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Objectives

* We try to remember some anatomic
points regarding the vascular tree of
the upper and lower Iimbs.

» Knowledge of some important
problems and clinical applications
related to the vascular tree of the
upper and lower limbs.



Arterial supply of the upper
limbs



Subclavian artery

 Left side arises from arch of aorta,

1 Right side is a branch of brachiocephalic artery.
« From origin to the outer margin of the 1st rib,

* then it continues as axillarv arterv .

Subclavian artery R
Axillary artery z
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Brachial artery f



1 Begins at lateral margin
of 1st rib.

* To the lower border of
Teres major.

— Major Branches

« Superior Thoracic
Artery.

 Thoracoacromial
Artery.

e Lateral Thoracic
Artery.

« Subscapular Artery.

* Anterior Circumflex
Humeral and

e Posterior Circumflex
Humeral.

Axillary Artery

Posterior circumflex humeral artery
(quadrangular space)

Latissimus dorsi
Circumfiex scapular branch

{trangular space)

Teres major

—

acodorsal artery

Profunda brachii artery
(triangular interval)

Lateral thoracic artery

Long head of triceps brachii



1 Begins at the lower
margin of Teres major,
as a continuation of the
axillary artery

d Major Branches
* Profunda Brachial,

 Superior and Inferior
Ulnar collateral arteries.

« Muscular.

* Nutrient to the
humerus.

« Terminates opposite the
neck of radius by
dividing unto the Radial
and Ulnar Arteries,

Brachial Artery




d Begins from the brachial
artery at the level of the
neck of the radius In the
cubital fossa

1 Descends downward and
laterally, rests on deep
muscles of front of the
forearm.

1 At the wrist it passes In
the anatomical snuff box.

4 Ends in the hand by
anastomosis with the
deep branch of the ulnar
artery, to be continued as
the deep palmar arch

Radial artery

Brachial artery

Pronator
teres

interosseous
artery

(obscured) \

Radial artery

Brachioradialis
Common (( '

J L)
» / Flexor carpi

ulnaris

Ulnar artery

Superficial
palmar arch




] Branches :

o Radial recurrent artery
(anastomoses with the
radial collateral branch of
the profunda brachiti)

o Muscular branches

o Superficial palmar branch
to complete the
superficial palmar arch
with ulnar artery

o In the dorsum of the hand
it gives radialis indicis
and princeps pollicis.

o Then continuous as deep
palmer arch

Radial artery

Brachioradialis

Common
interosseous
artery
(obscured)

Brachial artery

Pronator

) teres
(, “ l
\“

» Flexor carpi

ulnaris

Radial artery

Ulnar artery

Superficial
palmar arch




Begins from termination of the
brachial artery at the level of
the neck of the radius in the
cubital fossa.

It descends through the
anterior compartment of the
forearm.

U Enters the palm superficial to
the flexor retinaculum.

UEnds in the hand by forming
the superficial palmar arch
anastomosing with the
superficial palmar branch of the
radial artery.

Ulnar artery




dBranches :
o Anterior ulnar recurrent artery
o Posterior ulnar recurrent artery

o Common interosseous artery,
which divides into anterior
Interosseous artery and posterior
Interosseous artery (which gives
rise to the posterior interosseous
recurrent artery) .

o Muscular branches.
o Cutaneous branches

oBranches sharing in arterial
anastomosis around the wrist joint.

oEnds by be continuous as
superficial palmar arch.

Ulnar artery




Direct continuation of Ulnar

artery.

On the lateral side it is
completed by superficial palmar

branch of the radial artery.

It is superficially placed in palm
in front of the long flexor

tendons.

It gives four digital arteries

Superficial Palmar
Arch

/—-_\ !
Mainly ulnar artery \ !

Common palmar digital
arteries

Palmar digital artery

Superficial palmar arch

Deep palmar artery

ﬂ.f g

Proper palmar
digital arteries




Direct continuation of Radial artery.

On the medial side it is completed

by deep branch of the ulnar artery.

It is deeply placed in palm in front
of the metacarpal bones &

Interosseous muscles.

Branches: Palmar, Metacarpal,

Perforating & Recurrent

superiorly sharing in anastomosis

around the wrist joint

inferiorly joining digital branches of

the superficial palmar arch

Deep Palmar
Arch

Mainly radial artery

First dorsal interosseous muscle

—~————

i/

Radialis indicis
artery

7

\ | ‘\ //
L 4 /’

\ : ‘. = ; Princeps
= - ' y pollicis artery
- ‘/’ ‘/‘\w Adductor pollicis muscle

d Deep palmar arch

- Dorsal view

" metacarpal
arteries
—— -
Perforating P

artery

,‘ : f Radial artery
1 'ﬁ
I |

Drake: Gray's Anatomy for Students, 2nd Edition.
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Anastomosis occurs between

branches of Subclavian and

Axillary arteries:

Branches from Subclavian

Artery:

o  Suprascapular artery

o Superficial cervical artery

= Branches from Axillary
Artery:

o  Subscapular artery

o Anterior circumflex humeral

artery

o Posterior circumflex

humeral artery

Anastomosis

around shoulder

RIBT Transverse cervical artery |
Right common carotid artery Suprascapular art
Thyrocervical trunk Clavicle
Right subclavian artery Subscapular artery
Anterior circumflex
Axiiary srteny humeral artery
Deep branch of transverse | |
cervical artery I :3::::; grecr;mmex

Tircumilex scapular arter
Profunda brachii artery
Brachial artery




Anastomosis occurs between

Brachial, Radial and Ulnar arteries:

Branches from Brachial Artery:
Profunda Brachii artery
Superior ulnar collateral artery
Inferior ulnar collateral artery

Branches from Ulnar and Radial

Arteries:
Radial & ulnar recurrent arteries

Interosseous recurrent artery

Anastomosis around
elbow joint

A. profunda Urachii

Sup. ulnar collateral

Brachial

Radial collateral branch Inf. ulnar collateral

of profunda

I Anterior ulnar recurrent
Posterior ulnar recurrent

- I'nderosscous
Darsal interosseous

Ulnar
Folar inierosseous

Interosseous recurrent

Radial




Veins of the Upper Limb

= Superficial veins

= Deep veins

Right external jugular

Right subclavian Right internal

jugular

Right
brachiocephalic

Right axillary

Right basilic

Superior

Right cephalic | vena cava

Stemum
Right median cubital

Right Right basilic

cephalic

Right median antebrachial

Right palmar venous plexus

Right palmar digital

{b) Anterior view of superficial veins

Right external
jugular

Right
subclavian

Right internal

Right -
brachiocephalic |

Right
axillary

Right
brachial

Right
ulnars

Right deep
palmar venous arch

Right supefficial
palmar venous arch

Right common
palmar digital

Right palmar
metacarpal

Right proper
palmar digital

' {c) Anterior view of deep veins



Superficial Veins

Dorsal venous arch
Veins of the Palm
Cephalic vein
Basilic vein

Median vein of the

forearm

of the Upper Limb

Cephalic vein

Lateral
antibrachizl
Enli s
NEFVE

Areesaory Y& e Basilic vein
ﬂ._il;h.ra.rd 16 DRl ] ) 5

v

Cephalic vein Y .-"I : RS
[ f

Medéal andi-
Brrmehiind eiefgig-
ORiE FerrEd
Median anti-

braehinl vein



Lies in the subcutaneous tissue
proximal to Metacarpophalangeal
joints.

Drains on the lateral side into the
Cephalic vein, and on the medial

side into the Basilic vein.

Communicates with the deep veins

of the palm freely.

Dorsal venous arch

Dorsal
venous network

Anatomical
snuffbox

Cephalic vein Basilic vein

4 l

Drake: Gray's Anatomy for Students, 2nd Edition.
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Arises from the lateral side of the dorsal venous

arch on the back of hand.
Winds round the lateral border of forearm

Ascends in the superficial fascia into the cubital
fossa and up the front of the arm on the lateral

side of Biceps.

On reaching the interval between deltoid &
Pectoralis major muscles, it pierces deep fascia &

joins the Axillary vein.

Drains the lateral and posterior surfaces of the

limb.

Median Cubital Vein, a branch of cephalic vein,

joins the Basilic vein in the cubital fossa.

Cephalic Vein

Lateral supraclavicular nerve (from cervical plexus)

Intermediate supraclavicular
nerve (from cervical plexus)
Acromial branches of thoracoacromial vei Medial supraclavicular nerve
[cervical plexus - C2,3)

Superior lateral cutaneous nerve
of arm (from agillary nerve -

Cephalic vein Medial cutaneous nerve of arm

; Intercostobrachial nerve
Inferior lateral cutaneous

nerve of arm (from radial

Branches of medial cutaneous nerve of forearm (T1)
Basilic vein

Lateral cutaneous nerve of forearm
(terminal part of musculocutaneous nerve)

Posterior cutaneous nerve
of forearm (from radial

maroal

Accessory cephalic vein
Median cubital vein

Intermediate (median) antebrachial vein

Perforating veins
Basilic vein

Lateral
antibrachial
eulaneons
nerve
Accessory Basilic
cephalia vein
Moedinl anti-
Brachial ewtans-
Median anti
Cephalic vein in anti-
whal brachial vein



Arises from the medial side of the dorsal B aS I I I C Vel n

venous arch on the back of hand.

. . Axillary vein :’;%
Winds round the medial border of forearm. ﬁ?; 2
, e
Ascends in the superficial fascia on the DA }y,"’ r// WY -
4 1 N

posterior surface of the forearm. s '

Below elbow it inclines to reach the cubital

Basilic vein penetrates
deep fascia )
fossa.
IPaired brachial veins / l/ /
Ascends on the medial side of Biceps — /, J y

Biceps brachil

It pierces deep fascia at the middle of the arm

It joins the vena comitantes of the brachial

Basilic vein (subcutaneous superficial vein)

Deep veins accompanying artenes

artery to form the Axillary vein.

Drains the medial and posterior surfaces of

the limb.

Receives Median Cubital Vein at cubital

fossa.



Median Vein of the Forearm

Arises in the palm

Ascends on the front of

forearm

Drains into Basilic vein or
Median cubital vein or

divides into two branches:

Median Basilic vein;

(drains into basilic vein)

Median cephalic vein:

(drains into cephalic vein)

Common arrangements of veins in the cubital fossa
(right arm illustrated)
—— Median cubital vein

Median basilic vein ————

Median cephalic vein

Basilic vein

Cephalic vein

Lateral Medial Lateral Medial

Median vein of forearm

Subclavian vein

Axilary vein

Cephalic vein

Basilic vein

Median cubital vein

Basilic vein of forearm

SoheR Ve ol toraent, Median antebrachial vein

Superficial venous pakmar arch

s "‘"‘\’W S
Hustrations : A. Micheau - MD



Deep Veins of the Upper Limb

Venae Comitantes

Axillary vein

Right external
jugular

Right
subclavian

Right internal
jugular

Right -
brachiocephalic

Right
axillary

Right
brachial

Right deep
palmar venous arch

Right supefficial
palmar venous arch

Right common
palmar digital

Right palmar
metacarpal

Right proper
palmar digital

- {c) Anterior view of deep veins




Vena Comitantes

Eigg&;?“emaj . Eﬂlg ipternal
Right ’
. subclavian z
Deep veins accompany the Righ / mhxt
brachiocephalic Q |
respective arteries radial and axlay |
ulnar. oty

Two vena comitantes of
brachial artery join the basilic

vein

Right deep
palmar venous arch

at the lower border of teres

Right supefrficial
palmar venous arch

major to form Axillary vein

Right common
palmar digital

Right palmar

B i
{ Right proper metacarpal

palmar digital
(c) Anterior view of deep veins




Formed by the union of
the vena comitantes of
brachial artery with

basilic vein

It becomes Subclavian
Vein at the outer border

of 1strib

Tributaries correspond to
the branches of the
axillary artery and also

receive Cephalic Vein

Axillary Vein

Anterior scalene

Cephalic vein

Basilic vein

Paired brachial veins




Arterial supply of the lower limbs



Arterial supply of the lower limbs

Right and left Common iliac
arteries arise as terminal
branches of the abdominal

aorta at the level of L4

Each artery ends anterior to
the Sacrolliac joint by
dividing into

Internal lliac artery.

External lliac artery.

Common illac artery

Intemal ilkac artery .
Superior gluteal artery - “\
Extemal iliac artery I‘

Deep artery of thigh

Lateral circumilex
femoral artery

Medial circumflex
femoral artery

Obturator artery

i |
Femoral artery ¥
Adductor hiatus ﬂ
Poplteal artery LY ™

Anterior tibial artery

Posterior tibial artery
Fibular artery A

Dorsalis pedis artery ‘ /
Arcuate artery -—'4"‘?/

(a)




The following branches are our

concern

Obturator artery “ leaves the
pelvis through the obturator

canal’

Inferior Gluteal artery” leaves
through the greater sciatic

foramen inferior to pyriformis”

Superior Gluteal artery” leaves
through the greater sciatic

foramen superior to pyriformis”

Internal Illiac Artery

Abdominal aorta

Right commoniliac artery
Middle sacral artery

liolumbar artery . 25 ° e
ER Internaliliac artery
Posterior division of

Superior gluteal artery internal iliac artery

Anterior division of

Lateral sacral arteries internal iliac artery

i ; External iliac artery
Piriformis muscle

~—— Obturator artery
Internal pudendal artery ./ Umbilical artery
Uterine artery

——— Obliterated umbilical artery
- [medial umbilical ligament)

Superior vesical arteries
Pubic symphysis

TVaginal artery

Inferior vesical artery

Internal pudendal arteryin
pudendal (Alcock's) canal

Levator ani muscle (cut edge)



External lliac artery

Femoral artery; continuation of the
external iliac artery, at mid point of the
inguinal ligament , It gives;

Profunda femoris; adductors, hamstrings,

and quadriceps
Popliteal artery (continuation of femoral)

Anterior Tibial artery; anterior compartment

of the leg, further branches to feet.

Posterior Tibial artery; posterior
compartment of the leg flexor muscles,

plantar arch, branches to toes

Common illac artery
Intemal ilkac artery

Superior gluteal artery

Extemal lliac artery

Deep artery of thigh

Lateral circumilex
femoral artery

Medial circumflex
femoral artery

Obturator artery

|Femoral artery

Adductor hiatus

Poplteal antery

Anterior tibial artery

Posterior tibial artery
Fibular artery

Dorsalis pedis artery

Arcuate artery

(a)




Is the continuation of the external iliac artery

at mid point of the inguinal ligament.
Begins deep to the inguinal ligament.
Enclosed within the femoral sheath.

Becomes the popliteal artery at the adductor

hiatus.

Proximal branches;

Superficial epigastric artery.
Superficial circumflex iliac artery.

Superficial external pudendal artery.

Femoral Artery

Ingueral ligerment

Ferroral nerve — SRR
:
Farmraoral shearh

Lyrmphatics S
v Hamoral caral -

Termoral artery

Fonocal vain

Fenoral canal




Deep external pudendal.

Descending genicular.” runs with saphenous

nerve

Profunda femoris (deep femoral):Arises from
deep of femoral artery within femoral triangle,
Largest branch of femoral artery, Passes

posterior to adductor longus muscle.
Branches:” of profunda femoris”
Medial femoral circumflex.

Lateral femoral circumflex.
Perforating arteries (3).

Descending genicular.

Femoral Artery
“deep branches”

Termination o
=~ medial femora

circumflex

4~ First
perforating

N Second
perforating

e Termination
of profunda



The femoral artery enters the
subsartorial canal “ adductor canal”
then through the adductor hiatus to
pass to the posterior compartment of
the knee “popliteal fossa” and changes

it's name to popliteal artery

It is accompanied by popliteal vein
which runs in the lateral side of the

artery

Femoral artery Cont.

Popliteal anery

muscle

& Circumflex
N fibular aneey

Anterior tib@al artery
(passes through
"

} } . - - — =
- =N p—— -
= - .-;-—.-_-.! - _— i

membrana)

Fibular artery

Postanor tibial anery

Branchaes that
perforate intermuscular
septum to enter lateral
compartment

T ——

Perforating terminal
branch of fibular antery

S =
‘V
o
- a— !



Popliteal artery

Continuation of femoral artery as it

passes through opening in

adductor magnus muscle.

From its origin it runs downwards &

slightly laterally in popliteal fossa.

Reaches lower border of popliteus

Terminates by dividing into anterior

& posterior tibial arteries




Branches

Muscular: supplies surrounding

muscles
Articular (genicular) :

lateral & medial superior

genicular
middle genicular

lateral & medial inferior genicular

Popliteal artery

; ll

Adductor Magnus

Popliteal artery

Superior medial
genicular art.

Superior lateral
genicular art.

Semimembranosus

Inferior lateral
genicular art.

Popliteus

Inferior medial
genicular art.

Anterior tibial art.

Posterior tibial art.

Soleus



Anterior Tibial Artery

Is the smaller of the terminal branches of the popliteal

artery.

It arises at the level of the lower border of the popliteus

muscle and

Passes forward into the anterior compartment of the leg
through an opening in the upper part of the interosseous
membrane.

Descends on the anterior surface of the interosseous
membrane, accompanied by the deep peroneal nerve.

In front of the ankle joint, the artery becomes the dorsalis

pedis artery.

Blood Supply of the anterior
Compartment of the Leg

axtarnal Ihac arery
) femoral artery
arafunda artary

rmedial femaral
crcumflex artary

-L———' fe moral artary

lateral femoral
circumnfax
artary

perforat ng branchas

[ | :3 "o profunda femoris
J :"/ arery

papliteal arery

postanor Hhia arery

peranea arte-y

antarior tibial
ALY ~————

darsalis i
pedis arery }) l




Anterior Tibial Artery

Branches

Muscular branches to

neighboring muscles.

Anastomotic branches around

the knee and ankle joints.

© Quality Medical Publishing www.gmp.com



Artery of the Posterior Fascial
Compartment of the Leg

Posterior Tibial Artery

Is one of the terminal branches of the popliteal

artery.

’ 4 Posterior

Begins at the level of the lower border of the

popliteus muscle.
It lies on the posterior surface of the tibia below.

The artery passes behind the medial malleolus

deep to the flexor retinaculum and terminates

by dividing into Perf. branch of

fibular

medial and lateral plantar arteries.

Medini ealeaneal
\



Branches

Peroneal artery: gives off muscular branches and a
nutrient artery to the fibula and ends by taking part in

the anastomosis around the ankle joint.

Lateral Plantar Artery; the larger of the terminal

branches of the posterior tibial artery.

On reaching the base of the fifth metatarsal bone, the
artery curves medially to form the plantar arch and at
the proximal end of the first intermetatarsal space
joins the dorsalis pedis artery.

During its course, it gives off muscular, cutaneous,

and articular branches. The plantar arch gives off

plantar digital arteries to the toes.

Artery of the Posterior
Fascial Compartment of the

Leg

Medini ealeaneal
1]

Perf. branch of
fibular



Artery of the Posterior
Fascial Compartment of the

Branches LeQ

Medial Plantar Artery; the smaller of the terminal

branches of the posterior tibial artery.

Reaching the base of the first metatarsal bone,

Perf. branch of
fibular

Medini ealeaneal
L}




Anastomosis in the Lower Limb

Anastomosis between different arterial
branches

To ensure blood circulation in the case of
occlusion in any artery

Cruciate anastomosis
Geniculate anastomosis
Plantar anastomosis




Anastomosis in the
Lower Limb

aCruciate anastomosis

*Branches of inferior gluteal artery.
*Medial femoral circumflex arteries
Lateral femoral circumflex arteries.
*The first perforating artery.

"Trochanterica nastomosis
*Superior Gluteal arteries
Inferior Gluteal arteries.

*Medial femoral circumflex arteries.
Lateral femoral circumflex arteries.




Anastomosis around the Knee Joint

d Is made by the following

Descending  Femoral artery
branch of Descending
branches: lateral femcf)lral \ qenicular arte
circumflex
arterv— ‘ Adductor hiatus
= Descending branch of lateral / \
\ branch

circumflex femoral. Superior lateral
enicular artery

Superior medial
genicular arter

-Middle
enicular arter

Inferior medial
genicular arter

' u

U

Anterior tibial "\ - Posterior
artery — i) , tibial artery

= Descending genicular of femoral TetioE Etera]

genicular artery

=  Anterior tibial recurrent.

Anterior tibial

recurrent artery- ¥

~

=  Five branches of popliteal artery.




Anastomosis around the Ankle Joint

Is formed by the following branches:

Calcanean branches of posterior tibial

and peroneal arteries.

Malleolar branches of posterior tibial and

peroneal arteries.

Medial and lateral malleolar branches of

anterior tibial artery.

Peroneal artery —

—§— Poslerior tibial artar

Anterior fibial artery

AN

N _____——— Perforaling branch

N
I Anterior madial malleclar artery I

of peronesl artery

I Anterior lateral maleolar artery

1.

——— Communicating

Lateral larsal artery
Dorsalis pedis artary -
e

Arcuate antery

branch

™ Poslerior medal
malleotar branch of
posterior toial artery

_— Medial plantar artery

_— Lateral plantar artery

—F Caicaneal branches of
postenior thial and
|ateral plantar arteries

=
Cakangal branches of |
peroneal arisry !



Venous drainage of the lower limb

They are subdivided into superficial and

deep veins.

The superficial veins are between the two

layers of superficial fascia while
The deep veins accompany the arteries.

Both sets of veins are provided with valves
more numerous in the deep than in the

superficial set.

/ great soph

4 anterior tibiol arteries

w— superficiol
— deep
dorsol venous arch




The great saphenous vein (long saphenous vein)

Is the longest vein in the body.

Begins in the medial marginal vein of the

dorsum of the foot.

It passes in front of the medial malleolus and

along the medial side of the leg.

along the medial side of the thigh to end in the

femoral vein about 3 cm below the inguinal

ligament.
Main Tributaries:
superficial circumflex iliac

superficial external pudendal

Interior vena cava
Median saeral

Common lllac

Superior ghaeal
Extarnal iliac

Inferior gluteal
Oblurator
Lateral sacral ~ 3 ¥

Middle rectal

Inferior ghataal
Rectal venous plexus

Vesical venous plexus

Internal pudandal

Inferior rectal

Femonal {common femoral)
Supedficial creunflex lliac
Superficial epigastric
Extemal pudendal

Deep lermoral

Superticial femoral

Great saphenous

Popliteal

Poslerior tkial

Srnall saphenous.

Posterior titval
Antarior blial Fibular (peroneal)
Small saphencus
Medial marginal
Uataral i Plantar venous arc!
Dorsal venous arch

Dorsal metatarsals Plantar melatarsals:

Dorsal digitals

Plantar digitals




Begins behind the lateral malleolus as a

continuation of the lateral marginal vein,

Ascends to reach the middle of the back of

the leg.

It perforates the deep fascia at the popliteal

fossa and

ends in the popliteal vein

Tributaries

Branch from great saphenous vein

Lateral marginal vein

Numerous tributaries from the back of the

leg.

Small saphenous vein
( short saphenousvein)

External
iliac

Common iliac
Internal iliac

Deep femo

AT

Popliteal

Small
saphenous

Peroneal
Posterior
tibial

2\ —Plantar venous arch
Digitals

Superior gluteal A
Internal pudendal ‘

Great saphenous/i

L
Anterior tibial/ '
//)T‘/

Dorsal venous arch ‘

ral/




They accompany the arteries and their branches.
They possess numerous valves.

The deep plantar venous arch lies alongside the plantar

arterial arch drains into the medial and lateral plantar veins.

The posterior tibial vein accompanies the posterior tibial
artery and joined by the peroneal vein to form the popletial

vein.

The anterior tibial vein is the upward continuation of the

venae comitantes of the dorsalis pedis artery.

They leave the front of the leg by passing between the tibia
and fibula, over the interosseous membrane, and unite with

the posterior tibial vein

Deep veins

IVC _ Common iliac vein

External iliac veir

: Common Femoral vein
Internal Ihac

vein /-

/

Proffunda femoris
: veir
Groin crease

Superficial femoral
vein

Knee crease - - , ;
=M= > Popliteal vein

Tibio-peroneal ~__
trunk

Anterior tibial

Peroneal vein vein

Fosterior | bial
vein



The Popliteal Vein ascends through the popliteal fossa to
the opening in the Adductor magnus, where it becomes the

femoral vein.

It receives tributaries corresponding to the branches of the

popliteal artery, and the small saphenous vein.

The femoral vein accompanies the femoral artery through

the upper two-thirds of the thigh.

It receives many muscular tributaries, and about 4 cm
below the inguinal ligament is joined by the deep femoral
vein and is joined by the great saphenous vein before it

terminates.

The deep femoral vein receives tributaries corresponding to
the perforating branches of the profunda artery, and through
these establishes communications with the popliteal vein

below and the inferior gluteal vein above.

IVC _ Common iliac vein

External iliac veir

S Common Femoral vein
Internal Ihac

vein
/

Groin crease

Proffunda femoris
veir

Superficial femoral
vein

Knee crease— - : .
=== > Popliteal vein

Tibio-peroneal ~_
trunk

Anterior tibial

Peroneal vein vein

Posterior 1 bial
vein



CLINICAL APPLICATION

AND

PROBLEMS



Thoracic outlet syndrome

* The brachial plexus of nerves
and the subclavian artery and
vein are closely related tothe ...
upper surface of the first rib
and the inferior surface of the
clavicle.

* [tis caused by pressure on
the lower trunk of the plexus
and circulatory impairment of
the upper limb.




The axillary sheath and brachial plexus nerve block

As the axillary sheath encloses the

axillary vessels and the brachial
plexus, through the cervicoaxillary
canal

The brachial plexus nerve block is
obtained by injection of the
anesthetic solution into the sheath.

Position of the sheath is verified;

and confirmed by feeling the
pulsation of the 3" part of the
axillary artery.



Venipuncture and blood transfusion

* The superficial veins are important for

venipuncture, transfusion, and cardiac
catheterization.

* When a patient is in a state of shock the
superficial veins are not always visible.

* |n extreme hypovolemic shock excessive
venous tone may inhibit venous blood flow
and so delay introduction of intravenous
blood into the vascular system




Venipuncture and blood transfusion

* The cephalic vein lies fairly constantly immediately
posterior to the styloid process of the radius.

* In the cubital fossa the median cubital vein is
separated from the brachial artery by the bicipital
aponeurosis, which protects the artery from
mistaken introduction of irritating drugs.



Anatomy of
Basilic and Cephalic vein catheterization

The basilic vein is the vein of
choice for central venous
catheterization

From the cubital fossa until
reaching the axillary vein it
increases in diameter and lies in
direct line with the axillary vein

Abduction of the arm will
overcome the troublesome
caused by the valves in the
axillary vein, and permits the
catheter to move past the
obstruction.
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Anatomy of

Basilic and Cephalic vein catheterization

. . ‘ \
The cephalic vein dose not , \
increase in size as it 3 ?

ascends in the arm, and
frequently divides into
small branches

At it's termination it joins
the axillary vein at right
angle ,so it is difficult to
maneuver the catheter
around this angle.
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dSubclavian vein

|t lies iImmediately posterior
to the medial third of the
clavicle.

=t is more medially placed
on the left than the right side

*The needle is inserted just
below the lower border of
the clavicle

»at junction of medial third
and outer two thirds.

=|t is pointed upward and
posteriorly towards the
middle of the suprasternal
notch.

Catheterization

1 :
!l Sternal notch

Subclavian




Femoral Vein
Catheterization
Position; Supine
Femoral vein determination ;

* Femoral arterial pulse just
below inguinal ligament

Needle placement
Medial to femoral artery

Needle held at 45 degree
angle

2 cm below inguinal
ligament

toward umbilicus.




Compartment syndrome of the forearm

The forearm is enclosed in a sheath of
deep fascia that is attached to the
periosteum of the posterior border of
ulna

This sheath with the intermuscular
septum and interosseous membrane
divide the forearm into several
compartments each has its own muscle,
nerve and blood supply

there is very little room within each
compartment, any edema can cause
secondary vascular compression of the
blood vessels; the veins first affected and
later the arteries

Neurovascular
structures at the axilla

Long head
of biceps

ANTERIOR



Compartment syndrome of the forearm

Early signs include

Absence of capillary refill in the nail
bed

Altered skin sensation.

Pain disproportionate to the injury,
pain on passive stretch of muscles
( muscle ischemia)

Tenderness (late sign) is caused by
edema.

Deep fascia must incised surgically to
decompress the affected
compartment.

A delay up to 4 h can cause
irreversible damage to the muscles

il

1777
<= i
; - A
\




Volkmann’s ischemic contracture

A contracture of muscles of the
forearm follows fracture distal
end humerus or both bones ;
radius and ulna.

A localized segment of the
brachial artery goes into spasm.

Reduction of the blood flow to
flexor and extensor muscles that
undergo ischemic necrosis.

The muscles are replaced by
fibrous tissue, which contracts
producing the deformity



Volkmann’s ischemic contracture

Both extensor and flexor, are
affected

the wrist joint is flexed and
metacarpophalangeal joints
are extended and the
interphalangeal joints are
flexed




Arterial injury

* Arteries of the upper limbs damaged by
penetrating wounds may require ligation.

* Adequate collateral circulation around
shoulder, elbow and wrist prevent subsequent
tissue necrosis or gangrene providing that the
patient's general circulation is satisfactory.

* |t may tack days or weeks to open sufficiently
to provide the distal part of the limb with the
same volume of blood.



Palpation and compression of arteries

* Arteries of the upper limb can be palpated or
compressed in an emergency.

* Subclavian artery ;can be traced in the root of
posterior triangle of the neck as it crosses the
15t rib to become the axillary artery .

* Axillary artery (3" part); can be felt in the
axilla as it lies anterior to teres major muscle .



Palpation and compression of arteries

* Brachial artery; can be palpated in the arm as it
lies on brachalis and is overlapped from the
lateral side by the biceps brachii.

e Radial artery; it lies superficial anterior to distal
end of radius between tendons of brachioradialis
and flexor carbi radialis (radial pulse) or as it
crosses the anatomical snuffbox.

* Ulnar artery; can be palpated as it crosses
anterior to the flexor retinaculum lateral to
pisiform bone.



Allen test

It is used to determine the patency of radial and ulnar
arteries

The hands are resting on a lap

To examine the ulner artery

Ask the patient to tightly clench the fists
Compress the radial arteries

Ask the patient to open the hands;

the skin of the palm is at first white then the palms are
promptly turn pink.

This establishes that the ulner arteries are patent.
Do the same with ulner arteries



ARTERIAL INNERVATION AND RAYNAUD'S
DISEASE

* Sympathetic innervation of the upper limb
arteries is carried on by; preganglionic fibers
from cell bodies from 2" to 8™ thoracic
segments.

 They ascend in the sympathetic trunk to
synapse in middle and inferior cervical and 15t
thoracic.

* Postganglionic fibers are distributed along
branches of the brachial plexus.



ARTERIAL INNERVATION AND RAYNAUD’S DISEASE

Raynaud’s disease is
a vasospastic
diseases involves
digital arteries.

It may require
cervicodorsal
perganglionic
sympathectomy to
prevent necrosis of
the fingers

FIGURE 1
Vascular changes that occur during acute Raynaud’s disease




Anastmosis between a
small branch from
obturator artery (run
through the ligament of the
head) and medial femoral
circumflex artery (pierce
the capsule and ascend the
neck deep to the synovial
membrane)

Blood supply of the
femoral head
and
avascular necrosis




A vascular necrosis of the
femoral head can occur after
fracture of the neck of the femur

in adult fracture neck of the
femur results in interfering with
and interrupting the blood
supply from the root of the
femoral neck to the head

Blood supply along the ligament
of the head my be insufficient to
sustain viability of the head and
necrosis gradually takes place.

Blood supply of the
femoral head
and
avascular necrosis




Venous pump of the Lower Limb

The venae comitantes are subjected to intermittent
pressure at rest and during exercise, and pulsation of
the adjacent arteries;

helps the movement of blood up the limbs.
The superficial vein do not subjected to this presser

Valves in the perforating veins prevent escape of blood
from the high presser deep system to the low presser
superficial system.

With relaxation of the muscles within the
compartment the venous blood is sucked from the
superficial to the deep veins.



Has a large diameter than
normal , elongated and
tortuous.

It is responsible for
discomfort and pain.

Many causes include
hereditary weakness of the
veins wall and
incompetent valves,
elevated intra abdominal
pressure, multiple
pregnancies, and tumors

Varicose veins




Varicose veins

* Thrompophlepits of the deep veins so the
superficial veins become the main venous
pathway for the lower limbs

* High presser venous blood escape from
deep veins into the superficial veins due to

incompetent perforators producing the
varicosity.



Great saphenous vein
cut down

Exposure of the great saphenous
vein for cut down at the ankle;

Skin in front of the medial
malleolus is blocked by local
anesthesia

Transverse incision across the
long axis of the vein just anterior
and superior to the medial
malleolus.

Although it my be not visible it is
constant




Great saphenous vein

cut down
At the groin; The area of geatersaphenous veln ol
thigh skin below and Y ¢ - el
lateral to scrotum or labia b w—
. . f "x,__/—_‘/ g
majus is blocked by local /1 |

anesthetic.

Transverse incision 1.5 in
4 cm below (2 finger
breadth) and lateral to
the pubic tubercle

just medial to the l
femoral pulse if it is felt
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Great saphenous vein

 The coronary disease(grafting)

* Bypass is done by inserting a graft of a portion
of the Great saphenous vein



Anterior compartment syndrome

Produced by
intracompartmintal tissue
injury follow bone fracture
Early diagnosis is critical
Leg pain is exaggerated by
dorsiflexion of the foot

Stretching of the muscles
by passive planter flexion

Dorsalis peddis arterial
pulse disappears



Anterior compartment syndrome

Anterior compartment

muscle are paralyzed

Loss of sensation of the

area supplied by the
deep peroneal nerve.

Treatment;

Fasciotomy through
longitudinal incision to
decompress the area and
prevent necrosis of -
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Long distance air travel

* Sit immobile for hours on long distance travel
are prone to deep venous thrombosis.

My be a symptomatic or manifested by mild
pain or tightness or tenderness in the calf
muscles.

* |tis prevented by stretching of the legs every
hour to improve the venous circulation



Arterial palpation of the lower limbs

e Should know the precise position of the main
arteries of the lower limbs.

* To arrest a severe hemorrhage.

* Palpate different parts of the arterial tree in
arterial occlusive disease.



Arterial palpation of the lower limbs

* Femoral artery; enters the thigh behind the
inguinal ligament at a point mid way between
the anterior superior iliac spine and the
symphysis pubis, it is easily palpated or
compressed against the pectineus muscle and
the superior pubic ramus.

* Popliteal artery; can be felt in depth of the
popliteal fossa with relaxed deep fascia during
passive flexion of the knee.




Arterial palpation of the lower limbs

* Dorsalis pedis artery; midway between
medial and lateral mallioli in front of the ankle
joint firs interossias space between tendons

of extensor hallucis longus and extensor
digitorum longus.

* Posterior tibial artery; behind medial
malliolus, beneath flexor retinaculum
between tendons of flexor digitorum longus

flexor hallucis longus, midway between medial
malliolus and the heel




Collateral circulation

Prevent necrosis or gangrene that may follow the
arterial obstruction (Sudden occlusion).

Gradual occlusion as in atherosclerosis is less
likely to be followed by necrosis

For the femoral artery cruciate and trochantric
anastomosis

In the addauctor canal the perforating branches
of prufunda femoris , articular and muscular
branches of femoral and popliteal arteries



Arterial occlusive disease of the leg

More common in men;
manifested by:

Ischemia of muscles produces
cramp like pain with exercise,
the supply to the calf muscles is
inadequate , the patient is forced
to stop walking after a limited
distance

With rest the oxygen depletion is
corrected and pain disappears
this condition is known as
intermittent claudication




Sympathetic innervation of the
arteries

It develops from the lower thoracic and upper two or three
lumber segments of the spinal cord

The preganglionic fibers pass to the lower thoracic and upper
lumber ganglia via the white remi communicants.

Fibers synapse in the lumber and sacral ganglia

Postganglionic fibers reach blood vessel via lumber and sacral
plexus.

Femoral artery receives its sympathetic supply from femoral
and obturator nerves

The more distal arteries receives it sympathetic supply from
common peronial and tibial nerves



Lumber sympathectomy and occlusive
arterial disease

* |tis a form of treatment for occlusive arterial
diseases of the lower limbs to improve the
blood flow through the collateral circulation

* Preganglionc sympathectomy is performed by
removing the upper three lumber ganglia and
the intervening parts of the sympathetic trunk
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