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arginal vein (MV)1-5 is relatively common among various conge-
nital vascular malformations (CVMs) affecting lower extre-
mity;6-10 it often mimics the ordinary varicose veins originated

from saphenous/superficial vein. However the MV is NOT a varicose vein.
It is an embryonic vein remnant which failed to involute as a birth defect.

Although MV often runs along the lateral aspect of the lower extre-
mity, which is an odd/unusual location for common varicose veins, it usu-
ally locates very superficially beneath the skin with a minimum soft tissue
coverage so that most of the MV looks very innocuous, confusing the phle-
bologists with the varicose vein (Figure 1).

Marginal Vein is Not a Simple Varicose Vein:
It is a Silent Killer!: Invited Article

AABBSS  TTRRAACCTT  Marginal vein (MV) is not an ordinary varicose vein; it is an embryonic vein remnant
classified as a truncular venous malformation (VM). MV is the result of defective development
along the later stage of embryogenesis while the vein trunk is formed. MV exists most often with
Klippel Trenaunay Syndrome (KTS), representing as its major VM component; VM is a part of com-
bined form of congenital vascular malformation (CVM) involved with KTS together with the lym-
phatic malformation. MV accompanies a high risk of venous thromboembolism due to defective
vessel structure with a lack of smooth muscle cell to form the media in addition to avalvulosis con-
dition, often resulting in fatal pulmonary embolism. Early ablation of the MV is indicated when-
ever feasible as far as the deep vein system is normal, especially when the MV causes a vascular bone
syndrome. Otherwise, prophylactic anticoagulation is strongly recommended.

KKeeyy  WWoorrddss::  Varicose veins; Klippel-Trenaunay-Weber Syndrome

ÖÖZZEETT  Marjinal ven (MV) basit bir variköz ven değildir. Bu bir embriyolojik ven kalıntısıdır ve bir
trunkular malformasyon olarak sınıflandırılır. MV venöz trunk oluşurken embriyogenezin geç dö-
nemindeki defektif gelişime bağlı ortaya çıkar. MV en sık Klippel-Trenaunay Sendromu (KTS) ile
birliktedir ve onun majör bir komponentidir. VM Konjenital Vasküler Malformasyonun (CVM)
kombine bir formudur. KTS’de lenfatik malformasyon ile birlikte olabilir. MV, defektif damar yapısı
nedeniyle yüksek bir venöz tromboembolizm riskine sahiptir. Media tabakasında düz kas hücreleri
olmadığı gibi, kapakçıklardan da yoksundur. Sıklıkla ölümcül pulmoner embolilere neden olur.
Uygun olduğunda, derin venöz sistem normal olduğu sürece MV’nin erken ablasyonu gereklidir.
Özellikle de MV’nin bir vasküler kemik sendromuna neden olduğu durumlarda. Bunun dışında
profilaktik antikoagülasyon güçlü bir şekilde önerilir.
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De pen ding upon the sta ge of de fec ti ve de ve -
lop ment along the last/trun cu lar sta ge of emb ryo -
ge ne sis whi le for ming the ve in trunk, the ex tent
and se ve rity of the MV are dif fe rent so that all the
MVs in dif fe rent con di ti ons as well as dif fe rent lo-
ca ti ons  are na med to get her as ‘la te ral emb ryo nic
ve in’ inc lu ding the ‘sci a tic ve in’.2,11,12

Re gard less of the lo ca ti on and se ve rity, all the -
se la te rally lo ca ted emb ryo nic ve ins ha ve sa me de-
fec ti ve/de fi ci ent me di a of the ve in wall with lack
of smo oth musc le la yers (cf. va ri co se ve in). 

The MV is the most com mon form of ve no us
mal for ma ti on (VM) in vol ved to  Klip pel-Tre na u -
nay Syndro me (KTS)13-17 as one of its mul tip le vas-
cu lar mal for ma ti on com po nents.

KTS is a well known  na me-ba sed eponym rep-
re sen ting a cli ni cal con di ti on of va ri o us con ge ni tal
ano ma li es af fec ting not only the vas cu lar system but
al so the soft tis su e as well as the ske le tal system.

The MV/la te ral emb ryo nic ve in as a trun cu lar
VM1-5 is po ten ti ally most dan ge ro us VM in vol ved
with KTS, and to get her with ex trat run cu lar VM, it
rep re sents the VM gro up of CVM com po nents of
KTS. 

In ad di ti on to this VM gro up,18-21 KTS has the
lympha tic mal for ma ti on (LM) gro up,22-24 as anot -
her cli ni cally sig ni fi cant CVM com po nents, to af-
fect the ma jo rity of cli ni cal con di ti on of KTS
di rectly and in di rectly be si des ca pil lary mal for ma -
ti on (CM).25,26 The se two, VM and LM, com bi ned
form of CVMs are clas si fi ed as ‘he molym pha tic
mal for ma ti on’ (HLM) by mo di fi ed Ham burg Clas-
si fi ca ti on (Tab le 1).27-30

Ne vert he less, the MV has be en con si de red a re -
la ti vely be nign con di ti on ca u sing only chro nic ve-
no us in suf fi ci ency (CVI) by its na tu ral con di ti on of
aval vu lo sis- lack of ve no us val ve- as a part of de fec-
ti ve de ve lop ment of the ve no us wall.1-5 However la -

FIGURE 1: 1A depicts a clinical condition of the marginal/lateral embryonic vein along the lateral aspect of the left lower extremity. This unique vein structure
is a persistent fetal remnant vessel following the failure of normal involution/regression.
1B presents an angiographic finding of this marginal vein, which remains the only major venous drainage route for this patient with a lack of normal develop-
ment of deep venous system . Therefore,  surgical excision to control the venous hypertension is contraindicated.
(From: Lee  BB. Venous embryology: the key to understanding anomalous venous conditions. Phlebolymphology. 2012;19(4):170-81).
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tely, MV was fo und to be a much mo re se ri o us con-
di ti on to ca u se the ve no us throm bo em bo lism (VTE).
When this MV is com bi ned with a uni qu e con di ti -
on of co a gu lo pathy, which is com mon among the
‘ex trat run cu lar’ VM le si ons, it be co mes a so ur ce of
of ten fa tal pul mo nary em bo lism (PE).31-34

Hen ce, a pro per un ders tan ding on the MV as
one of CVMs is man da ted for a sa fe ma na ge ment
as a who le.

DEFINITION AND CLASSIFICATION OF
THE CONGENITAL VASCULAR 
MALFORMATIONS (CVMs)

CVM rep re sents a gro up of de fec ti ve vas cu lar
struc tu res as the out co me of de ve lop men tal ar rest
du ring va ri o us sta ges of emb ryo ge ne sis. De pen ding

upon the emb ryo lo gi cal sta ge when the de fec ti ve
de ve lop ment oc curs, its cli ni cal be ha vi or is en ti -
rely dif fe rent so that a pre ci se un ders tan ding of this
emb ryo lo gi cal back gro und of every CVM le si on is
war ran ted.35-39

When the de fec ti ve de ve lop ment oc curs in its
‘earl y‘ sta ge whi le the vas cu lar struc tu re is still in
pri mi ti ve con di ti on of re ti cu lar net work, this em-
b ryo nic tis su e will re ma in pre sen ting as a clus ter
of mal for med ves sels on birth. The re fo re, this in-
born vas cu lar de fect exists al re ady at birth and con-
ti nu es to grow at a ra te that is pro por ti o nal to the
growth ra te of the body (cf. he man gi o ma), and
clas si fi ed into the ‘ex trat run cu lar’ type to dif fe ren -
ti a te from ‘trun cu lar’ type which rep re sents ot her
gro up of de fec ti ve de ve lop ment ori gi na ted from
the ‘la te’ sta ge.

This CVM gro up  be longs  to the ‘vas cu lar ano -
maly’ to get her with the vas cu lar tu mor gro up rep-
re sen ted by (ne o na tal or in fan ti le) he man gi o ma.40-43

Alt ho ugh both gro ups rep re sent en ti re ano ma lo us
vas cu lar di sor ders/struc tu res as a vas cu lar ano maly,
re gard less if its ori gin and pat ho ge ne sis, the CVMs
and vas cu lar tu mor/he man gi o ma are to tally dif fe -
rent not only for their pat ho ge ne sis but al so for
their cli ni cal be ha vi or. 

The (in fan ti le/ne o na tal) he man gi o ma ori gi na -
tes from the en dot he li al cells so that it has a dis-
tinct growth cycle cha rac te ri zed by a pro li fe ra ti on
pha se of early ra pid growth fol lo wed by an in vo lu -
ti o nal pha se of slow reg res si on. Un li ke CVMs, it
usu ally ap pe ars in the early ne o na tal pe ri od among
per fectly nor mal ne o na tes and un der go ‘self-li mi -
te d‘ growth fol lo wed by sub se qu ent in vo lu ti on that
usu ally comp le tes be fo re the age of 5-10 ye ars in
the ma jo rity of ca ses (Fi gu re 2).

Un til past thre e de ca des, the re had be en a sig-
ni fi cant con fu si on on the de fi ni ti on on va ri o us vas-
cu lar de fects ba sed on mostly na me-ba sed
eponyms; this old clas si fi ca ti on fa i led to pro vi de es-
sen ti al in for ma ti on re gar ding the eti o logy, ana -
tomy, and pat hoph ysi o logy du e to lack of suf fi ci ent
know led ge be fo re mo dern tech no logy was ava i lab -
le for a pre ci se eva lu a ti on of the se comp lex vas cu -
lar con di ti ons.44-47

Predominantly arterial defects

Predominantly  venous defects

Predominantly AV (arteriovenous) shunting defects

Predominantly lymphatic defects

Combined vascular defects

TABLE 1A: Hamburg Classification* of Congenital 
Vascular Malformations (CVMs) - Types.

* Based on the consensus on CVM through the international workshop in Hamburg, 
Germany, 1988, and subsequently modified.

* Capillary malformation was not included.

1. Extratruncular forms

Infiltrating, diffuse 

Limited, localized

2. Truncular forms

Aplasia or obstruction

Hypoplasia; Aplasia; Hyperplasia

Stenosis; Membrane; Congenital spur

Dilatation

Localized (aneurysm)

Diffuse (ectasia)

TABLE 1B: Hamburg Classification of CVMs*: Forms -
Embryological subtypes.

* Represents developmental arrest at the different stages of embryonic life: 
Earlier stage – Extratruncular form; Later stage – Truncular form. 

* Both forms may exist together; may be combined with other various malformations
(e.g. capillary, arterial, AV shunting, venous, hemolymphatic and/or lymphatic); 
and/or may exist with hemangioma.
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New clas si fi ca ti on was for mu la ted for the first
ti me thro ugh the work shop held in Ham burg, Ger-
many in 1988 to com pen sa te the old na me-ba sed
eponyms (e.g. KTS).27-30 Alt ho ugh the se eponyms
are still use ful to des cri be cer ta in con di ti ons in vol -
ved in com bi ned forms of vas cu lar mal for ma ti ons,
the ir ro les ha ve be en lar gely rep la ced by new
(Ham burg) clas si fi ca ti on for the last two de ca des.

The Ham burg Clas si fi ca ti on System ap prop ri -
a tely clas si fi es CVMs using cri te ri a that ta ke in to
ac co unt the un derl ying ana to mi cal, his to lo gi cal,
pat hoph ysi o lo gi cal, and he mody na mic sta tus of
the se con ge ni tal vas cu lar de fects from dif fe rent
emb ryo nic sta ges. Mo dern tech no logy and im pro -
ved di ag nos tic stu di es has al lo wed ac cu ra te di ag -
no sis of the se le si ons, which is cri ti cal for ac cu ra te
clas si fi ca ti on.

The Ham burg Clas si fi ca ti on dis tin gu is hed the
CVMs to six cli ni cally and he mody na mi cally dif-

fe rent gro ups, and na med them af ter the vas cu lar
systems in vol ved in the pre do mi nant le si on: ar te -
ri al (AM),48,49 ve no us,50-53 ar te ri o-ve no us (AVM),54-

57 lympha tic LM,58-61 ca pil lary,25,26 and com bi ned
vas cu lar mal for ma ti ons.62-64 When LM65-67 is mi -
xed/co-exists with VM or AVM68-70 as a com bi ned
form of the CVM, they we re na med as He molym -
pha tic Mal for ma ti on (HLM) (Tab le 1A).10,18

Each CVM gro up is furt her sub di vi ded in to
Ex trat run cu lar and Trun cu lar Forms in the Ham-
burg clas si fi ca ti on, ba sed on the emb ryo lo gi cal sta -
ge when de ve lop men tal ar rest has oc cur red (Tab le
1B).27-30

The “ex trat run cu lar for m” of CVM le si ons ari -
se when de ve lop men tal ar rest oc curs in the ‘ear li -
er sta ge’ of emb ryo nic li fe whi le the vas cu lar
system is in the re ti cu lar sta ge. Ex trat run cu lar le si -
ons the re fo re, re ta in the cha rac te ris tics of the me s-
ench ymal cells (an gi ob lasts) as emb ryo nic tis su e
rem nants of me so der mal ori gin. It re ta ins its po-
ten ti al to grow and pro li fe ra te when sti mu la ted in-
ter nally (e.g. me narc he, preg nancy, and hor mo ne)
or ex ter nally (e.g. tra u ma, sur gery).35-39

The “trun cu lar for m” of CVM le si ons ari se
when de ve lop men tal ar rest oc curs du ring the vas-
cu lar trunk for ma ti on pe ri od in the ‘la ter sta ge’ of
the emb ryo nic de ve lop ment.35-39 Trun cu lar le si ons
ha ve lost the emb ryo nic cha rac te ris tics of the me s-
ench ymal cells along with the po ten ti al to grow
and pro li fe ra te. Thus, the se trun cu lar le si ons carry
mi ni mal risk of re cur ren ce on con trary to the ex-
trat run cu lar le si on. Trun cu lar le si ons ho we ver, are
as so ci a ted with mo re se ri o us he mody na mic con se -
qu en ces re la ted to the type of CVM (e.g. mar gi nal
and emb ryo nic ve ins as trun cu lar VM). 

Ac cor dingly, ex tre me va ri e ti es of CVM le si ons
with a wi de ran ge of cli ni cal pre sen ta ti ons, un pre -
dic tab le cli ni cal co ur se, and er ra tic res pon se to tre -
at ment with the po ten ti al for high ra tes of
re cur ren ce can be exp la i ned ba sed on this emb ryo -
lo gi cal back gro und; the cli ni cal be ha vi or of every
vas cu lar mal for ma ti on is de pen dent on uni qu e em-
b ryo lo gi cal cha rac te ris tics of dif fe rent sta ges of em-
b ryo ge ne sis at which de ve lop men tal ar rest
oc curs.71-74

FIGURE 2: 2A depicts clinical condition of (infantile) hemangioma as a rap-
idly expanding lesion along the right cheek, first noted a few months after
birth, which may be mistaken for a venous malformation. 
2B & 2C show  typical MRI findings of (infantile) hemangioma, affecting right
cheek with prominent vascularity that helps differentiate it from a common VM.
2D presents Duplex ultrasonographic findings of active/high blood flow
through the lesion in contrast to what would be found in a VM lesion. 
(From: Lee BB, Laredo J, Lee TS, Huh S, Neville R. Terminology and classifi-
cation of congenital vascular malformations. Phlebology. 2007; 22(6):249-52).
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This new (Ham burg) clas si fi ca ti on pro vi ded
the im pe tus for the de ve lop ment of a con tem po rary
con cept of CVMs ba sed on emb ryo lo gi cal subc las si -
fi ca ti on in to one of two dif fe rent subt ypes, trun cu -
lar or ex trat run cu lar, al lo wing cli ni ci ans to pre dict
the cli ni cal co ur se, res pon se to tre at ment and li ke -
li ho od of re cur ren ce. With the Ham burg clas si fi ca -
ti on, pre ci se di ag no sis of va ri o us CVMs be ca me
fe a sib le ba sed on mo dern tech no logy.10,27-30

DEFINITION AND CLASSIFICATION OF
THE VENOUS MALFORMATIONS (VMs)

VMs are de ve lop men tal ano ma li es (birth de fects) li -
mi ted to the ve no us system only. They are the re-
sult of ar res ted/de fec ti ve de ve lop ment of the
ve no us system du ring the va ri o us sta ges of emb -
ryo ge ne sis. VM is one of the most com mon CVMs,
and to get her with ar te ri al, ca pil lary and lympha tic
mal for ma ti ons, they are part of a lar ge gro up of
CVMs (Tab le 1).75-78

The terms “ca pil lary or ca ver no us he man gi o -
ma ” are still used er ro ne o usly to des cri be a VM le-
si on and  sho uld no lon ger be used in or der to avo id
con fu si on with a ge nu i ne he man gi o ma which be-
longs to a vas cu lar tu mor and NOT a vas cu lar mal-
for ma ti on.10,18

Nu me ro us clas si fi ca ti ons of VMs ha ve be en
pro po sed be fo re the Ham burg Clas si fi ca ti on was
ava i lab le as a uni ver sal clas si fi ca ti on system; many
we re ba sed on the ap pe a ran ce of the ano maly, its
ana tomy, pat ho logy, or ba sed on the ve lo city of
blo od flow in the le si on (e.g. ca ver no us he man gi o -
ma; ca ver no us an gi o ma; phle ban gi o ma). Many
VMs are still na med af ter the cli ni ci an who first de-
s cri bed the le si on re sul ting in re dun dant ter mi no -
logy with mo re con fu si on.   

EX TRAT RUN CU LAR VM LE SI ONS (TAB LE 1B)  

The de fec ti ve de ve lop ment of the se le si ons oc curs
be fo re the ma in vas cu lar trunks are for med (pre-
trun cal emb ryo nic le si ons). The re fo re, the le si ons
ne ver in vol ve the ma in trunk of for med ve in it self
but re ma in as an in de pen dent le si on from the na -
med/ma tu red ve in. The se le si ons res pond to va ri o -
us sti mu li and pro li fe ra te, carr ying a high risk of
re cur ren ce fol lo wing the tre at ment.

The se le si ons are furt her sub di vi ded in to dif fu -
se, in fil tra ting le si ons and lo ca li zed, li mi ted le si ons.
Dif fu se, in fil tra ting ex trat run cu lar VM le si ons may
ca u se symptoms du e to com pres si on of the sur ro -
un ding struc tu res (musc les, ner ves). They may pro-
du ce sig ni fi cant he mody na mic im pact on the
in vol ved ve no us system that is de pen dent on le si -
on si ze and lo ca ti on inc lu ding the risk of co a gu lo -
pathy. Growth is usu ally slow and pro por ti o na te to
the per son’s growth li ke ot her ex trat run cu lar CVM
le si ons thro ug ho ut the rest of the per son’s li fe and
the re is no spon ta ne o us reg res si on li ke a he man gi -
o ma. 

TRUN CU LAR VM LE SI ONS (TAB LE 1B)

The de fec ti ve de ve lop ment of the se le si ons oc cur
long af ter the pri mi ti ve re ti cu lar sta ge of vas cu lar
de ve lop ment. The se le si ons are al so known as
“post-trun cal fe tal le si on s” sin ce the de fec ti ve de ve -
lop ment oc curs  along the la te sta ge whi le the vas-
cu lar trunk is for med. Trun cu lar le si ons the re fo re,
no lon ger carry the risk of re cur ren ce af ter tre at -
ment. Ho we ver, the se le si ons ha ve var ying deg re -
es of he mody na mic con se qu en ces du e to con ge ni tal
val vu lar in com pe ten ce, obs truc ti on (at re si a, hy-
pop la si a) or di la ta ti on/ane urysm for ma ti on with as-
so ci a ted risk of VTE es pe ci ally when the con di ti on
is com bi ned with a con sump ti ve co a gu lo athy, com-
mon phe no me non among the ex trat run cu lar VM
le si ons.  

The trun cu lar le si ons are furt her sub di vi ded
in to obs truc ti ve79-82 or di la ted83-86 le si on types. All
trun cu lar le si ons in vol ve of ten ‘na me d’ ve in trunk
(e.g. fe mo ral, pop li te al, ili ac ve ins); they pre sent as
a de for med ve in with va ri o us deg re es of de ve lop -
men tal de fect (e.g. age ne sis/ru di men tary de ep ve -
in), ran ging from in comp le te or im ma tu re le si ons
(ap la si a or hypop la si a) to over de ve lo ped le si ons
(hyperp la si a) di rectly af fec ting the ma in axi al ve ins
(cf. ex trat run cu lar le si on).

The re fo re, the se trun cu lar VM le si ons cli ni -
cally ma ni fest as a de fec ti ve ves sel eit her as an ob-
s truc ti on (e.g. ve in web, spur, an nu lus, or
sep tum)87-90 or di la ta ti on (e.g. pop li te al or ili ac ve -
in ec ta si a/ane urysm).91-94 Aval vu li a/aval vu lo sis, or
ab sen ce of val ves is anot her form of hypop la si a that
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pro du ces ve no us ref lux which is a hall mark of the
MV. To get her with at re si a of the lu men of ve no us
trunks and ve no us ane urysms, the se are re la ti vely
com mon VM le si ons.95

Anot her uni qu e form of  trun cu lar VM le si ons
is a per sis tent fe tal rem nant (trun cal) ves sel as per-
sis tent, lar ge, emb ryo nic ve ins such as the MV or
the sci a tic ve in when a fe tal (trun cal) ves sel fa ils to
un der go nor mal in vo lu ti on.1-5

DEFINITION-MARGINAL VEIN (MV)

The trun cal ve no us de ve lop ment of the lo wer ex-
tre mity go es thro ugh thre e sta ges to form ma tu red
ve ins along the la ter sta ge of emb ryo ge ne sis and
the MV/la te ral emb ryo nic ve in is the result of de-
fec ti ve de ve lop ment of ve in trunk for ma ti on thro -
ugh the se thre e sta ges as fol lo wing;11,12

Early ve no us outf low from the pri mi ti ve lo -
wer limb is es tab lis hed thro ugh a la te ral/pos te ri or
fi bu lar (pe ro ne al) ve in dra i ning in to the pos te ri or
car di nal ve in, which is the FIRST emb ryo nic ve in
of the limb. This first sta ge of the pri mi ti ve fi bu lar
/pe ro ne al ve in for ma ti on is so on fol lo wed by the
se cond sta ge of the sci a tic ve in for ma ti on; when
‘pri mi ti ve fi bu lar ve in’ de ve lops two branc hes, ‘an-
te ri or/me di al ti bi al ve in’ and ‘con nec ting branch’,
an te ri or (me di al) ti bi al ve in be co mes/evo lu te to the
ma in de ep dra i ning ve in of the calf. An te ri or ti bi -
al ve in and pri mi ti ve fi bu lar ve ins to get her now

cons ti tu te the “sci a tic ve i n”, which is  the SE COND
emb ryo nic ve in (Fi gu re 3A).

Thro ugh the third sta ge, ‘a con nec ting branch’
gro wing me di ally from the midd le of the sci a tic ve -
in con nects with a new pro xi mal me di al ves sel that
will be co me the fe mo ral ve in to es tab lish the de fi -
ni ti ve de ep ve no us system la ter, and the sci a tic ve -
in wo uld reg ress. Anot her words, a THIRD
emb ryo nic ve in of the leg which  evo lu tes to be co -
me the fe mo ral ve in la ter, grows to ward the con-
nec ting branch of the la te ral fi bu lar/sci a tic ve in,
now  a part of the sci a tic ve in; it is furt her evo lu ted
with the anas to mo ses to sci a tic ve ins and pass
down the leg as the ‘pos te ri or ti bi al’ ve in to fi nish
the evo lu ti on of the de ep fe mo ral ve in system of
the lo wer ex tre mity (Fi gu re 3B).

However, when the an te ri or/me di al ti bi al ve -
in fa ils to form the sci a tic ve in to be co me the ma -
in dra i ning ve in of the lo wer limb in the se cond
pha se of limb ves sel de ve lop ment, sub se qu ently a
‘con nec ting’ branch gro wing me di ally from the
midd le of the sci a tic ve in will not be ab le to con-
nect  with a new pro xi mal me di al ves sel, the fe mo -
ral ve in, to be co me the de fi ni ti ve de ep ve no us
system in the third pha se. 

With a de fect in the se cond sta ge, the la te ral
fi bu lar ve in will per sist and be co me the ‘mar gi nal
ve in’. However, if the de fect oc curs in the pas sa ge

FIGURE 3: A (left photo) depicts  the first stage of truncal vein development along the lower limb through the evolution of the primitive fibular (peroneal) vein as
the FIRST embryonic vein of the lower limb. Through  the second stage (right photo), ‘primitive fibular vein’ develops into two branches; ‘anterior tibial vein’ and
‘connecting branch’ to newly forming femoral vein. Anterior tibial vein and primitive fibular veins together now constitute the “sciatic vein”, which is the SECOND
embryonic vein. 
B (left photo) illustrates the final/third stage to form the femoral vein by ‘a connecting branch’ from the middle of the sciatic vein, to establish new definitive deep
venous system. The sciatic vein (right photo) regresses, and femoral vein is further evoluted, following the anastomoses to sciatic veins, and passes down the
leg as the ‘posterior tibial’ vein to finish the evolution of the veins along the lower limb. This third embryonic vein is also known as the precursor of long/greater
saphenous vein. 
(From: Lee  BB. Venous embryology: the key to understanding anomalous venous conditions. Phlebolymphology. 2012;19(4):170-81).



Byung-Boong LEE MARGINAL VEIN IS NOT A SIMPLE VARICOSE VEIN: IT IS A SILENT KILLER!: INVITED ARTICLE

Damar Cer Derg 2013;22(1)10

to the third sta ge, a ‘sci a tic ve in’ will re ma in as the
ma in dra i ning ve in of the limb. 

As an emb ryo nic ve in, a per sis ting mar gi nal ve -
in is al ways ‘val ve less’, as the out co me of  an ab nor -
mally de ve lo ped ve in de vo id of val ves and ca u ses a
se ve re ref lux re sul ting in chro nic ve no us hyper ten -
si on/sta sis. This ab nor mal ves sel struc tu re with a de-
fec ti ve ves sel wall that is de fi ci ent in smo oth musc le
al so car ri es a high risk of throm bo-em bo lic events
and in fre qu ently le ad to fa tal PE,1-5 es pe ci ally among
Klip pel-Tre na u nay Syndro me pa ti ents.13-17

The MV oc curs in many dif fe rent con di ti ons
with var ying ex tent and se ve rity (e.g. li mi ted sci a tic
ve in), and be longs to one gro up of ‘la te ral emb ryo -
nic ve in’. In ad di ti on, mo re than one third of pa ti -
ents with the MV ha ve a de fec ti ve de ep ve no us
system (e.g. hypop la si a of fe mo ral ve in, ap la si a of ili -
ac ve in). The re fo re, as sess ment of the MV is re qu i -
red along with pre ci se eva lu a ti on of the de ep ve no us
system.

DIAGNOSIS-MARGINAL VEIN

The MV can be ea sily con fir med thro ugh the phys-
i cal exa mi na ti on sin ce the ma jo rity are qu i te vi sib -
le as a prot ru ding ve in along the la te ral as pect of
the ex tre mity. Ho we ver, when it is lo ca ted wit hin
thick sub cu ta ne o us fat along the swol len limb, it is
not qu i te vi sib le. On the other hand, they are in va -
ri ably de tec ted by a light pal pa ti on and fre qu ently
run be ne ath the co e xis ting CM known as a port wi -
ne sta in.

La bo ra tory eva lu a ti on of the MV with Dup lex
ul tra so nog raphy (DUS) sho uld inc lu de full eva lu a -
ti on of he mody na mic sta tus of the MV and the de -
ep ve in system at the sa me ti me (e.g. ex tent and
se ve rity of the ref lux and outf low re sis tan ce). En-
ti re length/co ur se of MV, lo ca ted sup ra- and sub-
fas ci ally, sho uld be vi su a li zed to get her with the
per fo ra tors.

Non- to less- in va si ve tests ba sed on the DUS,
magnetic resonance imaging (MRI), and/or com pu -
te ri zed to mog raphy (CT) eva lu a ti on  is ge ne rally
suf fi ci ent for the MV as sess ment, but oc ca si o nally,
di rect punc tu re phle bog raphy to get her with as cen -
ding phle bog raphy wo uld be ne e ded as a ro ad map
for the sur gi cal in ter ven ti on (Fi gu re 4).18,95

The de ep ve in system sho uld be as ses sed both
in lying and stan ding po si ti ons to dif fe ren ti a te
among nor mal, ap las tic and hypop las tic ve no us
seg ments. If the re is any sus pi ci on of pul sa ting
flow, the ar te ri og raphy may be ad ded to ru le out
the AVM in vol ved.

Anot her im por tant fin dings along the MV
among KTS pa ti ents is ‘limb-length dis cre panc y’ ei-
t her as an elon ga ti on or shor te ning of the af fec ted
limb. A sig ni fi cant num bers of the MV ac com pany
this an gi o-os te ohy per trophy/hypot rophy known as
vas cu lar bo ne syndro me.96-99

They are the res pon se/out co me of sti mu la ti on
to the epiph yse al pla te du ring the bo ne growth age
by the ne arby VM, eit her in tra os se o us or ex tra os -
se o us/soft tis su e le si ons. The se pa ti ents of ten ha ve
an ac he or pa in along the limb by the ve no us sta sis,
es pe ci ally whi le stan ding.

TREATMENT-MARGINAL VEIN

Proph ylac tic an ti co a gu la ti on with the we ight ad-
jus ted low molecular weight heparin (LMWH) is
ge ne rally re com men ded in all pa ti ents with the
MV.100-103 This is es pe ci ally im por tant when the
MV pre sents with an ap las tic or hypop las tic ili ac-
fe mo ral ve no us system. An ti co a gu la ti on is cri ti cal
in this set ting as the MV re ma ins the ma jor outf low
ve in of the lo wer ex tre mity whe re the nor mal de -
ep ve no us system is ab sent. In this sub gro up of MV
pa ti ents, throm bus wit hin the ve in wo uld ca u se se-
ri o us and of ten fa tal PE.104-107

MV is in va ri ably an in di ca tion for sur gi cal ex-
ci si on sin ce it ca u ses va ri o us ex tents of acu te as well
as chro nic comp li ca ti ons inc lu ding po ten ti ally fa tal
PE as exp la i ned in pre vi o us sec ti on. In pa ti ents
with nor mal or even mildly hypop las tic de ep ve -
ins, sur gi cal ex ci si on- ra rely en do lu mi nal ther mal
ab la ti on-of the MV sho uld be con si de red to eli mi -
na te al te red/ab nor mal he mody na mics as a pos sib le
so ur ce of throm bo sis wit ho ut com pro mi sing lo wer
ex tre mity blo od re turn. Com pres si on stoc kings are
sel dom be ne fi ci al and sho uld not be used as a per-
ma nent  re gi men re gard less of its symptoms.

Sympto ma tic MV to ca u sing a limb-length dis-
cre pancy in child ho od sho uld be tre a ted as so on as
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pos sib le to ac hi e ve length dis cre pancy cor rec ti on.
In ca ses with nor mal de ep ve ins, comp le te sur gi cal
re sec ti on of the MV re ma ins the best and most ide -
al tre at ment for the vas cu lar bo ne syndro me to
con trol the an gi o-os te odys trophy.96-99,108,109

Du e to its ex tre mely su per fi ci al lo ca ti on be ne -
ath the skin, the en do vas cu lar ob li te ra ti on using the
la ser or ra di of re qu ency is sel dom tech ni cally app li -
cab le. The fo am the rapy is al so very dif fi cult du e to
ex tre mely lar ge amo unt and re la ti vely fast ve no us
flow thro ugh the MV. Per fo ra tors in par ti cu lar may
be dif fi cult to clo se and risky with this fo am the rapy
be ca u se of po ten ti al ex ten si on of throm bo sis to the
de ep ve in system with no bar ri ers. 

However the sur gi cal ex ci si on is al so ex tre mely
dif fi cult with high risk of ble e ding. The MV of ten
ac com pa ni es very lar ge per fo ra tors to the de ep ve -
in so that clo sed strip ping is al most im pos sib le du e
to high risk of ex ces si ve ble e ding and he ma to mas.
Ro u ti ne use of the to ur ni qu et is strongly re com -
men ded du ring the sur gi cal pro ce du re whe ne ver
app li cab le. Oc ca si o nally, sub fas ci al en dos co pic per-
fo ra tor sur gery (SEPS) is in di ca ted for lar ge in com -
pe tent per fo ra ting ve ins. MV pa ti ents who are
can di da tes for sur gi cal re mo val, sho uld re ce i ve pe-
ri o pe ra ti ve an ti co a gu la ti on with LMWH.110

Ne vert he less, the ab la ti on of the MV is to-
tally de pen ds on the sta tus of de ep ve in system; it

FIGURE 4: A presents clinical appearance of VM (venous malformation) lesion affecting the right lower extremity as a hemolymphatic malformation (HLM),
mixed with LM (lymphatic malformation) and CM (capillary malformation), often known as Klippel-Trenaunay Syndrome.
B depicts magnetic resonance imaging finding of extratruncular VM lesion diffusely infiltrating in the soft tissue and muscles of right lower extremity.
C shows WBBPS (whole body blood pool scintigraphy) findings of massive abnormal blood pool throughout entire right lower extremity; this WBBPS effectively
ruled out any additional lesions throughout the body.
D illustrates TLPS (transarterial lung perfusion scintigraphy) study that is negative for abnormal AV shunting - 2.9% is within normal range.
E delineates radionuclide lymphoscintigraphy findings of anatomically normal, but functionally abnormal double (deep and superficial) lymphatic transporting ves-
sel, visualized along right lower extremity. This finding is consistent with a clinical finding of chronic lymphedema secondary to hypoplasia of the superficial lym-
phatic system which is well compensated by deep system. 
(From: Lee BB, Laredo J, Lee TS, Huh S, Neville R. Terminology and classification of congenital vascular malformations. Phlebology. 2007; 22(6):249-52).
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can be do ne sa fely only when the de ep system is
in nor mal con di ti on to to le ra te sud den in cre a se
of the ve no us inf lux fol lo wing the ob li te ra ti on of
the MV. Ot her wi se, it wo uld ac com pany a high
risk of acu te ve no us sta sis and sub se qu ent ve no us
hyper ten si on to pre ci pi ta te acu te ve no us gan gre -
ne.  

Ho we ver, when the de ep ve in system is in
mi ni mally hypop las tic con di ti on rat her than as an
ap la si a, the MV can be re sec ted thro ugh mul tis -
ta ge ap pro ach for ‘re ro u ting of ve no us flow’ sin ce
hypop las tic ve in can di la te spon ta ne o usly to al-
most nor mal si ze fol lo wing the re sec ti on of the
MV.109,110 In ca ses of ap la si a of the de ep ve ins, the
emb ryo nal ve in be co mes a part of the ma in dra i -
ning ves sel of the limb and re sec ti on is not pos si-
b le. 

When the in do lent ve no us ul cers is ca u sed by
the CVI of ‘li mi ted ve no us ano maly’ ori gin, de ep
ve no us re cons truc ti ons can be con si de red for the
se lec ted ca se.

CONCLUSION

Mar gi nal ve in (MV) is NOT an or di nary va ri co se
ve in; it is an emb ryo nic ve in rem nant with a de-
fec ti ve ves sel struc tu re ac com pan ying high risk of
VTE. Early ab la ti on is in di ca ted whe ne ver fe a sib le
es pe ci ally when the MV ca u ses a vas cu lar bo ne
syndro me as far as the de ep ve in system is nor mal.
Ot her wi se, proph ylac tic an ti co a gu la ti on is strongly
re com men ded.
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