery

Deep external Fampinifarm (venous) plexus
pudendal arteny

Deep doral vein of penis
Dorsal arteries of [deep to Bucks fascia)

penisidesp to £ Superficial dosal vein of penis
Budk's fascia)

Yrof. Dr. Nikolai Lazarov @ ) )33
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\ arteries and artery to ductus
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®,

Arteries and veins of the pelvis

= Common iliac artery:
v internal iliac artery
v external iliac artery

Abdominal aorta

Common iliac
artery

__Internal iliac

artery

—External iliac
||I artery Internal iliac vein

Inferior mesenteric artery

Internal iliac artery

Sy External iliac artery
| External iliac vein
Superior gluteal artery L

Prevesical veins

A lliolumbar artery

Lateral sacral artery

Superior rectal artery

Presacral veins
2 ACRRE Mol Peint B ma
Inferior gluteal arte

Obturator artery ? i

Vesical artery

Middle rectal artery

= Common iliac vein S

Femoral artery

v’ internal iliac vein Fomora v
v external iliac vein Pudencal ey

Yrof. Dr. Nikolai Lazarov (®) ),
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.

;?‘1
Superficial l

femoral

eronea ’ / ‘\‘;
poos |1\
. ’v'y
E'tcjzigtlerior ’/} ‘ .l.g
orsalis ‘ \ 3‘.
= LA

kﬁ.dapted from ImageLib & 1994 Dawvid Proffitt

Common
iliac
Internal
iliac
Femoral

Great
saphenous

Popliteal

Posterior
tibial
Anterior
tibial

Small
saphenous

Dorsal venous

¥ !T'\' arch

.
Arteries and veins of the lower limb®

Abdominal

aorta

Left

Right common iliac t
common iliac .~ «

Right internal iliac

Right external iliac

Right femoral

Right popliteal

Right fibular (peroneal)

Right dorsal Right lateral
artery of foot  plantar

Right medial
(dorsalis pedis)

plantar

(a) Anterior view {b) Posterior view

\
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5,

Pre- and postnatal circulation @

Ligamentum
arteriosum
{obliterated
ductus
arteriosus)

Aarta Fazza owalis
(obliteratad
foramen avale)

Fulmonary trunk Ductus arteriosus

Superior vena cava Left pulmonary artery

Right pulmonary arteny Left pulmaonang vein

Right pulmonany vein

Foramen ovale
Inferiarven

Hepatic vein

Aaorta
Ductus wenozus

Celiac Ligamentum teres
(round ligament) of liver
{obliterated umbilical vein)

Liver

Hepatic Superic Ligamentum wanasum
portal vein [obliterated ductus venosus)
Umbilical wein Kidney
— — | | e hledial umbilical ligaments
= % A Gt (occluded part of umbilical arterias)

Umbilical areries

e
iM; |/

'3 2N
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=

Lymphatic system

= hemopoietic and lymphatic organs g
v central lymphoid tissue |
v peripheral lymphoid tissue _ _ we "

Nodi lymphoidei ——
inguinales

Ductus lymphaticus dexter .
(Angulus venosus)

a
V. subclavia — __ L —— Nogi lymphoide cervicales

Th?mus = i = S ‘.: ! - - . Pars thoracica
3 R N

Bone marrow

— I — Pars abdominal
- — Gisterna chyli
Nodi lymphoidei abdominis — — SR A8 ¥ M\ Trunci intestinales
parietales et viscerales B
Spleen \ ™~ Trunci lumbales
Nodi lymphoidei pelvis —— & AR
parietales el viscerales y
4 \ \
4
Nodi lymphoidei inguinales —4474 < , \\

Lymph nodes

FADAM.

= lymph vessels and nodes o 7

astinalis — — _4 "4 S ‘ ) ¢ g _ _ ——— Arcus ductus thoracici

Yrof. Dr. Nikolai Lazarov (®) ) )37
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\
Structural plan of lymph ssels@

= Lymphatic capillaries:
v' single layer of endothelium g
v incomplete basal lamina, no pericytes =% 43
= Small lymphatic vessels:
v' presence of internal valves

v elastic and collagen fibers around
the endothelium

v single muscle cells
= Large lymphatic vessels >0.2mm#* #
v’ tunica intima T v -
endothelium
longitudinal elastic fibers
v tunica media
» 1-3 layers of muscle cells
v  tunica adventitia
» collagen and elastic fibers
\J>> longitudinal muscle cells St e e e

Y VY

o\
LA .
e 1
P 1
ey | .
P\
B g
N II
l l
A
3 I
.
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5,

= angu/us venosus 5/n/5ter

1

cisterna chyli

1

v’ truncus intestinalis
v’ trunci lumbales

Cisterna chyli ®

Yrof. Dr. Nikolai Lazarov (®) ),
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i

= Lymph nodes
P
/i Lymphatie vessel
L Yahe-like
sbiuclures

L]
s Immune
i 2

Yo celts filaments

N
] e T T L L T T T R R

The lymphatic system's
vessels have valve-like
structures that let mumune
cells pass n and out.

Lymph nodes are special-
zed structures, which
house lymphocytes, the
primary cells of the
immune system.

N
Bone marrow, tonsils = _ »
and lymph nodes B2 Remyn, N

Anchoring i

——
—

III = Thorax, membrum sup.
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Thymus

\ ®" Thymus - an lymphoid organ
v" in anterior mediastinum, behind sternum
v maximum weight at puberty

v' cell-mediated immunological functions -| i ik
differentiation of T-lymphocytes i N gy | “pleen

v’ two parts - epithelial cells and lymphocytes:| | :
» peripheral cortex

__» central medulla

4

oA ! T o s b

Thymus

FADAM.

tum
e

Capsular

__ Connective sep
vein S

Thymx corpuscle

T
I
Conex y
Medula p Cortex
h
o
Inteclabular saplum c
y
: t
Thyeric i bile e
S
Venule —
Artery
edulla
Thymus

\
Hassall's
corpuscle
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A

-

L4

" Spleen - the largest lymphoid organ
v in left upper part of abdominal cavity

v' immunological protection, destruction |
of Er&thrombocytes, reservoir of blood

v two types of tissue:

aaaaaaaaaaaaaaa

Splenic pulp

Vrof. Dr. Nikolai Lazarov (®)
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Short gastic vessels  Ciaphran, Ll : :
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.

Doctor Fun

"For the last time - there's no major blood vessel in the buttocks!"

O)

K
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