Arterial
system

Systema
artertarum




Truncus pulmonalis
= pulmonary trunk

sinus trunci pulmonalis (dx., sin., ant.)
crista supravalvularis

bifurcatio trunci pulmonalis
— arteria pulmonalis dx. + sin.

lig. arteriosum (Botalli) LR e
functional lung circulation., '( «._/

N N

pulmonary capillary " LC s
wedge pressure (PCW) 0" -/ ) ?
pulmonary embolia IR 5



PA
T
O Y
B & LCA
RCA ¥
PA
RCA

Ao

LCA

oL

ACS from TP










Aorta ascendens: Pars ascendens
aortae = Ascending aorta

sinus aortae Valsalvae (dx., sin., ant.)
— arteria coronaria dx. + sin.

crista supravalvularis
bulbus aortae

aneurysms




Aneurysma aortae
ascendentis
surgical solution




Arcus aortae

left-sided (right-sided in birds)
 truncus brachiocephalicus

— a. subclavia dx.
— a. carotis communis dx.

e a. carotis communis sin.
* a. subclavia sin.

 Isthmus aortae
— lig. arteriosum Botalli
glomera aortica (chemoreceptors)

topography: superior mediastinum, veins ventrally,
trachea and oesophagus dorsally




Branching
variants of
arcus aortae

. a. thyroidea ima (2%)

.

- a. vertebralis (3%) w7,
* a. lusoria (1.5%) p——y

o ——



A. carotis
communis

glomus caroticum
(chemoreceptor)

tuberculum caroticum
(C6) Chassaignaci

vagina carotica
spatium
parapharyngeum
trigonum caroticum +
omotracheale

bifurcatio carotidis —
C4

— a. carotis interna

— a. carotis externa




Digastric muscle

: Superficial temporal :
Posterior arte _  — External carofid artery
- ry
auricular
artery — Glossopharyngeal
S9Rs nerve
Occipital Maxillary artery Internal carotid artery
artery

Tonsillar artery Carotid sinus nerve

Internal carotid

Sk i A Carotid sinus
Qs::‘:g;ggl artery Lingual artery Carotid body
Carotid sinus

External carotid :xgreyl’ior thyroid

artery

Superior laryngeal

artery
20 Common carotid artery
Right common 1
carotid artery

Omohyoid muscle

Right subclavian

Internal carotid artery
artery

External carotid
artery

Brachiocephalic
trunk

Sternoclavicular
joint

Carotid body

Arch of aorta Common

carotid artery
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original

A. carotis externa
ventromedially
8 branches
face, tongue, oral cavity, pharynx,
meninges
A. carotis interna
dorsolaterally
no branch within neck
* Drain, eye

superficial temporal

posterior artery

auricular
artery

maxillary artery

Internal carotid facial artery

artery

carotid sinus

vertebral

artery lingual artery

external carotid artery
superior thyroid artery

common carotid artery

subciavian artery



Arteria carotis externa

branches

ventral:

 a. thyroidea sup.

 a. lingualis

 a. facialis

dorsal:

* a. occipitalis

 a. auricularis posterior
medial:

« a. pharyngea ascendens
terminal:

* a. temporalis superficialis
* a. maxillaris
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Arteria carotis externa
topography

« trigonum caroticum

e Spatium prestyloideum

ventrolaterally:

° m.
sternocleidomastoideus

 n. Xll

 Inside glandula parotis
crossed by branches of
n. VI

medially:
e pharynx
e a. carotis Iint.

— first dorsolaterally
— then dorsomedially

* m. stylopharyngeus




r. infrahyoideus
r. sternocleidomastoideus
a. laryngea superior
r. cricothyroideus

r. glandularis anterior
r. glandularis posterior
r. glandularis lateralis

together with n. laryngeus
superior

can branch from ACC or
bifurcatio ACC




A. lingualis

I. suprahyoideus

rr. dorsales linguae
a. sublingualis

a. profunda linguae

angulus Béclardi

trigonum a. lingualis Pirogovi
 ligation

e compression

canalis paralingualis

passes under:

* n. Xl

* V. post. m. digastrici
* m. stylohyoideus

* m. hyoglossus




Lingual artery Sublingual gland

rr. dorsales linguae a. profunda
linguae

Hypoglossal nerve Hyoglossus muscle sesubligualis



Hyoglossus

CN XII Mylohyoid

Muscular branch/
of occipital a./\. B~

Lingual artery

Superior
root of ansa

Superior
thyroid artery

Thyrohyoid

Thyrohyoid

External laryngeal n. emb AR

Internal laryngeal nerve and
superior laryngeal artery

Trigonum a. lingualis
Pirogovi

Angulus Beclardl

musculus

nervus tetragonum Pirogovi mylohyoideus

hypoglossus

Digastric

(posterior belly) R ,

—

Xl

Internal jugular v.

arteria
lingualis

angulus Béclardi

Superior cervical
sympathetic ganglion

Internal carotid artery
External carotid artery

Facial artery
Lingual artery
Mylohyoid

Common carotid a.

Sympathetic trunk



A. facialis

a. palatina
ascendens
r. tonsillaris
a. submentalis

rr. glandulares
—gl. submandibularis

a. labialis inferior 4.
a. labialis superior | ,"
— I. septi nasi \
r. lateralis nasi

a. angularis
— spojky do ocCnice



A. facialis

trigonum submandibulare 7

truncus linguofacialis 7y

passes under:

« venter post. m.
digastrici

* m. stylohyoideus

« glandula
submandibularis

compression point:
caudal margin of
mandibula ventral to
m. masseter

right-left anastomoses:
 arcus labialis superior
« arcus labilais inferior
sinous course in face




A. occipitalis

 rr1. sternocleidomastoideli
* 1. mastoideus
* r. descendens
 I. auricularis

* [IT. OCcipitales
* . meningeus

passes over:
n. Xl
vagina carotica

.

sulcus AO ossis temporalis™ e



A. auricularis

posterior

* [T. parotidei

e . auricularis

* I. occipitalis

* a. stylomastoidea
— rr. mastoidel
— a. tympanica

POSt.

—I. stapedius

origin cranial to S0
venter posterior m. (@>>
digastrici



A. pharyngea
ascendens

* I1. pharyngel

* a. meningea
post.

* a. tympanica inf.

thinnest branch of
ACE

ascends between
ACI and pharynx

spatium
retrostyloideum



Superior

Pterygo-vaginal pharyngeal Eustachian
h branch branch
A. pharyngea
Spheno- Jugular
palatine L branch
ascendens
e Hypoglossal

Descending
Palatine
Artery

system

Middle

Pharyngeal ‘ ¢ i

brarich . ; meningeal
; trunk

Inferior .

Pharyngeal Ascending

i \ Pharyngeal

Artery

‘ Superior
Pterygo-vaginal  pharyngeal Eustachian
branch branch Clival branch

Spheno— o TN ‘ Jugular
iatlatme , ! / ‘ branch
rtery
Hypoglossal

branch
Descending

Palatine | . Odontoid
Artery / : arch

system

Middle , 4 |

Pharyngeal s \ | Neuro-

branch & ] meningeal

trunk

Inferior :

Pharyngeal Ascending

branch \ Pharyngeal
' Artery




Arteria temporalis superficialis

terminal branch

* I. parotideus
e a. transversa faciel

e rr. auriculares
anteriores

e a.zygomaticoorbitalis
 a.temporalis media

« r. frontalis

* I. parietalis




Arteria temporalis superficialis

-~
o
=

o asl g
39 % 2
WAk
s
o "

* compression point: =

ventral to auricula

» pedicle vessel for
skin and
musculocutaneous
flaps

o arteritis temporalis
(Horton)

— Inflammatory
rheumatic disease




Arteria maxillaris

spatium prestylodeium
— Inside glandula parotidea

— ventral to lig.
sphenomandibulare

fossa infratemporalis

— ventral/dorsal to m.
pterygoideus lat. (1:1)

fissura pterygomaxillaris
fossa pterygopalatina

3 parts

13 branches
maxillofacial surgery




ARTERIA
MAXILLARIS

1 - pars mandibularis
2 - pars pteryoidea
3 - pars pterygopalatina



iciéi&

peporal
3

,,/'EE
e

( External carotid

Post, sup. alveolar

\



a. auricularis profunda
a. tympanica anterior
fissura petrotympanica
a. alveolaris inferior

canalis mandibulae
— 1. mylohyoideus
— rr. dentales + peridentales
— r. mentalis
foramen mentale

a. meningea media

foramen spinosum
— I. accessorius
— r. frontalis
* 1. orbitalis
— 1. parietalis
* I. petrosus
canalis n. petrosi majoris
* a. tympanica superior
canalis n. petrosi minoris

Arteria maxillaris
pars mandibularis




NASIRUIALY TITVe
Frontal nerve Ophthalmic nerve
Lacrimai — THgeminal ganglion
Supraorbital nerve Sy Motor root | Tigembainere
Seneory roct
Supratrochlear nerve
Churda tympani nerve
Communication between lacrimal

and zygomaticotemporal nerve Faclal nerve

Maxillary nerve

Zygomatic nerve

Tympanic membrane

Pterygopalatine ganglion
Middle meningeal artery

Infraorbital nerve

Auriculotemporal nerve

Middle superior alveolar nerve

Maxillary artery

Buccal nerve

yloid process and stylohyoid

Lateral pterygoid lower head (cut)

Inferior alveolar nerve (cut)

Medial pterygoid

Nerve to mylohyoid

Lingual nerve

Submandibular ganglion

Facial artery
IMental foramen and nerve

Hyoglossus

Submandibular gland (cut)

Inferior alveolar nerve

; Nerve to mylohyoid supplying
4 mylohyoid and anterior belly of digastri

Ak

Digastric {anterior belly)

L

Sublinguel glerd

Submandibular duct
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Supenor sagittal sinus
Dura (peeled off skull) Bridging vein (ruptured)
Dura (still attached to skull)

Skull fracture

Widdie Inner membrane

meningeal Outer

artery

(ruptured) membrane
i \\ Venous

Arterial . s

blood \

A. Epidural hematoma B. Subdural hematoma
) Elsevier Ltd. Kumar et al: Basic Pathology 7E www.studentconsult.com

External angular process

oy Anterior hranch of
{ middla meningeal

Posterfor branches of
middie meningeal




Arteria maxillaris

* (a. pterygomeningea)

* a. masseterica
Incisura mandibulae

« a. temporalis profunda
anterior + posterior
— rr. pterygoidel

e a. buccalis




aa. alveolares sup. post Arteria maxillaris
foramina + canales alveolares parS pte rngpalatl na

— rr. dentales + peridentales
a. Infraorbitalis

sulcus + canalis infraorbitalis
— a. alveolaris sup. media
— a. alveolaris sup. ant.

a. canalis pterygoidel

canalis pterygoideus i
— I. pharyngeus
canalis palatovaginalis
a. palatina descendens
— a. palatina major
canalis + for. palatinum majus
— aa. palatinae minores
cann. + forr. palatina minora

a. sphenopalatina

foramen sphenopalatinum
— aa. nasales post. lat.

— I1. septales post.
* a. nasopalatina
can. + for. incisivum




Arteria maxillaris

« maxillofacial surgery

— deep, difficult to
reach

* a. sphenopalatina
— bleeding In nasal

cavity
— bleeding at septum
from locus o
Kiesselbachi -
* hypertension 2. A. sphenoplatia

3 - A. labialis superior

e cauterization
« embolization

4 - A. palatina major

Anastomose zwischen
A. sphenopalatina
und A. palatina major



Arteria carotis interna

 pbrain (80 % of blood), eye

« 7/ parts/segments

 sipho caroticum

* circulus arteriosus cerebri Willisi




ACI — 7 parts

C1 = pars cervicalis
C2 = pars petrosa

C3 = pars lacera

C4 = pars cavernosa
C5 = pars clinoidea
C6 = pars ophthalmica

C7 = pars communicans

Medscapes www.medscape.com

Petrolingual
lig.
— c2
C3 Carotid
Canal
——~—C 1

Sourca: Maurosurg Focus © 2004 Amancan Association of Nauralogical Surgaons



ACI| — pars cervicalis (segmentum C1)

* no branches in neck

e |ateral — dorsal —
dorsomedial to ACEXt.

* vagina carotica

* SINUS caroticus
(baroreceptor)

* trigonum caroticum +
spatium
parapharyngeum

 Spatium retrostyloideum

« approach to ultrasound
examination




a. pharyngea
ascendens

SCIENCEPhOtOLIBRARY
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ACI — pars petrosa (segmentum C2)

Paoat, eerelwal a.

* aa. caroticotympanicae o

Supraorbital br,
of slupedial .

Prigeminal nerve—

— Sphenoid air sinuses Mazxillary nerve Stapedial o,
[ T fraonbital a.
b \“ ~— Cavermous snus
r N L F T e e
/ 12N “\q riode Mandibwlar ne
[ AN (1 1‘?_’5 C'::;';" P?:OUS por;;:m of
o mporal bone .
=t f o Eat. max, o 1 nd. carolid a,
- N Lingual a
i X
o Sup. thyroid a.
uk — Cartilage of
auditory tube
Sphencid Foramen Internal carotid
bone  lacenum artary running )
in the carotid canal Common carolid a.
ELSEVIER, INC, - EISEVIERIMAGES.COM

pars lacera (segmentum C3)..-.]

Pulmonary arl,
Dorsal aorta

* synchondrosis sphenopetrosa



a. communicans posSt.

pars communicans C7 _
pars ophthalmica C6

a. ophthalmica

N4 pars clinoidea C5

4 ?.(OQJ'

pars lacera C3

pars petrosa C2

pars cavernosa C4




ACI — pars cavernosa (segmentum C4)

* fruncus caroticocavernosus post.
 fruncus caroticocavernosus inf.

* a. hypophysialis inferior

* 11. ganglionares trigeminales

Optic 3" ventricle
chiasma \ Ant. cerebral a.

Ant.
Int. clinoid
carotid ch-\




A. carotis interna
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ACI — pars clinoidea (segmentum C5)

* processus clinoideus anterior

ACI — pars ophthalmica (segmentum C6)

* I. meningeus
* a. ophthalmica
* 11. perforantes




A. ophthalmica

origin in right angle
canalis opticus

— relation to n.ll
orbit and eyeball

retina

— arterioles’ lesion in hypertension
and diabetes mellitus







Frontalni rez

dura mater cranialis

a. ophthalmica

v. ophthalmica sup.

sinus sphenoidalis _
sinus cavernosus

apertura
sinus sphenoidalis




Arteria ophthalmica

a. centralis retinae
— pars extraocularis + intraocularis

a. lacrimalis
aa. musculares
* a. supraorbitalis

* a. ethmoidalis anterior
— I. meningeus anterior
— I1. septales anteriores
— 1. nasales anteriores laterales

 a. ethmoidalis posterior
koncove vetve:

* a. supratrochlearis

 a. dorsalis nasi




ACI| — pars communicans (segmentum C7)

* 2. communicans posterior
* a. choroidea anterior

* a. hypophysialis superior

* I1. perforantes + r. corticalis
o 1. corticalis

koncove vetve:

* a. cerebri anterior

* a. cerebri media
circulus arteriosus cerebri Willisi




Frontalni rez a. cerebri anterior

processus

a. cerebri media clinoideus anterior

chiasma
opticum

pia mater

n. v2 arachnoidec

sinus |  sinus

cavernosus @henoidalis TR
i D i Ko

dura mater

PPy,
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spatium subarachnoideum



CIRCULUS ARTERIOSUS CEREBRI WILLISI

Anterior Anterior cerebral : e . & fr o
communicating artery artery Internal carotid artery 9 ‘A . ':\

Vs

Middle cerebral
: artery
Medial
striate artery
Posterior
communicating
artery Posterior cerebral
5 artery
Superior
cerebellar artery
Pontine arteries /
Bastlar artery
Labyrinthine
artery
Vertebral artery

Anterior inferior
cerebellar artery

Anterior spinal
artery

Posterior inferior
cerebellar artery




Anterior cerebral

Anterior communciating

Ophthalmic
Middle cerebral

@

Cerebral
arterial
circle

Internal carotid

Posterior communciating

Posterior cerebral

Superior cerebellar

Basilar

Anterior inferior
cerebellar

Posterior inferior
cerebellar

Vertebral

Anterior spinal



Middle cerebral artery

Pericallosal artery

Callosomarginal
artery

Frontopolar
artery”

Anterior cerebral
artery

Ophthalmic artery

Internal carotid artery
In cavernous sinus
(cavernous part)

Segment of internal
carotid artery in carotid
canal (petrous part)

Injection needle

anglograrie

- Orientation marker

Subcentral artery*

Supramarginal
artery*

— Angular gyral
artery

Temporal arteries

Anterior choroidal
artery

Clivus (of Blumenbach)

Internal carotid artery
(cervical part)

o




Arteria subclavia

* pars intrascalenica
—a. vertebralis
— a. thoracica interna
— truncus thyrocervicalis

 pars interscalenica
— truncus costocervicalis

* pars extrascalenica
— (a. transversa coli)




Arteria subclavia

* pars intrascalenica
—a. vertebralis
— a. thoracica interna
— truncus thyrocervicalis

 pars interscalenica
— truncus costocervicalis

* pars extrascalenica
— (a. transversa coli)




Arteria vertebralis

pars prevertebralis

pars cervicalis s. transversaria
— forr. transversaria C6-C1
— I1. Spinales et musculares

pars atlantica

— sulcus a.v. (canalis a.v.)
— membrana atlantooccipitalis post. \
— foramen magnum

pars intracranialis

— IT. meningei

— a. Inferior posterior cerebelli
* a. spinalis post.

— a. spinalis ant.

* unpaired from paired short
Innominate source arteries
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Posterior cerebral arteries

Basilar artery

V4 (intradural)

V3 (C2 to dura)

V2 (foraminal)

V1 (pre-foraminal)

F a”ﬂ 200‘3

() Radiopaedia.org



Arteria basilaris

2 aa. vertebrales — a.
basilaris

* a. Inferior anterior cerebelli
—a. labyrinthi

e aa. pontis

* aa. mesencephalicae

 a. superior cerebelli

— aa. cerebri posteriores

circulus arteriosus cerebri
Willisi




Clinical relevance

 vertebrobasilar insufficiency

* beauty parlour syndrome
— vertigo
— diplopia, blurred vision

 steal syndrome



Subclavian steal syndrome

* clinically significant
reduction in blood supply to
brain stem and cerebellum

* reversal of blood flow
through a. vertebralis due to
occlusion/stenosis of
central part of AS or TBC

¢ Ssymptoms:
— vertigo
— syncope

— Intermittent claudication of
Involved upper limb




Anterior (Front)
e

Antenor Cerebral Artery
Al Segment
ACA -A2

Antenor Cerebral Artery

Aneurysms

Antenor Communicating Artery

ACoA Al Segment

ACA =Al

Middle Cerebral Artery = Intemal Carotid Artery

MCA %};‘j .- ICA
X\

Antenor Choroidal Artery Postenor Commumicating Artery

AChA FCoA

‘ﬂ.;::-.‘

Posterior Cerebral Artery Postenor Cerebral Artery

Pl Segment P2 segment
FCA-FP1 PCA=-P2
Superior Cerebellar Artery | g i Basilar Artery
SChA BA

Fosterior (Back)
Left Side Right Side



Anterior
communicating
artery

Anterior
cerebral
artery

Middle
cerebral artery

Internal
carotid
artery

34%

Posterior
communicating

cerebral
artery

Basilar artery



Arteria subclavia

sulcus arteriae subclaviae
pulmonis

apertura thoracis superior

sulcus arteriae subclaviae
costae primae

fissura scalenorum

thoracic outlet syndrome | (888 R\
subclavian steal syndrome 3% =
(a. vertebralis)

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



Arteria subclavia

ARTERI A SUBCL AVI A a vertebralis & cervicalis ascendens

a. cervicalis profunda ‘

r. profundus a.

transversae colli 9
+ (a dorsalis scapulae) 7 &
r superficialisa. (7 C i

transversae colli i

m. scalenus medius
carotis comunnis

1SCen|

m. scalenus anterior

i

'.v : > l ,
a. transversa colli ‘ K

4

a. transversa colli /““\64 m/;l

o m

a. thyroidea inferior

a. vertebralis

costocervicalis / — ) g ’ truncus thyrocervicalis
i o R\ e ot ’ - = truncus costocervicalis
g | o e S s
a.suprascapulans _ = « ‘;o a supraScapulari
e o - : K > ‘ 4 /
a. axillaris S A : — ,
v. axillaris T ; / \ . intema

truncus thyrocervicalis

a. vertebralis \




Arteria subclavia

 pars intrascalenica (1)
— a. vertebralis
— a. thoracica interna
— truncus thyrocervicalis

 pars interscalenica (2)
— truncus costocervicalis

« pars extrascalenica (3)
— (nékdy a. transversa coli)

some branches are variable

VETVE PODKLICKOVE TEPNY
a. transversa colli
| . suprascapularis

_ a. cervicalis superficialis

|l
]
|
/ C
| | | _-a.cervicalis ascendens
!
I | ¢ - —-—a. thyroidea inf.
| 1 1 §aN
BRI
I { E
||
truncus_ | | § [}~ —a. vertebralis
thyro- L | \
cervicalis | "~|_
P s
> ”~ e i
s a. ®arotis communis
A N A
y
,} r
'\ P
g

\ \

'\ 'a. thoracica interna

truncus costocervicalis
a. cervicalis profunda
‘a. intercostalis suprema

1 - pars INTRAscalenica
2 - pars INTERscalenica

3 - pars EXTRAscalenica
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A. thoracica intern

mediastinum superius
— 1st layer

mediastinum Inf. anterius

obsolete ,a. mammaria
Int.”

clinical abbreviation
LIMA, RIMA*

elastic artery
by-pass of aa. coronariae

THREE GRAFTS

Right Graft connected
internal
thoracic
artery
~

Grafts connected
to left anterior
descending
artery and a
t;ranch

Internal
mammary
artery
bypass

/‘ .v.
v ) Radial
artery
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blockage
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A. thoracica
Interna

Coronary Artery Bypass Graft

Left Internal Mammary Artery

Aorta

Figure 1. Cineangiogram with a 4 French Judkins Right catheter showing
a patent left intermal mammary artery (LIMA) graft to the left anterior
o descending coronary artery and a large intercostal branch arising from
Narrowings in coronary artery the proximal past of the LIMA.



Truncus
thyrocervicalis

 a. thyroidea inf .
— a. laryngea inf.
— rr. glandulares
— 1. oesophageae
— 1. pharyngeae
crossed with n. laryngeus
recurrens

* a. cervicalis ascendens S
. . e
often branch from a. thyroidea mf.;

together with n. phrenicus on =
ventral aspect of m. scalenus
anterior



Truncus
thyrocervicalis

* a. suprascapularis (86%
from TTC)

 a. transversa colli (36%)
— 1. superficialis
(as a. cervicalis superficialis in

83% from TTC)
— 1. profundus .
(as a. dorsalis scapulae in 36% j
from TTC, otherwise from parsg & X -
extrascalenica arteriae S
subclaviae) A\
great variability without clinical
relevance




Truncus costocervicalls

from pars interscalenica

 a. cervicalis profunda
trigonum omotrapezium

 a. Intercostalis suprema
— a. intercostalis posterior prima &= _.

— a. intercostalis posterior
secunda




A. transversa scapulae

r. superficialis

a. suprascapularis

r. profundus = a.

dorsalis scapulae a. circumflexa

humeri posterior

a. circumflexa
scapulae

a. profunda
brachii

a. thoracodorsalis



Clinical remarks
atherosclerosis*

causes 50% of death In civilized countries

combination of: arterial tunica intima changes +
deposits of lipids, polysacharides, thrombocytes

subintimal thickening is formed = atheroma

later fibrotization and calcification occur »
thrombotization » vessel closure » hypoxia

: krystaly
hladky sval cholesterolu




Atherosclerosis*

» AT is clinically silent until critical stenosis /
thrombosis / aneurysma/ emboly occurs

* Insufficient supply of peripheral tissue
— Intermitent claudication, angina pectoris
— sudden closure: AIM, CMP

risk factors: TLDL, hypertension, smoking, DM,
obesity, lack of movements

diagnosis: angiography, ultrasound
examination

therapy: V risk factors, 4 LDL (statins)
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Atheroma*

*

. coronaria

Healthy a




Lipid plagues*

~.
-




Thrombosis — Infarction*
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B-FLOW
INTERNAL CAROTID STENOSIS

MI=0.7 A0=100%




CT and MR



R common carotic = L common carotid A

E vertebral £ L vertebral A

L subclayvian A

R subclavian A

aortic arch
brachiocephalic A

angiogram of the aortic arch















Intemal carotid artery. no branches

external carotid artery: branches in neck

common carolid artery




*

Aneurysm of ACI

-
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Aneurysma ACA 9%
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