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Embryogenesis of Veins of the lower Extremities:-

In the 4th week of development, swellincs of 

the lateral embryonic body wall indicate the limb buds. 

They are richly vascularised, the arteries beint; pred­

ominently axial (sciatic) and the veins marginal. The 

anterior marginal veins are termed preaxial and the 

posterior ones postaxial. They empty independently in 

the posterior cardinal vein. 

In the adult the preaxial (Tibial portion) of the nmrg­

inal vein disappears, while the postaxial (FJbtlJar 

portion) persists distally as the lesser saphenous vein 

and the tibial vein, ancl is represented proxintf111y by 

the inferior gluteal vein. T'he greo.ter snj•ilenr.tw v•,in 

develops secondarily from the posterior cnrdinuL vr·"in. 

In the development of the limb, the proxirnnl n~:~~ll<'rJL 

elongates later than does the cli.ntal ee:,tnent ::o 1,iwl 

the lesser saphenous vein enc',s proximntei,'.' rd, 1;;,,, "'~''· 

The upper segment and the but locks are Clrni nc>< L'tr'"w'l' 

the greater saphenous vein ( };vnns, 1912). ( !Jicr' 

skandalakis, Gray and Rowe l98J) 

Surgical Anatomy of the Veins of the lower limb:-

The Anatomy of the arterial system :'fl re:Ativ•l;r 

constant that of the venous system is subject to 

individual variation. ( Dodd & cockett, 1976). 
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'1.1lle veinn of the extremity will. be considered 

ll1ld(~r tl1c~ t'nll.owln~: headings :-

l. '1' he structure of the vein wall 

;: • '!'he Perlp!wral veins • 

(A) 'rhe sLlperficial veins 

(B) ~'he Deep vej_ns (jnter & 

tramuscular ) 

in 

(c) '1' he valves of these veins. 

(D) The perforating Veins. 

~Structure of the Vein wall: 

Tl1e walls of the veins, like those of the 

erteries, are composed of three coats, the external or 

adve:1ti tia, the m.iddle or media and the internal or 

inti~a. The external coat consists mainlyof collagen 

fibn;"· In the large veins it contains bundles of 

longitudinal, smooth muscle. The adventitia contains 

tiny bloDd vessels ( Vasa Vasorium) and sympathetic 

nerve fibrils. The middle muscular coat varies consid­

erab~y between veins of different calibre. In Venules 

(11.2- lmm dia'1eter), it is thin and composed mainly of 

smo-Jt h muscle. In t :w small and medi urn sized veins 

(l-9mm diameter), it consists of connective tissue with 

circular smooth muscle fibres. Muscle fibres are well 

ceve Loped ln the main superficial veins of the leg, the 
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I''"· >•.ill Ell>ori. supll"notHJ, \Vhich have considerable 

'·'"'''·"' .:Li I e power. 'l'lle m•,clia is less 1:1ell developed in 

L lte l r·., but aries of these veins, which are consequently 

•nr,n· 1 'all! e to dilate and become tortuous and varicose 

Jn rec:ponc;e to sustnjned high intravascular pressure. 

T .. ll the: Lc•.rge veins, which include the upper femo-

ral end the iliac veins, the smooth muscle is much 

redt1ced and in the jnferJor vena cava is entirely 

lackinr;. 

The intima consists of endothelial cells which, in 

the medium sized and large veins, is supported on a 

subendothelial layer of connective tissue. An internal 

elastic lemina is present in the subendothelial layer 

of larcer veins. Veins Possess valves which direct blood 

flow towards the heart. Most valves have two leaflets 

consisting of folds of the intima reinforced centrally 

with connective tissue; the free edge of the leaflets 

lie in the direction of blood flow. 

The Superficial Venous System:-

Tl1e superficial veins lie in the subcutaneous fat 

where ti1ey are observable in J strata. First, the thin-

wal'~cl subcuticular venules, which form a considerable 

p 1 •,zur: qncler the skin. In varicosis, venules in the 
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skin became visible. These venules join to make a 

network of larger su_bcutaneou_s veins of moderate size, 

and are the veins which form most of the prominent 

su_perficial varices following incompetence of the long 

and short saphenous veins which lie on the d~ep fascia • 

.::D:::r:..::a::.:i"'n"'a"''"'"-=e~_from the Toes and Foot :-

Each toe has 4 digital veins, 2 dorsal and 2 

planter. The dorsal digital veins join in the toe 

c:Left to t'orm the dorsal metatarsal veins whic,h unite 

to form a dorsal venou_s arch. The dorsal arch is linked 

wi tll rn<:cl:lal and lateral marginal v'eins which run along 

the .inner Lind outer borders of the foot. Ultimately 

the 111ec!i nl ptU't of the dorsal venou_s arch is continued 

U!•WL:rdu as the long saphenou_s vein. The lateral marginal 

v, iu '""nlltLwicates with the short saphenous vein by way 

oJ' UJ•e Vinous plexm1 behind Eilld below the medial malle-

CllU.::;J 

l'lte p1untar di~c:i tal veins from the 4 deep metatar­

sal veins unl.to to form the deep plantar venous arch. 

'l'he dorsa1 and plantar digital and metatarsal veins 

com·nLmi cates with each other freely at the roots of the 

toes between the metatarsal bones. The plantar digital 

veins also comr·,unicate with the adjacent superficial 

vessels in the sole of the foot to form a plantar 
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subcuto n<O>ous venous arch 'Nhich has numerous connections 

ext ending bac k'.'.'ard s to the veins of the heel, and by 

twigs to the la'ceral and medial marginal veins. 

'J'h"e numerous perloratine; veins of the foot are 

valved jn such a way that most venous drainage from 

the dorsum passes to the long and short saphenous veins 

at the ankle and from the plantar surface to the 

post erj or tibial veins ( Fegan and Pegum 1968) • 

s:he Heel 

Beneath the skin of the heel there is a considerable 

vrcnnu:J p' exus, v;hich communicates by many small channels 

with the de"p and supr:rfici.al veins of the sole, and 

wit:t t!'<" <loFBul and plantar cutaneous veins. 

:t \. '" tla; lcngest vdn in the body, It is formed 

lJ/ 1.11, :111! n!l n f v<;ins 1'rotn th8 inner part of the foot 

'''"l Ll~< <dulihl w1rginul ve.in and runs upward for l-1,25 

'11<:!'" '" ft·cu1t ,Jf' tlw rnecl:i.al. malleolus. It ascends 

t: i1.· '-'" 1,,, 1W1ted \ Ltl part of ti1E1 lee; and thigh to end in 

Lit<, ,. C>'l!'<ll>ll t' l'lllot<.l vein by go.1 ng through the foramen 

o'utl ''. : Ls lust centi metreu lie within a prolongation 

r,f thE, [rmorbl sheath. At the enkle its position is 

f~jrly ccnstE·nt, lyin£ in the groove between the 
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'_C he: i nt t-~x· 111: t 1 ::-~c~rd1c no us vein v;i t h i_t s 
l. rj h ll l. r1 r i_ (..0 s . 

. c,J .v = mqwrficinl c:Lrcumflex iliac vein. 

:q ,r:.T. V = .s!lperf':i c:Lal external pudic vein • 

• 1·,·1 .. V. ~ .r.'o.:~tero-rnedjnl vein • 
.. S~V. - :.ong saphenous vein . 

• F. V. = :t'oritPrior arch vein • 

• V.L. = Ante:rior vein of leg. 

;\.~,.V, = Jintero-lnternl vein of thigh. 
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rneci nl mulleolus and the tendon of tibialis anterior. 

backwards over the subcutaneous 

"'''d' '' utn·fac" of the lower one -fourth of the tibia and 

"Lo<t;: Lhe utred:i al border of this to the medial condyle 

or' "''" fc,mttl' ,,nd over the posteromedial aspect of the 

I,~~· •;1-1 L'--Ild 1 tttr> tht:• fnrt•men oveJ.e to join the conunon 

f"'''"'·ul. vc·in.Jt's occ:aAionally duplicated from the 

.!' '.::.....Ji :l.':!_II'.!:'.!J;_oL.J he _ _s_illlj~no:f..~J.Q.Fal junction: 

f, JE·liah1e :Htrfsce mcn·king is l-1.25 inches (2.5-J.5cm) 

h<"I en. und J uteral to the pubic tubercle or it is one 

ern. below und 4 em lateral to the pubi.c tubercle and 

;~. 5 em bE, low t be in[;Uinal ligament ( Royle , 1981 ) • 

The relation of the long saphenous vein to the deep 

i'Ecsci u ; s of SttrgicFl i mprtance. In the lower two-thirds 

of t (,e leg and the upper two-thirds of the thigh the 

vein lies on ~:md is closely applied to the deep fascia. 

Js it crosses the knee joint it becomes more superficial 

anc} is often subcuticular. 

Structures accompanging the long saph. Vein 

l In the foot and leg:-

The sephenous nerve lies close beside the vein. 

The nerve approaches the vein below the knee after 

pr'i rcing the fibromuscular roof of the adductor canal 
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e.no ,c:o:ing between the sartorius and gracilis muse-

les. The nerve is closely applied to the vein in 

lowc,r two-thirds of the leg • 

2. At the Knee :-

The sqJhenous branch of the descending genicular 

ertery accompanies the long saphenous vein • 

Twigs of the medial femoral cutaneous nerve run in 

the vicinity of the vein, although they are not 

closely npplied to it. Throughout its length the 

long sc~phenous vein is accompanied by lymphatic 

trunks draining tr1e dorsum of the foot and the 

cnterior nnd medial aspects of the leg and thigh. 

~'her;e end in the superficial group of inguinal lymph 

nodes. 

· \ E· l o VI t 11 e ank 1 e 
~--·-------

:'h8 vc! tt is fed by the medial marginal vein. 

h".'J l',•v; tri hut uri en. There 1 s a constant connection 

'•< Lw<~,.,l :i L end the t'n·ee ankle perforating veins , 

ur;l: tbore mlly t.e one or two small tributaries from 

l;f,e Lcnt<:r:Lor uc['ect of the leg joining it :in its 

'ov,er third. ('ccesi onully there 1 s a small connection 
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with the venous arch jctning the internal ankle 

perforeting veins. There's a free anastomosis between 

a tributary or tributaries of the short saphenous vein 

u-1c the venous arch connecting the internal ankle 

perforating vein, by a vein running behind the tendo 

De hi lles. By this means the long and short saphenous 

syE:ten are con.Y!ected in the lower third of the leg. 

J. Around the l::Uee :-

It receives J large vesseles or groups of vesseles. 

rrhese are :-

VeinE~ drain an area of the calf posteriorly and 

"onnect vd th (end may occasionally replace), the 

,,!to:rt saphenous ''Y';tem behind the knee joint 

(:2) ~l'l.'2._[:ttJ:er·ior Vein_____Q!__ the leg: 

'l w i ttcin up dilli.',Otlltlly from the dorsum of the 

.I ant, c:nl:le mlll untc.rior surface of the leg to 

,I ,,in 1wlow the knee. Jt also linlcs occasionally 

1'., tlt ,, pc rfor&Ling vein at the middle of the 

''" teri or tibi el compartment of the leg 

( )) T!ll• poDte ciorarcll vein : 

r.t EJrises behind tho mallelus. It's large and 

constont and is formed by the union of the venous 

c.rcbes wh:i ch conEect the three ankle perforating 

v"ings. Above ttw Ltpper perforating vein it passes 
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11!• L iw uwci al surfnce of the leg to join the long 

.c:; I ltc:r<oLw vein at the i~nrwr aspect of the knee. 

Jt1at below this junction it connects with the calf 

group of veim; and therefor indirectly with the 

s:cort aDphenous system, and at the same level there's 

LWL!ell:r a perforating vein which joins it to the 

posterior tibial vein. 

4. In the thigh:-

Several small tributaries are received but the two 

la1'Cest are the posteromedial and , anterolateral 

veins which join it close to its termination. 

(l) The posteromedial vein :-

It's of considerabJ.e size and is formed in part by a 

small vein which arises from the short saphenous vein 

just before it enters the popliteal vein in the popl­

iteal fossa. This vein runs up the posterior aspect of 

the thigl1 under the deep jascia. It pierces this at 

the mu:Ci E•l ~e·spect of the thigh and passes subcutaneosly 

diagonally upwardA on the deep fascia to join the long 

E•Eqd1enotw \!E:in between itD upper third and its termin-

6t.iorl. 

1'he ,,o; :t ,,f ::onJt:et.ion j:; variable and the posterome­

d_i.ul. \'' j ,.J rnnJ occ1 sionall.y enter the femoral vein 

ind<eJ',.r,dc·nL.Is ,jtuc·l: lJ,·low the suphenofemoral junction. 
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J t' s the main channel for drainage of the short saph­

enous vein in the 15% cases in which the latter jails 

to join the popliteal vein, 

(2) The Anterolateral vein 

It cirains the anterolateral surface of the thigh. It 

curves diagonally upwards from the outer side of the 

leg, knee and thigh to join the long saphenous vein in 

its terminal few centimetres, It lies in the superfic­

ial of subcutaneous tissue and is therefor more 

superficial than the long saphenous and its posterom­

edial tri but cry, both of which are deeper and less 

oft,,n visible when varicose. 

'i. '!'erminal tributaries of the long saphenous vein:­

oc:J we11 as the posteromedial and the anterolateral 

v1;iJJ, tl!i;rf; ere several other tributaries joing the 

:;,,,·,ai .1ut ion nf the lon!'; saphenous vein which are :­

(/) 'J'lh, 8uperficual external pudendal. 

(2:) 'l'!H' c'c,ep external pudendal, 

1 c) 'J'Il·· Silperficial ep)gastr)c vein. 

IL) 'l.' 1t,· s11perfi cial cj_rcumflex iliac vein. 

cc) _'h_:.:__E~L''riicialexternal pudendal vein:-

,j!:c; t 1te ceep external pndendal vein, it drains the 

1-C:l'jlwutn, upper inner thigh and external genitalia, 

rt\ntLi nr: horizontally outwards from these area 


