
Anatomic Study of the Communicating Venous
System of the Anteromedial Region of the Leg

Paulo uno Fernandes Farinha1j Roberto Jan Bloch}
f - Member of "Sociedade Bra ileira de Cinlrgia Plitstica" (SBCP) and A.M.B. Fellow ofInternational

College Surgeons (FICS). Member of "Sociedade Bra ileira Craniomaxilofascial"
2- Titular Member and Especiali t of "Sociedade Bra ileira de Cirurgia Plti tica (SBCP) ", Titular Member and
Especiali t of ''So iedade Brasileira de Cintrgia da Miio ", Ma tel' in "Medicina na Area de Cirurgia do FMUSP ",
Docfor in "Area de Ciencias Biol6gicas pela UNIFESP-EPM", Prof of "Cirurgia da Mao do Ho pital Dar i Vargas"

Key Words: Anatomy, V. ins. Leg

Abstract

11r' study demonstrat that drainage. impmtant for the
anterOmedialfas iocutaneousflapoftheleg, thecommunicating
veins that unite the 'upel'jicial to the deep system of the
accompanying veins ofth posterior tibial Q11ef)/. continua/~v
pass bef\-veen th olellS andflexor 10ngLIS mLlScles and thaI
there are two communicating veinsfor each al1elY.

Th major number of communicating ves els are
found in the lower third ofthe leg up to ten cm above the
medial maleolu . in addition. the more proximal the
communicating ve el are to the anterior tubero'ity of
the tibia, thegreatel' their diameter will be. 0 'ignificant
differences were encountered regarding the researched
parameter, ba ed on right or left ide.

Introduction

The uperficial venous sy tern ofthe lower leg and the
magna and parva aphenous vein are directly connected
tothedeep enou y tern by a erie ofcommunicating
vein . the e vein should not be confu ed with the
perforating vein that pa through the deep fa cia. The
communicating brallche are the main ves el that
communicate directly with the deep vein and are
di tributed along the intermuscular fascial plane of the
external urface of the mu cle .

The perforator are the ve el that pa s through the
deep fascia and unit with the uperficial ein. The
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communicating vein normally ha e valve that permit
the blood to pa from the uperficial to the deep system,
and if the e val e b come in ufficient, the blood will
flow in both direction. The latter condition i a ociated
with varico e ul er Linton.

TIle first reference in the literature mentioning the inclusion
ofthe deep fascia in flap was descnbed by Bowen & Meares3'

ormack & Lambert"· 5, classified the fasciocutaneous flap
according to the various types of vascularization; Liu &
colleagu studied the communicatingarteries ofthe posterior
tibia and concluded that it was responsible for the bloodsupply
ofaU the anteromedial surface of the leg but do not mention
studies regarding venOl drainage of the region, which i til
objective oftllis study.

Therefore, it wa decided to inve tigate the venous
circulation ofthc anteromedial urface ofthe leg which
i part of the leg anteromedial fasciocutaneous flap,
ke ping in mind it morphological function and urgical
ignificance, important currently because ofits ability to

restore kin 10 e to the lower limb ee photos .

Material and Methods

Fifteen fre h adult male cadavers were utilized, from th
'Servic;o de Veri fi cac;ao de Obitos da Univ. Federal de ao
Paulo - EPM' Coron r Office). Ag ranged from 32 to
75 both leg were dissected (total = 30 lower limbs .

Determination of the ethnic group wa based on
e ential anthropological omatic feature: kin color
hair, no e and lip. This characterization wa omewhat
difficult becau e of the high rate of miscegenation
exi Ling in Brazil, and the near ab ence of pure racial
types therefore including white and nOll-white.

After identification, the cada er was placed in horizontal
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egundo a

Direito
32,10
2,52
2 ,00
3600

Fig. 3 - Di ected and dyed
communicating ein.
Fig. 3 - Veias comullicante
di secadas e corada .

Mia
De io Padrao

inimo
M'imo

Tabela 1

Te te de Wilcoxon
(direito x esquerdo)

T calculado = 1 ,00 T critico = 6

ubcutaneou ti lie were tumed a id e po ing the
GSV. The medial ga trienemu and oleu mu cle wen
retracted and with the help ofa 4 x magnifying len, the
communicating vein pa jng between the oleu ane
flexor longu mu dc w re di sected and mea ured.

The parameter tudicd are pre ented rcgarding the
data of the upcrficiaJ enou y tcm and it:
communicating ve el.' ith the accompanying ein 0

the po tenor tibial artery:
Limb length cm );

B) Total number of communicating branche ;
C) External diameter of the pro imal egment of the

G (mm);
D External diametcrofthc distal egmcntofthe G V(mm)
E) External diameterofthecommunjcatingve el (mm)
F) Graph showing the di tribution ofthe commUlucatin!

vc els (em).

I Media, Desvio Padrio alor Minimo e 8ximo do
comprimento da perna em em, segundo a lateraIidade

Left
32.03
2.51
2 .00
36.00

Fig. 2 - Dyed GSV and branches.
Fig. 2 - Veia sa/ena magna e colaterais
corada.

Right
32.10
2.52
28.00
36.00

Fig. 1 - Catheterization 0/ the Gsv.
Fig. 1 - Cateterizat;iio da veia sa/ena
magna.

ean
tandard Deviation

Minimum
Ma imum

Wilcoxon's Te t
(Right . Left)

Calculated T = 18.00 Critical T = 6

Table 1

ean, tandard Deviation, Minimum and aximum
alues oftbe Length ofEach Limb (em)

o significant differences between the right and left sides
were observed.

decubitus with the lo\! er limb completcly e tended.
The length of the lcg wa deternlined by the di tance

eparating the tibial tubero ity up to the midpoint of the
medial maleolu .

tran ver e inci ion overthemedial maleolu through
the kin and ubcutaneou ti ue po ed the great
aphcnou vein (G V). ith the help of a calpel the

G wa inci ed on the bia . anda pol ethylene cath ter
introduced and fixed iIh a cotton uture. Clots' ere
eliminated by rin ing' ith room temperature ater. An
E march bandage' a tb n placed from the di tal third
of the leg to the knee to prevent the dye diffu ion
througbthere tofthebody.Blueneoprenelatex Artifi
L-14) dye wa lowly and continually injected (15-25
ml). An incision wa made in the anteromedial region of
the leg along the body of the tibia between its anterior
tuberosity and the medial maleolu . The kin and the
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Result

Our re ult will b pre ented a cording to the
aforem ntioned parameter:

) Limb length;
B) Total number of ommunicating branche :
C) t mal diameterofthe pro imal egment ofth
0) External diameter of the di tal egment of the
E) External diameter of the communicating e el
F) Graph hO\ ing the di tribution ofthe ommuni ating

e I.

Th re ult" how that th diam ter of the
ommunicating ein on both side i great r the clo er

theyar to the anterior tubero ity of the tibia.

Discu ion

Thepurpo eoftlli anatomi tud wa to analyze th
morphologi al a 'pe t of the nou blood uppl to the
fa cio utaneou flap of the anteromedial rcgion of the
leg with pedicle in the po terior tibial artely.

ontrary to Linton tudie, aimed at identifing th
hgatur of the ommunicating e el, \ ithout gi ing
due importance to the mea ur m nt of the e bran he ,
our tudy a directed at complcting the data hich
were not stres ed by the author.

ft r con ulting a ri of rcport , did not find
ufficient data that could be compared to our rl: ult ,

fTom an anatomic point of ie\\', and that ould b
appli d linicall . Anal zing th variou table note
in table I 2 3 and 4 that th re a no igni ficant
differ n e ba ed on laterality, .. hen the Wi\co on test
wa applied.

Table 2

Mean, taodard Deviation, Minimum and
aximum Value of the Total umber of

Communicating Branche

tern of the Anh;romedial Region of the Leg

Table 2 show thatth numberofcommunicating bran h
di playedamean of3.60and3.27 pectivcly fortherightand
left ides. Neverthel we point out that the nW11ber of
communicating eins aried from t\ 0 to ix for both id ,but
the analy is of tables 3 and 4 e aluating th mean values of
ex1emaldian1 t roftheproximaJanddistal gmenlSfCSlA.uivel
of the G ,did not d monstratc ignificant differenc .

TIle analy i oftabk: 5 how that the e temal diameter
of the communicating branch i proportional to their
proximity to th anterior tibial tubel'O ity. Attention i
call d to the rrange pl: t that i the confluenc ofthe two
communicating em in the rc pe ti e accompan ing
vein of the po terior tibial artery, follo\ cd by a ingle
artery, i.e., there are two vein for each artery.

The graph illu'trating the concentration of the
communicating brnn h shows that the majority of th .

I i distributed in th distal third ofthe limb. i.e., in the ten
centimet rs proximal to th medial maleolus. From a clinical
pointofview thisdatapcmlitstheanteromedial fasciocutaneous
flap ofthe leg to be ectioned proximally, thus maintaining its
arteria- HOUS blood supply via the distal pedicl l..li.

Conclu ion

1. Th communicating branche' al ay pa ber- e n
the oleu and fle or longu muscle.

2. The major number of communicating branche i
ituated in the lower third of the leg.

3. Thediameterofth proximal ommwli atingbranch
i gr ater than that of the di talon .

4. There arc t\ 0 communicating v in' for ea h art ry.
5. There i no tatistically ignificant differcnce regarding

lat rality.

Tabela 2

Media, Desvio Padrao, Valor Minimo e Maximo
do nfunero de ramos comunicante segundo a

lateralidade

Mean
tandard Deviation

Minimum
Maximum

Right
3.60
0.99
2.0
6.0

Left
.27

1.16
2.0
6.0

edia
D io Padrao
Minimo
Mil'imo

Direito
3,60
0,99
2,0
60

E qu rdo
3,27
1,16
2,0
6,0

Comparing individual ides. no ignificant differences were
noted regarding the total number of mmuni ating ve el.

Te te de ilco on
(dlreito x e querdo)

T calculado = 15.00 T entico =
I Quand comparamos a ImcraJidade d individu na-o-en-n-traJ-n-os-l

dift:renr,:as sigl1lficativas <:m relal;3 ao nwner total de comumcant .
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Table 3

Mean, Standard Deviation, Minimum and Maximum
Value of the E1.iernal Diameter of the Proximal

Segment (mm) of ihe Great aphenous ein

Mia, Desvio Padrio alor Minimo e M3ximo do
diametro extemo do segmento proximal, em rom da

cia safeDa magna egundo a lateralidade

E qu rdo
3,24
077
2.3

Direito
3,2
0,57
2,4
4.

M'dia
De vio Padrao
Minimo
Maximo

Left
3.24
0.77
2.3
5.3

Right
3.26
0.57
2.4
4.

Mean
tandard Deviation

Minimum
alUmum

Te te de Wilcoxon
(diretio x e querdo)

T calculado = 5] ,00 T criti

Wilcoxon' Te t
(Right x Left)

I Calculaled T = 51.00 Criti al T = 21

There was no ignificant differen e between the id
when the diam ler of the external proximal egment of the

IGreat aphen u Vein was analyzed.

Mean, Standard Deviation, Minimum and
Maximum Value of the Eternal Diameter of the

Distal Segment (mm) of the G

E qu rdo
3.16
0.76
2, I
4.

Direito
3,21
0,59
2.1
4.2

Media Desvio Padrao Valor Minimo e Maximo
do wametro e, terno do segmento distal em mm

da eia afena magna egundo a lateralidade

I
Media
De vio Padrao
Minimo

aximo

Left
3.16
0.76
2.1
4.

Right
3.21
O. 9
2.1
4.2

Mean
landard Deviation

Minimum
aximum

ilcoxon' Te t
Right x Left)

alculated T = 51.00 Critical T = 25

Te t de ilco on
(direilo x querd)

T calculado = 51,00 T critico = 25

Graph I - Grafico I Concentration of the Communicating Branches / Concentral;3o dos Ramos
Comunicantes segundo a lateralidade

'1
;.......,r----''''----,----i

i'l-+~~-"-­

! of-:II-h...,..+-r.-

I· I

Tbj graph how that the major concentratIOn of commulllcatmg
bran he is ituated in the di tal third of the leg on both ide
confi.rmed by the number ofbranche in the proximal ten centimeter
of the medial maleolus.
Ob erva-se que a maior concentracao de ramo. comunkante
situa- e no terco di tal da perna em ambo 0 lado, traduzida pelo
nfunero de ramo no dez centimetro proximai a maleolo
medial.
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alor Minimo e aximo do diametro externo
segundo a lateralidade

Direito
la 2a 3a 4a 5a 6a Ib 2b 3b 4b 5b 6b

I 58 I 85 1,73 2,02 245 I 50 150 1,64 1,67 203 200 220
0,93 068 086 064 1,06 0,71 046 0,66 0,68 1,56
04 I I 00 1 3 1 7 1,5 050 09 00 12 09 22
3,9 3,4 32 3,1 32 1 5 3,0 2,3 3,1 3,0 3 1 2.2

E querdo
la 2a 3a 4a 5a 6a Ib 2b 3b 4b 5b 6b

I 36 1,88 1,62 2,02 280 5,10 1,27 1,59 1,56 1,76 2,15 4,90
0,82 0,68 0,58 029 0,42 067 040 043 051 1,34
0,1 0, 07 1 6 25 5,1 01 0,9 08 09 1,2 4,9
32 2,9 2,5 22 3,1 5 I 2,3 2,2 2,4 2,2 3.1 49

Anatomic tudy of the Communicating Venou ystem of the Anteromedial Region of the Leg

tandard Deviation, Minimum and Maximum alue of the External Diameter (mm) of the
Communicating Vessels

Right
ComuD 2 3 4 5 6 1b 2b 3b 4b 5b 6b

ean 1.5 1. 5 1.73 2.02 2.45 1.50 1.50 1.64 1.67 2.03 2.00 2.20
Standard De iation 0.93 0.68 O. 6 1.06 0.71 0.46 0.66 0.68 1.56
Minimum 0.4 1.1 0.0 1.3 1.7 1.5 0.5 0.9 0.0 1.2 0.9 2.2
Maximum 3.9 3.4 3.2 3.1 3.2 1.5 3.0 2.3 3.1 3.0 3.1 2.2

Left
Comun la 2a 3a 4a 5a 6a Ib 2b 3b 4b 5b 6b

Mean 1.36 1.8 1.62 2.02 2.80 -.10 1.27 1.59 1.56 1.76 2.15 4.90
Standard De iation 0.82 0.68 0.58 0.29 0.42 0.67 0.40 0.43 0.51 1.34
Mmimum 0.1 O. 0.7 1.6 2.5 5.1 0.1 0.9 0.8 0.9 1.2 4.9
Maximum 3.2 2.9 2.5 2.2 3.1 5.1 2.3 2.2 2.4 2.2 3.1 4.9

ComUD.

Media
De io Padriio
finimo
1aximo

Comun.

Media
Desvio Padriio
Minimo
M3.ximo
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