Bangladesh Journal of Medical Science Vol. 14 No. 03 July’15

Case report

Duplication unilateral femoral vein
Ferreira Arquez H

Abstract:

Background: The purpose of this paper is to describe a case of duplication of unilateral
femoral vein, with a complete extension of duplicated veins with similar diameters which is an
uncommon condition, noticed in fewer than 10% of lower limb. The venous anatomy is highly
variable, only 1/6 patients are exempt of these anomalies. One is the duplicity of the femoral
vein. The classic anatomic venous in the lower limb is found in only 16% of subject.
Methods: Anatomical variation in the lower limb was found during routine dissection in a 75-
year-old male cadaver in the Morphology Laboratory at the University of Pamplona. Result:
In the adductor canal femoral vein was divided into two veins: one medial and other lateral,
which ascended in parallel until the femoral triangle, at this level 6.5 cms below the inguinal
ligament the femoral vein- lateral ramus received to the lateral circumflex femoral vein, and
received to the medial circumflex femoral vein, followed the femoral veins lateral ramus binds
to the femoral veins medial ramus forming common femoral vein. Both Femoral Veins extend
from the adductor canal to the femoral triangle had a length of 18 cms. The caliber of the
femoral vein and the caliber of common femoral vein was 30 mm. The caliber of the femoral
artery at the femoral triangle was 24 mm. The caliber of the femoral medial and lateral venous
component was 20 mm. The common femoral vein received posterolateral to the deep femoral
vein; The common femoral vein received anteromedial at the great saphenous. Conclusion:
Knowledge of the truncular venous variations is important for the investigation of the venous
network. It is also important to recognize and avoid potential errors in diagnosis of deep
venous thrombosis of the femoral vein, in the case of an occluded duplicated trunk.
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Introduction

The femoral vein accompanies the femoral artery,
beginning at the opening in adductor magnus as
the continuation of the popliteal vein, and ending
at the level of inguinal ligament, by becoming the
external iliac vein. In the lower part of the adductor
canal it is posterolateral to the femoral artery; in
the upper part of the canal, and in the lower part
of the femoral triangle, it is behind the artery. At
the base of the femoral triangle it is medial to the
artery. The femoral vein has numerous muscular
tributaries. The deep femoral vein joins the femoral
vein posteriorly 4-12 cm distal to the inguinal
ligament, and the great saphenous vein then enters
anteriorly. Lateral and medial circumflex femoral
veins are usually tributaries of the femoral vein . The
complex embryologic development of the vascular
system often results in a myriad of clinically relevant

variants. It has been stated that the classic anatomic
venous pattern in the lower extremity is found in only
16 percent of patients. One of the most common
anatomical variations is the duplicity of the femoral
vein. This duplicity favours the vein thrombosis in
one of its branches with special clinical features such
as the absence of symptoms in the affected limb and
the early triggering of the pulmonary embolism?>.
The femoral region of the thigh is utilized for
various clinical procedures, both open and closed,
particularly with respect to arterial and venous
cannulations. Femoral vein catheterization is the
easiest and safest method for obtaining temporary
vascular access in hemodialysis patients, deep vein
transposition reconstruction surgery of the opposite
limb. Venous pattern particularly in the lower limbs
is of great clinical importance, while ligating the
veins to prevent the spread of deep vein thrombosis
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Duplication unilateral femoral vein

!, The purpose of this paper is described a case of
duplications unilateral of femoral vein, with a
complete extension duplicated veins with similar
diameters which is an uncommon conditions, noticed
in fewer than 10% of lower limb.

Materials and methods

The described anatomic variation were found in the
right side of a male cadaver of 75 years of age during
routine lower limb dissection in the Morphology
Laboratory at the University of Pamplona developed
by training medical students. The history of the
individual and the cause of death are not known.
The topographic details were examined by casual
dissection and the variations were recorded and
photographed.

Results:

Right lower limb:

The femoral vein on the right side was posterolateral
to the femoral artery as it entered the adductor
canal at the adductor hiatus. In the adductor canal it
divided into two veins, one medial ramus and other
lateral ramus, which ascended perpendicular until
the femoral triangle, at this level 6.5 cms below the
inguinal ligament the femoral vein- lateral ramus
received to the lateral circumflex femoral vein, and
received to the medial circumflex femoral vein,
followed the femoral veins lateral ramus binds to
the femoral veins medial ramus forming a common
venous trunk (CFV: common femoral vein) located
posterior to the femoral artery. Both femoral veins
extend from the adductor canal to the femoral
triangle had a length of 18 cms. The caliber of the
femoral vein at nivel of adductor canal and the
caliber of common femoral vein at nivel of femoral
triangle was 30 mm. The caliber of the femoral artery
at the femoral triangle was 24 mm. The caliber of the
femoral vein at the femoral triangle was much larger
that the femoral artery. The caliber of the medial and
lateral component venous was 20 mm. Four (4) cms
below the inguinal ligament the common femoral
vein received posterolateral to the deep femoral
vein; three (3) cms below the inguinal ligament the
common femoral vein received anteromedial at the
great saphenous. (Figure 1).

The femoral vein on the left side showed no
variations.

Discussions

The reported incidence of multiple femoral veins has
varied between 6% and 38% depending on the study
population and the employed modalities >*°. The
duplexultrasonography (US)studieshave consistently
demonstrated lower rates (6-25%) of multiple

femoral veins compared to that of the venographic
studies, which have reported rates of 31% and 33%
26, Park et al. (2011) using CT venography, multiple
femoral veins were found in 27% of the limbs, and
29% of the limbs had either multiple femoral veins
or popliteal veins, also demonstrated that 40% of the
patients had multiple femoral veins and 43% of the
patients had multiple femoral veins or Popliteal veins
in either leg®™. Per-patient results of Park et al.'° are
similar to that of Screaton et al.®, who examined 381
venograms and found that 46% of their patients had
duplicated or multiple femoral veins. With respect
to the length of the duplicated femoral veins, the
results of Park et al.’® are in concordance with those
of Quinlan et al.?, who reported that 6-15 cm was the
most common length found in 62% of the duplicated
femoral veins. Uhl et al.(2010) in their dissection
study on fresh non-embalmed cadavers reported that
venous malformations (truncular forms) occurring
during the late development of the embryo produce
several anatomical variations in the number and
caliber of the main venous femoral trunks at the thigh
level . They concluded that the modal anatomy of
the femoral vein was found in 308 of 336 limbs
(88%). Truncular malformations were found in 28
of 336 limbs (12%); unitruncular configurations in
3% (axo femoral trunk 1% and deep femoral trunk
2%). Bitruncular configurations were found in 9%
(bifidity of the femoral vein (2%), femoral vein with
axio-femoral trunk (5%), and femoral vein with
deep femoral trunk 2%). Though truncular venous
malformations of the femoral vein are not rare (12%),
their knowledge is important for the investigation of
the venous network, particularly the venous mapping
of patients with cardiovascular disease *.

Casella et al. (2010) observed that the most common
isolated anatomic pattern was the presence of a single
femoral vein. However, all forms of femoral veins
duplicity together were seen in more than half of all
limbs; only 28 (8.9%) limbs had fully symmetric
duplicated femoral veins 2, very distinct results of
venous duplicity in comparison with other reports*’.
The clinical importance of identifying duplicated
femoral veins and their possible impact on deep vein
thrombosis diagnosis has been previously pointed
out by other authors. It is also important to recognize
a bitruncular configuration to avoid potential errors
for the diagnosis of deep venous thrombosis of the
femoral vein, in the case of an occluded duplicated
trunk. Screaton et al (1998) observed that in patients
presenting femoral vein duplication, duplex scan
misdiagnosis for deep vein thrombosis was higher
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than in individuals with a single femoral vein, in your
retrospective review of 381 venograms obtained after
initial ultrasound findings were considered negative
for thigh or popliteal thrombosis in patients in whom
deep vein thrombosis was suspected®. False-negative
ultrasound findings occurred in four (2%) of 204
patients with single femoral veins and in 10 (6%)
of 177 patients with duplicated femoral veins. They
made an important inference that the frequency of
missed proximal thrombosis at ultrasound appears
to be increased when duplicated superficial femoral
veins are present, and imaging studies are insufficient
to support the adoption of a totally noninvasive
imaging strategy.

Liu et al.® in a venographic study of 337 limbs in
256 patients found that the incidence of deep vein
thrombosis was two times higher than that in the
limbs with a single femoral vein, observed a higher

prevalence of deep vein thrombosis in individuals
with multiple femoral veins. There were also a higher
proportion of asymptomatic deep vein thrombosis
patients presenting duplicated veins, which could
be explained by the collateral pathways provided by
the accessory veins and their natural relief for blood
congestion. That author suspected that the higher
prevalence of deep vein thrombosis in individuals
with multiple femoral veins could be explained by
an increased blood volume in the venous limb pool,
resulting in a slower flow rate and a predisposition to
thrombosis. Dona et al. designed a study to determine
the incidence of duplications in individuals presenting
for venous incompetence studies, and whether their
presence could, in theory, act as a predisposing
factor to deep vein thrombosis formation’. Duplex
ultrasound examinations were performed in which
venous duplications were actively searched for

Figure 1. Right lower limb. A. Dissection of the adductor canal and view anterior of thigh: AM: adductor magnus
muscle; VM: vastus medialis muscle; G: gracilis muscle; AL: adductor longus muscle; S: sartorius muscle; FA:
femoral artery; CFV: common femoral vein; FV: femoral vein; FV-MR: femoral vein- medial ramus; FV-LR:
femoral vein- lateral ramus. B. Dissection of the femoral triangle: asterisk: common femoral vein received at the
great saphenous vein (cut); LCFV: lateral circumflex femoral vein; MCFV: medial circumflex femoral vein; DFV:
deep femoral vein; FV-MR: femoral vein- medial ramus; FV-LR: femoral vein- lateral ramus.
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and recorded. The diameters of both limbs of any
duplicated system and the single vessel immediately
distal to it were recorded. Using these measurements,
the changes in total cross-sectional area associated
with these variants was calculated. In addition,
with the knowledge that the volume flow rate must
remain constant, the velocity changes associated
with such systems were calculated. Short-segment
femoral vein duplications were used to calculate the
percentage change in total cross-sectional area and
therefore blood flow velocities. Of the 13 (33%)
suitable for such calculations, and calculating for
each individual duplicated system, a mean increase in
the vessel’s total cross-sectional area of 42%, which
corresponded to a theoretical decrease in blood flow
velocity of 36%, was found. The study confirmed the
significantly high incidence of duplications of the
popliteal vein and femoral vein and the increase in the
possibility of the potential for deep vein thrombosis
formation secondary to changes in flow velocities.
Perhaps the high incidence of deep vein thrombosis
in multiple femoral veins can be explained by
increased blood volume in the venous pool and
conversely a decrease flow rate, which probably
predisposes the limb to deep vein thrombosis 1314,
The majority of pulmonary emboli arise from the
proximal deep venous system of the lower limbs'>'6,
and therefore, accurate assessment of this area is of
particular importance, more so when the incidence
of duplication of the superficial femoral vein is as
high as (30%) 2. The femoral vein also described
by the inaccurate term “superficial femoral vein” -
18, Duplication of the superficial femoral vein is a
recognized antecedent of missed proximal thrombus
at Ultrasonography * %, with the incidence being
twice as high in patients with a duplicated superficial
femoral vein compared with those with a single
superficial femoral vein . In a review of 269 cases of
acute lower limb proximal deep venous thrombosis,
Maki et al ?° showed that 22% of thrombi were
isolated to the superficial femoral vein, with the
remaining 78% having thrombus extending into the
common femoral or popliteal veins or both. Thus,
assessment of the superficial femoral vein is often
of great importance in the establishment of more
than 20% of all lower limb deep venous thrombosis
6. Therefore, like other authors 22!, cannot support

the suggestion that it is safe to exclude superficial
femoral vein in Ultrasonography assessment of the
lower limb 2. Femoral veins have been widely used as
vascular substitutes, especially in delicate situations.
Since initial reports, femoral vein has been the
first, if not the only, choice of substitute for in situ
reconstruction of the aortoiliac tree when prosthetic
infection is present. Casella et al > observed, 99.0%
of the main femoral veins and 25.4% of the accessory
veins presented diameters superior to 6 mm, a suitable
value for iliac substitution. Infrainguinal bypass
surgery is another possible application for femoral
vein as substitutes when the conventional options are
depleted * or infection is present. Diameters between
3 mm and 7 mm were observed in 17.2% of the main
femoral veins and 79.1% of the accessory veins.
Since these vessels are usually short for complete
substitution in infrainguinal bypass procedures, they
could be used in combination with saphenous or arm
veins to cover the necessary extension. Theoretically,
main femoral vein harvesting for use as a substitute
would be more tolerated in patients with duplicated
systems, as venous flow originating from leg veins
would naturally be redirected to accessory femoral
veins 2.

Conclusion

Femoral vein duplication is a common anatomical
variant of the lower limb deep venous system. The
presence of anomalies in the deep vein system
can be the underlying cause of silent thrombosis
that present with pulmonary embolism as the first
clinical manifestation. It should also be noted that a
thrombus is more likely to be seen in one canal of a
duplicated femoral vein than in the usual anatomy.
Thus, a thrombus in that canal could be easily missed
on ultrasound. Furthermore, for the surgeon, femoral
vein duplication could provide the opportunity to
use one of the trunks for deep vein transposition
reconstruction surgery of the opposite limb.
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