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Venous Anatomic Variations in Brachial Fossa
Encountered during a Consfruction of
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Abstract

Objective: To study venous pattern in brachial fossa of the patients undergoing arteriovenous fistula (AVF)

construction. Presence of perforating veins was also assessed.

Methods: This was a retrospective descriptive study which evaluated the anatomic variations of brachial fossa venous
pattern in 196 end-stage renal disease (ESRD) patients. All patients were referred to the Department of
Surgery, Faculty of Medicine Vajira Hospital, University of Bangkok Metropolis during February 2005 and
April 2010 for AVF construction. The drawing illustrations as well as the description of the antecubital veins

were reviewed from the operative notes.

Results: Three various anatomic types of brachial fossa veins were recognized. The most common was multiple or
M formation (median cephalic vein joining with median basilic vein and presence of median vein of forearm
between cephalic and basilic veins) which was found in 159 patients (81.1%). The other 2 types were less
common: single vein (median cubital vein) across brachial fossa joining between cephalic and basilic veins
and absence of median vein of forearm in 10 (5.1%) and no joining vein between cephalic and basilic veins
in brachial fossa and absence of median vein of forearm in 27 (13.89%). Out of 196 patients, 177 (90.3%) had

perforating veins.

Conclusion: Multiple or M formation (median cephalic vein joining with median basilic vein and presence of median
vein of forearm) was the most common venous pattern in brachial fossa of the patients undergoing AVF
construction. The perforating vein was also commonly found. The surgeon should recognize these venous

anatomic variations and be cautious during the operation.
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Introduction and veins. Surgical site on the snuffbox or in the wrist is
generally the most common surgical site followed by the

Arteriovenous fistula (AVF) is a common tech-  brachial fossa.

nique for creating vascular access for patients with end-
stage renal disease (ESRD). Superficial veins in the
upper extremities, particularly the antecubital veins, are

used for an anastomosis between the adjacent arteries

Cephalic vein over the wrist is the best native
vein chosen as a conduit for AVF'™, The patency rates
were as high as 90% during the first year after the
procedure®, and slightly declined to 50-80% during the
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following 2-5 years’®. The technique commonly rec-
ommended is to anastomose the radial artery and the
cephalic vein over the wrist"’. However, the success of
wrist arteriovenous formation is sometimes limited due
to a presence of thrombophlebitis and fibrosis caused by
previous parenteral drug administration. In these events,
AVF construction over the brachial fossa is an alterna-
tive option. Joining vein between cephalic and basilic
vein is generally used as the best native vein chosen as
a conduit for AVF in the brachial fossa.

Previous studies, including one from our institu—
tion, reported that 42.6-68.8% of all AVF construction

procedures were performed in brachial fossa™"

. Approxi-
mately 93% of them were achieved with AVF matura-
tion. Conventionally, the venous system in the brachial
fossa was classified into 2 main patterns: one or multiple
cubital veins across the fossa. The latter is known as an
M-formation". Nevertheless, one observation from our
previous study’ and other reports'™ was a variation of
venous anatomy especially the joining veins in the bra-
chial fossa. This variation is more commonly found than
that encountered in the wrist.

The anatomic variation of the joining veins cer—
tainly cause operative difficulties and associated compli-
cations. In order to avoid or minimize the inadvertent
injury to the vein during an AVF construction, recogni-
tion of any anatomic variations of veins in the brachial
fossa is crucial. The objectives of this study were to
determine the various anatomic forms of antecubital vein
and presence of any perforating vein in the brachial

fossa.

Methods

The study obtained an approval from the Ethics
Committee for Research involving Human Subjects of
the institution. All ESRD patients who were consulted
to the Department of Surgery from February 2005 to

April 2010 for AVF construction were identified. Inclu-
sion criteria were the patients, regardless of age and
gender, who had AVF construction over the brachial
fossa in the institution and had complete operative des-
cription together with illustration of the venous anatomy
in the brachial fossa.

The procedures of AVF construction were gene-
rally conducted as the followings. Pre—operative testing
of venous patency and clear course of drainage of both
arms was done by a tourniquet to select a more appro-
priate side. A transverse incision was made 1.5-2 cm
distal to the elbow crease. Searching for the cephalic
vein and brachial artery was performed by exploring the
subcutaneous tissue at least 3 cm around the surgical
incision. The anatomy and figures of these antecubital
arteries and veins was drawing-illustrated together with
the description in the operative note. Soft tissue in the
surgical area was dissected to identify the cephalic, basilic
and the median cubital veins as well as their perforating
branches (Fig. 1). The bicipital aponeurosis was incised
to expose the brachial artery and its associated deep
vein. The venous limb was followed 1-2 cm above the
crease to ensure that all deep veins or their main branches
were ligated. The anastomosis may be achieved by either
side-to—side or end-to-side patterns. After the opera-
tion, all patients were scheduled for follow—up visits at
the first week, first month and then every 3 months
thereafter. A patency of the fistula as well as edema of
the forearm was assessed.

Data collected were: pattern of AVF anastomosis,
various anatomic locations of veins in the brachial fossa,
number and sites of perforating veins, presence of post-

operative edema at 1 week and 1 month.

Results

Two hundred and three patients were identified

during the study period. Seven were excluded due to
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Fig. 1 Transverse incision 1.5-2 cm distal to the elbow crease exposing venous pattern of the brachial fossa

incomplete operative illustration of venous pattern. From
the 196 ESRD patients included in the study, we found
3 anatomic venous patterns in the brachial fossa: mul-
tiple or M—formation (median cephalic vein joining with
median basilic vein and presence of median vein of
forearm between cephalic and basilic veins) in 169 pa—
tients (81.1%) (Fig. 2), single vein (median cubital
vein) across brachial fossa joining between cephalic and
basilic vein and absence of median vein of forearm in 10
(5.1%) (Fig. 3), and no joining vein between cephalic
and basilic veins in brachial fossa and absence of median
vein of forearm in 27 patients (13.8%) (Fig. 4).
Among the 159 patients with M—-formation, 3 va—
riants were identified based on the levels of median cephalic
and median basilic veins (Fig. 2). Symmetrical M-for-
mation when the two veins were in the same level and
asymmetry (high cephalic or high basilic) if one was
higher than the other. We found symmetrical M—forma-
tion more commonly than the asymmetrical patterns: 134
patients (84.3%) compared to 25 patients (15.7%)
respectively. Among the 10 patients with single vein
across brachial fossa, 2 variants were found based on the

levels of cephalic and basilic veins: high cephalic or

high basilic (Fig. 3). We found equally distribution of
the two patterns (5 patients in each group). One of the
joining veins (median cephalic, median basilic or
median cubital verin) in all 169 patients was used for an
AVF. In 27 patients whose joining veins could not be
identified despite the best attempt by extending the
incision, the distant cephalic vein was used for the AVF.

Out of 196 patients, we found that 177 had perfo-
rating vein (90.3%). Among these 177 patients, 19
patients had 2 perforating veins, while the rest had only
1 perforating vein. Six various anatomical patterns of
perforating veins were categorized according to its con—
nection with the following veins: median vein of forearm
in 77 patients (39.3%), median cephalic vein in 52
(26.5%), median basilic vein in 25 (12.8%), cephalic
vein in 19 (9.79%), median cubital vein in 8 (4.1%),
distal cephalic vein in 6 (3.1%), and proximal cephalic
vein in 4 (2.0%). Of note, perforating veins in 5 patients
(2.6%) was identified in M-structure, running superfi-
cially 2-3 cm before their perforation into the deep venous
system.

Aside from the 3 major venous patterns, 18 pa-—

tients had other minor anatomic variations. These were:
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Fig. 2 Venous pattern of brachial fossa: multiple (M)-formation (median cephalic vein joining with median basilic

vein and presence of median vein of forearm)

double median cephalic vein in 5 patients, double cephalic
vein in 5 patients, double median vein of forearm in 2
patients, congenital hypoplasia of median cephalic vein
(smaller than 0.5 mm without fibrosis) in 4 patients, and
abnormal vein connection from proximal basilic vein to
proximal cephalic vein in 2 patients.

The arterio-venous anastomoses were performed

as side—to-side in 181 patients (92.3%) and end-to-side
in the other 15 patients (7.7%). Postoperative edema
occurred in 7 patients (3.69) whose condition was sub-
sided after 1 month with conservative management. To
be noted, all cases (1009%) were the patients whose

perforating vein could not be found.
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Fig. 3 Venous pattern of brachial fossa: single vein across brachial fossa (median cubital vein) and absence of

median vein of forearm
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Fig. 4 Venous pattern of brachial fossa: no joining vein between cephalic and basilic veins in brachial fossa and

absence of median vein of forearm

Discussion

Venous drainage track of the forearm starts from
the median vein of forearm which drains subcutaneous

tissue of the wrist upward and divides into 2 branches of

cephalic and basilic veins. These 2 veins lie in the bra-
chial fossa. This fossa is a triangular area located be-
tween the pronator teres, brachioradialis, and an imagi-
nary line joining the humeral epicondyles. These 2

cephalic and basilic veins generally have inter-connect-
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ing or joining vein in between. This joining vein is
usually the venipucture site to obtain blood sample, without
any important physiologic function in normal individual.
Nevertheless, it is crucial for the success of the AVF
procedure for a dialysis in an ESRD patient.

Previous studies reported that a single joining vein
was more common in brachial fossa than the M-formation:
approximately 809% or higher vs 2.9-20%, respectively.'**
We had different finding that the M-formation was more
commonly found in our study or as high as 80%. We do
not know whether ethnic or racial background of the
population studied will have influence on these venous
patterns until more studies can confirm our observation.
In the mean time, this finding should alert any surgeon
to be aware of this venous pattern.

The perforating vein is another structure, probably
assisting in the venous drainage system in brachial fossa.
However, its existence and clinical importance is rarely
mentioned. Theoretically, its presence will allow an al-
ternative arterio—venous shunting track in the deeper tis—
sue, so it needs to be ligated to ascertain the optimal
function of superficial arterio—venous structure or else
the success rate of the AVF will be deteriorated. One
previous study prospectively compared the flow of su-
perficial AVF between those who had perforating vein
clamping or no clamping.” The authors of that study
found that clamping of perforating vein significantly in-
creased radial artery pressure compared to the other group.
This, in turn, increased a considerable amount of flow
from the side-to—side AVF or increase an access of the
superficial veins. Our study found perforating vein as a
very common venous structure in this area or as high as
90%. This finding probably supported the success rate of
the AVF procedure in our previous report which was as
high as over 90%.°

Nevertheless, the benefit from the perforating vein
ligation was accompanied by minor disadvantage. Our
study found approximately 4% of edema. All of this
event occurred in the patients whose perforating vein

could not be found. Previous study by Suwichatkul et

al'® who reported patterns of AVF procedure found higher
incidence of forearm edema (6.9%). Only the type of
AVF was found as the cause of edema; higher rate was
found in the side-to-side anastomosis than that of the
end-to-side anastomosis, 12.29% vs 1.9%." However,
the authors did not mention whether they had ligated the
perforating vein or not. Out of 196 patients, we could
not find perforating vein only in 19 cases. Seven of them
developed edema (36.8%). This event might be the
result of failure to detect and to ligate the perforating
vein. Therefore, we would like to emphasize the impor-
tant role of perforating vein ligation.

Our study had some limitations. The area of dis-
section was relatively small, which might potentially
missed some veins.

In conclusion, multiple or M formation (median
cephalic vein joining with median basilic vein and pres-
ence of median vein of forearm) was the most common
venous pattern in brachial fossa of the patients undergo-
ing AVF construction. The perforating vein was also

very common in this area.
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