Lecture 4

MAJOR VEINS
OF THE BODY

()BJECTIVES

> Define the word ‘veins’ and understand the general
principles of the venous system.

> Describe the superior & inferior vena cava and list their tributaries.
> List the major veins and their tributaries in the boduy.

> Describe the Portal Vein.

> Describe the Portocaval Anastomosis.
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Veins

:“ Definition -------------------------------- . There are two types of veins:

Veins are blood vessels that bring blood
back to the heart.
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All veins carry deoxygenated blood,
with the exception of the pulmonary
:  veins (which carry oxygenated blood
: from the lungs to the heart) and umbilical :
' vein ( ).

-----------------------------------------------------------

1- Veins of the systemic circulation:

They are veins draining into the right atrium of the heart,
and are arranged into three groups:

1. Veins draining the heart.

2. Veins draining the upper limbs, head & neck,and thorax,
which end into the SVC.

3. Veins draining the lower limbs, abdomen and pelvis,
which end into the IVC.

Ex; Superior and Inferior vena cava with their tributaries.

Veins General Principals
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Superficial veins:

Close to the surface of the body
with NO corresponding arteries. :

* *
--------------------------------------------------------------------------------

--------------------------------------------------------------------------------

Deep veins:
Found deeper in the body with
corresponding arteries.

*
-------------------------------------------------------------------------------

Trachea

Right
brachiocephal_ic '
vein Left brachiocephal
vein

Superior vena
cava

Arch of aorta

Right atrium

4 Veins have thinner walls, wider lumen and less muscular tissue than arteries.

4 Veins have valves that prevent backflow of blood.

<4 Veins carry blood under low or negative pressure.



Superior Vena Cava

4 Itis formed by the union of the right and
left brachiocephalic veins, behind the lower
border of the Ist right costal cartilage.

Right External
Jugular Vein

Right Internal Jugular Vein Left External

Jugular Vein

Left Internal Jugular Vein

Right Subclavian Vein Left Subclavian Vein

<4 Drains venous blood from:
e Head & neck.
e Thoracic wall.

atrium . W—I! ;; t "1_- - ." 0s
vein ‘ ) . ""-I K . A
e Upper limbs —‘ ‘

Right Innominate Left Innominate (Brachiocephalic) Vein

(Brachiocephalic) Vein

Superior Vena Cava

4 It passes downward and enter the right atrium, at the level of the right 3rd costal cartilage
4 Receives azygos vein on its posterior aspect just before it enters the heart, at the level of right 2nd costal
cartilage (T4). (the only tributary + minor veins of mediastinal, esophageal & pericardial.)

4 Brachiocephalic veins are formed by the union of internal jugular and subclavian veins.
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[t connects inferior vena cava with superior vena cava
and can provide an alternative path for blood to the right
atrium when either of the venae cavae is blocked.

N.B.: Azygos = single/unpaired
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Veins of Head & NecR

[ !

Deep veins Superficial veins
A

internal jugular vein : : subclavian vein
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Superficial
temporal vein
| Maxillary vein
i S
III GCS U

etromandibular
\‘ )\\V/}; s

Posterior division of
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Posterior
Ruricular vein

retromandibular

b, . ) vein
osterior external \ > -
jugular vein acial vein
|

Internal jugular
vein

Ex | jugul
S Oblique jugular vein

Vein
Anterior jugular vein
Transverse Jug
cervical vein —

Suprascapular
vein
Subclavian vein

Jugular venous arch




Anterior Jugular Veins

It begins in the upper part of the neck (below
the chin), by the union of the submental veins.

It descends close to the midline of the neck,medial to
the sternomastoid muscle.

External

Internal jugular vein

jugular vein
Sternocleidomastoid

At the lower part of the neck, it passes laterally deep to ™"

. . e jugular vein
the sternomastoid to end into “or drain into” the
external jugular vein.

Just above the sternum, the two anterior jugular veins Jugular arch
communicate by a transverse vein to form the jugular arch.

It drains the superficial structure in the anterior aspect of

the neck.

External Jugular Veins

—* tributary of the subclavian vein. "ends in the

——— head and neck":

It is formed by the union of posterior division of
retromandibular vein and the posterior auricular vein,
behind the angle of mandible.

Retromandibular vein
Occipital vein A

It descends superficial to the sternomastoid muscle.

Posterior Facial
auricular vein vein
FE ‘ugular vein A VSN
It passes down the neck and it is the only Jug PIFY N Internal

Posterior external jugular vein

jugular vein
subclavian vein.

It drains blood from the “superficial structures of the
tﬁachmeanato_Tx:

#1 Applied Human Analomy Site on he Web

> Qutside of the skull.
> Deep parts of the face.



Internal Jugular Veins

4+ It is the largest vein in the neck.
4 It drains blood from the brain,face, head & neck.

It descends in the neck . . .
Joins the subclavian vein to

It is the continuation of the along with the internal and . .
, S : : form the brachiocephalic
sigmoid sinus through the —— common carotid arteries and —— , ,
, oy vein, behind the
jugular foramen. vagus nerve, within the

carotid sheath. sternoclavicular joint.

Right sigmoid sinus Left sigmoid sinus

It hGS 7 trIbUtGrleS: e | . Internal carotid
€~ Jugular foramen
> Superior& middle thyroid o iy
> Lingual _K Coilied Smnuialen S
iiaiia and internal
> FGCiGI Lveignsl jugular vein S -
superior 7] oW g B
> Pharyngeal q':(& " 5 -
I [
> Occipital veins | | Widde dyrid vein Common carotic
ngf.n: ______ Thoracic duct a ﬂer}‘
° ° ° . lymphatic
> Dural venous sinuses (inferior petrosal sinus). ! Internal jugular
vein
Left Vagus nerve

Right
subclavian vein

Subclavian Veins

4+ It is the continuation of the axillary vein, at the

subclavian vein

Carotid Sheath

Internal
jugular vein

outer border of the first rib.

4+ It joins the internal jugular vein, behind the —
carotid artery

sternoclavicular joint, to form the
brachiocephalic vein.

4 It has only one tributary: External jugular vein. supafior

vena cava



Veins of Upper Limb

1
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Deep veins Superficial veins
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Venae commitants @ Axillary Cephalic Basilic
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Superficial Veins of the Upper Limb

1 Cephadlic vein IMPWNT!

<4 It arises from the lateral end of the dorsal venous arch of hand.
<4 It ascends ( ) on the lateral side of the forearm and arm ( ).
<4 It runs in the deltopectoral groove.

<4 It pierces the clavipectoral fascia to end into the axillary vein.

2 BdSI'IC veln Mnemonic:
To know where the Basilic vein located, remember BM.

<4 It arises from the medial end of the dorsal venous arch of hand.
4 It ascends ( ) on the medial side of the forearm and arm ( ).
4 In the middle of the arm, it pierces the deep fascia (

), joins the venae comitantes of the brachial artery and continues as the axillary
vein.

3 Median cubital vein

<4 It links the cephalic vein and basilic vein in the cubital fossa.

<4 Itis a frequent site for venipuncture.

Pictures in the next page

When the blue and pink text is
getting a way too much



Deep Veins of the Upper Limb

1 Venae comitantes

4 They are generally arranged in pairs, and are situated one on either side of the

corresponding artery (accompany all the large arteries).

2 Axillary vein

4 Venae comitantes of the radial artery join those of the ulnar
artery to form the venae comitantes of the brachial artery.

4 Venae comitantes of the brachial artery join the basilic vein
which continues as the axillary vein.

4 At the outer border of the first rib, the axillary vein continues as
the subclavian vein (it drains finally into the subclavian vein).
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Subclavian
| Internal .
Subclavian vein jugular AXIIIary
vein
Cephalic vein .
" Cephalic

Axillary vein
|llII
Subscapular

|

Teres
major

Brachial veins miumcle L ,’/. Py

| : . Basilic vein N /¥ Brachial

Basilic

Brachial artery

Median nerve

f Median cubital

. Cephalic
Radial veins —=—1 .
|' | ! I."II . — Ulnar veins R a dl al
n-- Interosseous veins
" 7 /A Median

7yt KEY
E/C/#M} . Deep veins
/f L

antebrachial /

Basilic

Ulnar

. Superficial veins




Inferior Vena Cava o

+

the abdomen, pelvis, & lower limbs).

4 Formed by the union of the right and left common iliac veins
at the level of the 5th lumbar vertebra (LS).

4 Ascends on the right side of abdominal aorta.

4 Enters the thorax through the inferior vena caval opening
diaphragm at the level of the 8th thoracic vertebra (T8).

(from

4 It ends by opening into the right atrium, at the level of the right 6th costal cartilage

Tributaries of Inferior Vena Cava:

l:‘:tpga‘triﬁigijz)t. = / Diaphragm at T8
1. Right & left common iliac veins. Suprarend g —— eriorphrenic . i
___— Suprarenal veins renal
y vein
. . . . Renal ; 1 |
3. Right & left lumbar veins (4 paired lumbar veins). g . |
. . . . onadal wit Inferior Left
4. Right gonadal vein (the left gonadal vein drains  conada wit ureteric branches vena el
. . ureteric banches .
into the left renal veins) 3 Right
\ferior 4 Lumbar gonadal _ Aorta
5. Right suprarenal vein (The left suprarenal vein st Formation L5 < s SR,
Ei‘raceupmﬂex Commoniiliac Common gonadal

drains into the left renal veins)

6. Right & left renal veins.

/. Right & left inferior phrenic veins.
8. Right & left hepatic veins.

External iliac

iliac
Internal iliac

Median sacral

L
*u,

Inguinal ligament Superior pubic branch

Cremasteric

iliac vein

External
iliac vein

vein

Internal
iliac vein

Tributaries of Common Iliac

External iliac vein

Internal iliac vein

Major veins inferior to the heart

inferior
vena cava

right suprarenal
vein

right rena
vein
right
gonadal
vein

Continuation of
femoral vein of the lower
limb

fEmoral = External :)

Drains the pelvis

right
common
iliac vein

right
external iliac
vein

hepatic veins

left
suprarenal
vein

left
renal
vein
left

gonadal
vein

right internal
iliac vein

Pelvis

right femoral‘\

vein

Lower limb




Veins of the Lower Limb

Inferior vena cava

Common iliac vein

Internal liac vein

External iliac vein

o Superficial Ueins ................ : Inguinal ligament

Inferior and superior
lying in the subcutaneous tissue P
- Great (long) saphenous vein

2- Small (short) saphenous vein

Obturator vein

Femoral vein

* >
----------------------------------------------------------

Deep veins ... ‘

: I- Venae comitantes :
. of the anterior, posterior tibial arteries.

2- Popliteal vein.

Popliteal vein

3- Femoral vein
Anterior and posterior

tibial veins

* *
----------------------------------------------------------

Small
saphenous
vein

= Superficii
Great vains

saphenous
vein




Great Saphenous Vein wuun

4 Itis the longest vein in the body. Boys' Dr: frequently asked in the exam

4 It is connected to the small saphenous vein by one or two branches that pass behind the knee
and it is connected to the deep veins by numerous perforating veins. , The perforating veins

have valves which allow blood flow from superficial to deep veins.
emoral vein

From the medial end of the dorsal venous arch of the Saphenous

Beginnin opening
g g foot.
It ascends (accompanied with saphenous nerve) in the
superficial fascia :
1. passes upward In front of medial malleolus of tibia. re"p‘:g:,a,',dy,e
2. On medial surface of tibia / over the medial side of the leg.
3. On medial side of knee joint / Ascends obliquely upwards,
passing behind the knee then curves forward around the
medial side of the thigh.
In front of thigh, Hooks through the lower part of/ Vg
. . asses through the saphenous opening in the dee malleolus
Termination : J > =T, i

fascio (1.5 inches below & lateral to pubic tubercle) to
end in the femoral vein.

dorsal venous
& arch of the foot

first digit

Clinical Applications of the
Great Saphenous Vein

Ny
v
.

- The great saphenous vein is used in saphenous venous cutdown (emergency procedure in
which the vein is exposed surgically and then a cannula or needle is inserted into the vein under
direct vision), and in intravenous injection of fluids due to other venous collapse. When using

- great saphenous vein, we should take care of the saphenous nerve.

: Itis also used in venous grafting and coronary bypass surgery (bypass the blocked portion of
the coronary artery with a piece of a healthy blood vessel from elsewhere in the body to restore
- blood flow into the heart).

U (Sr2e (exidyg vein saphenous great Jl Hguady (Sww dg9aume 4l Jio artery coronary 8 dlSuine 449 <ils Jb 9
E coronary artery Jls aall

Venous CUtAOWRN  cccciiiiiiiiiiiiiiiii i eesisss e s snsnnnnnnnan, . oo

Medial malleolus
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Coronary Bypass




Small Saphenous Vein

Beginning from the lateral end of the dorsal venous arch of the foot
Tibial
Runs along the lateral border of the foot : R—
ascend below then behind the lateral malleolus, to the SIEIERE.
osterolateral aspect of the le S e
C ourse P . p g great saphenous vein
(accompanied with the sural nerve) to reach the popliteal
fossa. ...
. . Pierce the deep fascia of the popliteal fossa to
Termination

end in the popliteal vein

Veins from the back of the leg & from the
foot + communicating vein /
(great) saphenous vein

Tributaries with long

Achilles
tendon

Deep Veins of the Lower Limb

The venae comitantes of the anterior tibial artery join
the venae comitantes of the posterior tibial artery to
form the popliteal vein.

the popliteal vein
that passes through the adductor hiatus and
continues as the femoral vein.

The femoral vein ascends behind the inguinal ligament
and continues as the external iliac vein.

2
3
4

Common lliac Vein

Internal lliac Vein

External lliac Vein

Common Femoral Vein -

Femoral Vein \

Popliteal Vein

Tibio-peroneal Trunk

Posterior Tibial Veins

Inguinal ligament =. o

Common
peroneal nerve

- Peroneal

Lateral sural
cutaneous nerve

' Accompanied with
Sural nerve

— Profunda Femoral Vein

Anterior Tibial Veins

Peroneal Veins

External iliac vein

Common femoral vein

Adductor canal <.

n e

(Superficial) femoral veil

Knee crease ===effofhccncacpenns

Popliteal vein

Anterior tibial vein

Posterior tibial vein

communicating nerve



Mechanism of venous
return from lower limb

Deep veins receive blood
- from superficial veins through:

: perforating veins. -
: Much of the saphenous blood & = toward the heart by the

The blood is pumped

upward in the deep veins - This action of calf pumpis : : Perforating veins possess :

: assisted by the tight sleeve: valves that prevent the
of deep fascia surrounding backflow of the blood intoi

= passes from superficialtothe = * contraction of the calf : o .
: these muscles : ¢ the superficial veins.

deep veins throughthe &+ myscles (calf pump).
perforating veins -

.
-----------------------------------------------------------------------------------------

Bone
Skin

I pall 295y muscles calf LoL4s]

veins superficial (I a3l £9>)

Perforating
e

Muscie belly

Superhcial
vesn

Fascia

Deep wein

Definition: Dilated, tortuous and palpable superficial
veins Of the lower limb. What's the cause of varicose veins?

J

{

The main cause of varicose veins is incompetence of the

|

I

I

Ir ________

I valves in the perforating veins.

I

I

I_ ________ If valves become weakened or damaged, the direction of

I blood flow is reversed and the veins become varicosed.

I

|

L Superficial veins become enlarged, twisted and engorged

I with blood and most common in posterior medial parts of | ‘H%

i lower limbs particularly in old people.
Normal vein

—Blood flow

. Closed
valve

Varicose vein

. Open
valve




Portal System

... Definition
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*

A vascular arrangement in which blood collected from one set of capillaries of one organ is
transported to another set of capillaries of another organ by a connecting vein or veins.
A series of veins or venules that directly connect two capillary beds (of arteriole & venule).
................................................................... P77
It includes :
Hepatic portal system Hypophyseal portal system
Superior hypophyseal anewL G Infundibulum
! Pﬁm?rglmtfs of the -’
“ypophyseal portal veins m syswmhypophy
Anterior pituitary '_Hypo physeal veins
“dypophyseal vein
3econdary plexus of the
wpothalamo-hypophyseal ? g
ortal system Posterior pituitary
Anterior hypophyseal vein
e
e o
Hepatic Portal Vein & &
Helful Vido Slides
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: : : :
! Hepatic artery which ! | Hepatic portal vein I
. I . . I . . I
i delivers oxygenated blood ! The liver receives a blood | delivering deoxygenated |
i | I |
i from the general | supply from two sources: | bloc?d fro.m the |
I circulation. I I gastrointestinal tract !
l U . . I
: i ! containing nutrients. |
‘\~ ________________________ R4 | I
t ‘\_ _______________________ _/’
J
Arterial Venous
blood —— blood Gb oe é_w,s;o e lgou 2l

Stomach and intestine Liver
Nutrients and Liver cells (hepatocytes)
toxins absorbed Ny

o 3Nutrients

and toxins
leave

Hepatic
portal vein

Second capillary bed
(liver sinusoids) Hepatic

First capillary bed
L ] vein T

Hepatic portal system

lgug (Llgydg artery hepatic
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" Inferior caval vein



https://youtu.be/mMKdUgNdhBs?si=mByb5_OLfAtOJ_vz

Hepatic Portal Vein

The hepatic portal vein is not a_true vein because it does not drain into the heart.

It is formed by the union of superior mesenteric and splenic veins, behind the neck of pancreas.

Immediately before reaching the liver, the portal vein ends by dividing into right & left terminal

branches that enter the liver.

its
tributaries
are:

Cystic vein:

Paraumbilical veins: Draining
superficial veins around the
umbilicus Drain veins from skin of .
anterior abdominal wall to the
hepatic portal vein.

. Left & right gastric veins:
Draining the stomach.

Paraumbilical
Right gastric

> Draining the gallbladder, from the

gall bladder joins its right branch

PortoCaval (PORTO-SYSTEMIC)

Anastomosis

o It is a specific type of
anastomosis that occurs
between the veins of portal

circulation and those of

systemic circulation ([\V/C)
The anastomotic channels become

dilated (varicosed) in case of
portal hypertension.

The importance of
portocaval anastomosis is to
provide alternative routes
of circulation when there is
a blockage in the liver or

portal vein.
vein portal ;8 slauwil g49 )Lo o) Ol A=l o daud0
U BRI LR FLISTAY

Portal vein

veins

Inferior vena cava

Portal circulation
blocked

(Portal) Paraumbilical

(Caval) Abdominal wall
superficial veins

Inferior

Step 4: Hepatic veins
vena cava

—, deliver blood to the

Capillary circulatory system. |

bed in
Iver f
Step 3: The liver

_ monitors blood
contents,

Hepatic
veins

Liver

Step 2: Digested
| food molecules then
—— travel through
hepatic portal veins
to the liver.

Stomach

Large
intestine

B Step 1: Products of
. digestion are

"] absorbed into the

capillaries within the

villi of the small
intestine.

Capillary
bed in
intestine

Small
intestine

E Even though this is useful, bypassing

the liver may be dangerous, since it is the main
organ in charge for detoxification and breaking
down of substances found in the gastrointestinal

tract, such as medications.
388y 71y ezl ol 4>b o 8udas giS) 3400
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Superior vena cava

Azygos vein (Cawval)

Esophageal vein
Esophageal varices @

Left gastric vein (Portal)

Splenic vein
Superior mesenteric
vein

Inferior mesenteric
vein

Superior rectal (Portal
vein

Inferior rectal (Cawval)
vein

- ——== Internal hemorrhoids
(painless)



Sites of PortoCaval
Anastomosis &

Sites of PortoCaval Anastomosis:

[nferior venacava

— Gastri veins

epigastric vein

4 Lower part (end) of esophagus: (Esophageal tributaries of left gastric

Paraumbilical veing ——H&

vein with esophageal tributaries of azygos vein.) /

Hepatic portal vein

+ upper part of anal canal:(Superior rectal vein
with middle and inferior rectal veins) /

Superior mesenteric vein

.. o
| ’
“— Inferior mesenteric vein
- " r l y,
Ak \?

4 Paraumbilical region: (Paraumbilical veins with superficial veins of the

. . - . . . External iliac vein
anterior abdominal wall (superficial epigastric vein) ) / e T
Colonic veins Internal iliac vein esophageal veins
4 Retroperitoneal region :(Veins of the colon with veins of | 2 Mnastonesiso
. . ~ Inferior Superior rectal vein paraumbilical veins
the posterior abdominal wall), el I 3) Arastonoss o

colonic veins

7 "a_‘i Middle rectalveins (4 Anastomosis o

Bare area (posterior surface) of liver: Left branch of portal vein with
* (p t ) p ' -’E\—Infr:riarrecfai VEINS rectal veins

inferior phrenic veins.

Effect of Portal Hypertension Soys
on PortoCaval Anastomosis

In cases of portal hypertension (e.g. liver cirrhosis), the pressure increases in sites of
portocaval anastomosis and veins become congested and dilated. Obstructed portal blood
flow may lead into:

Hemorrhoids:
: Swollen and enlarged veins
: Caput medusae: inside the anal canal :
: Swollen veins around the; (internal) and outside and
. abdomen. : i around the anus (external).
: i They are painful (external)
and may bleed (internal).

Esophageal varices:
Enlarged veins around the
lower end of esophagus
which might rupture and

: cause hematemesis (vomiting
of blood).

Esophageal
varices



https://youtu.be/2-l1H_VIO6E?si=-Hpu4cTG7KRyHw4V

MCQs

which vein connects inferior vena cava with superior vena cava ?

C- Anterior Jugular

Veins D- Azygos Vein

A- Internal jugular vein B- Subclavian

the inferior vena cava is formed behind .... and at the level of .... ?

N

A- Right common iliac B- Left common iliac C-Left common iliac D- Right common iliac
artery , level of L3 artery , level of L3 artery, level of L5 artery , level of L5

the great saphenous vein it is accompanied with .... and .......... malleolus ?

D- saphenous nerve ,

A- sural nerve, in front B- sural nerve , behind C- saphenous nerve, in ,
) ] behind of lateral
of lateral malleolus of medial malleolus front of medial malleolus
malleolus
which vein is used in venous cutdown ?
A- great saphenous . i C )
J P B- small saphenous vein C- femoral vein D- anterior tibial vein

vein

Hepatic portal vein is formed by union of ...... behind the neck of pancreas ?

A- superior mesenteric B- superior mesenteric C- left gastric and B-Inferior mesenteric
and right renal veins and splenic veins splenic veins and splenic veins

--------------------------------------------------------



Finally done...

\

. . . I

Internal Jugular Veins It descends in the neck along with the ....... !

() () ° I
arteries and ...... nerve within ...... ? !

|

I

|

internal and common carotid arteries , vagus nerve, within the carotid sheath. :

|

________________________________________________________________________ I’
P e e e e e e e e e e e e e o o o o o o o o o o o o o \I
Enumerate the tributaries of Internal Jugular Vein? i

I

I

I

I

I

1- Superior & middle thyroid 2- Lingual 3- Facial 4- Pharyngeal 5- Occipital veins 6- Dural venous :

sinuses (inferior petrosal sinus) :

]

P e e e e e e e e e e e e = ———— s\l
Enumerate the tributaries of of Inferior Vena Cava ? : i

I

I

I

I

I

I

slide 8 :
________________________________________________________________________ J

‘-------_’

More questions? Click here!


https://drive.google.com/file/d/142YYiBftfKmRnBuYPhxx481Un6qL0jC6/view?usp=drivesdk
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