ORIGINAL COMMUNICATION

Anatomy Journal of Africa. 2015. 4(1): 528 — 533

Variant Branching of the Common Femoral Artery in a Black
Kenyan Population: Trifurcation is Common

Julius Ogeng’o, Musa Misiani, Bethleen Waisiko, Beda O. Olabu, Emily Maranga
Correspondence to Prof. Julius Ogeng’o, Department of Human Anatomy, University of Nairobi P.O. BOX 30197 — 00100

Nairobi, Kenya. Email: jogengo@uonbi.ac.ke.

ABSTRACT
Branching pattern of common femoral artery is important during artery catheterization, orthopaedic,
plastic and general surgery in the proximal thigh. Frequency of variant branching shows ethnic
variation but there are no data for black African populations. Since atherosclerotic diseases are
increasing and femoral artery catheterization is rising, variation in branching of common femoral artery
was studied by dissection in a black Kenyan population. 208 femoral arteries in 104 limbs were studied.
Bifurcation occurred in only 72.1% of cases. Trifurcation into superficial femoral, profunda femoris and
lateral circumflex femoral arteries occurred in 27.9% of cases. Trifurcation of common femoral artery
is @ common variation in the black Kenyan population. Pre — operative ultrasonic evaluation of the
femoral arterial system is recommended to minimize inadvertent arterial injury during catheterization or

surgery.

INTRODUCTION

Common femoral artery (CFA) is the segment of
the artery proximal to the origin of profunda
femoris artery (PFA) at the so-called femoral
bifurcation, while the segment distal to the
bifurcation is called superficial femoral artery
(SFA) [Standring et al., 2008; Crisan, 2012].
Variations in branching pattern of common
femoral artery are important during arterial
catheterization for diagnostic and therapeutic
radiology, femoral embolectomy and proximal
thigh surgery (Thitilerdecha et al., 2012). Such
variations may also explain variations in
occurrence of atheroma (Moore et al., 2012)
and influence interpretation of the effects of
lower limb vaso occlusive disease (Norgen et
al., 2007). The branching patterns display
ethnic variation but data from black African

populations are scarce. We recently described
variant origin of the lateral circumflex femoral
artery (Sinkeet et al., 2012), but did not
elucidate variational branching of common
femoral artery. Atherosclerosis of the common
femoral artery frequently occurs in association
with disease in the aortoiliac and femoral
popliteal territories (Norgen et al., 2007; Kang
et al., 2008; Nelson et al., 2012). Further,
atherosclerosis is becoming more common in
black African populations (Mensah, 2008).
Accordingly, data on the femoral artery, which
is one of the most frequently cannulated and
involved artery is critical. This study therefore
aimed at describing the variations in branching
pattern of the common femoral artery in a black
Kenyan population.

MATERIALS AND METHODS

This was a cadaveric dissection study. Two
hundred and eight femoral arteries from 104
lower limbs of black Kenyans were examined
at the Department of Human Anatomy,
University of Nairobi, Kenya. The femoral
triangle was exposed on both sides by three
incisions along the inguinal ligament, from
the anterior superior iliac spine to the knee
and from the pubic symphysis to the knee.
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Skin flap and fascia were removed, fibrofatty
tissue and veins cleared, to expose sartorius
and adductor longus muscles. The muscles
were retracted and femoral sheath opened to
expose the entire length of the femoral
artery lateral to the femoral vein (Figure 1).

Common femoral artery (CFA) was defined
as that segment between the inguinal
ligament and origin of Profunda femoris
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artery (PFA), while the continuation beyond
here was referred to as the superficial
femoral artery (SFA). The junction between
CFA and PFA was considered the femoral
bifurcation. Medial circumflex femoral artery
(MCFA) was identified as the largest branch
of either CFA, PFA or SFA that wound around
the medial side of the femur between
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Figure 1A: Dissection of femoral triangle to
display the common femoral artery (*) in
the oval

Two hundred and eight CFAs from 104
individuals (68 male and 36 female) were
available for examination. Two patterns of
branching of the CFA were identified.
Bifurcation (Fig 1A) into PFA and SFA was
the most common pattern (72.1%).
Trifurcation (Fig 1B) into SFA, PFA and LCFA
was observed in 58 (27.9%) cases. In all
cases, MCFA arose either from a common
short trunk with PFA (Fig 1C) (20.4%) or
from the PFA (79.6%). LCFA arose from PFA
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pectineus and iliopsoas then between
obturator externus and adductor brevis.
Lateral femoral circumflex artery (LCFA) was
taken as the largest branch that coursed
laterally on the lateral side of the femur
between the anterior and posterior divisions
of the femoral nerve.
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Figure 1B: DraWing of femoral triaﬁgle to
show proximal femoral artery (*) and
femoral vein (+) in the circle

RESULTS

in 138 (66.7%), CFA in 58 (27.9%) and from
SFA in 12 (5.6%) cases (Fig 1D).

Also noteworthy in these cases of bifurcation
was the level of origin of the MCFA and
LCFA. These vessels originated at the same
level in only 62 (29.6%) instances. In the
remainder (70.4%), LCFA arose from PFA
distal to MCFA. Gender and side differences
were not statistically significant.
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Figure 1 A - D: Branching pattern of the common femoral artery in an adult black Kenyan population. A: Bifurcation (*) of
the common femoral artery (CFA) into the superficial femoral artery (SFA) and profunda femoris artery (PFA). Note the origin, at the
same level, of the medial and lateral circumflex femoral arteries (M) and (LCFA) respectively from profunda femoris artery. B: Trifurcation
(*) of the common femoral artery (CFA) into the superficial femoral artery (SFA), profunda femoris artery (PFA) and lateral circumflex
femoral artery (LCFA).Note the origin of medial circumflex femoral artery (MCFA) from profunda femoris artery. C: Trifurcation (*) of the
common femoral artery (CFA) into the superficial femoral artery (SFA) profunda femoris artery (PFA) lateral circumflex femoral artery
(LCFA) and common trunk for medial circumflex femoral (MCFA) and profunda femoris (PFA) arteries. D: Bifurcation (*) of the common
femoral artery (CFA) into superficial femoral (SFA) and common stem for PFA and MCFA. Note the origin of lateral circumflex femoral
artery (LCFA) from superficial femoral artery (SFA).
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DISCUSSION

The femoral artery usually bifurcates into the
superficial femoral and profunda femoris
arteries (Standring, 2008; Crisan, 2012).
Observations of the current study revealed,
however, that bifurcation occurred in only
72.1% of cases. In the remainder (27.9%), the
artery trifurcated into SFA, PFA and LCFA.
There are only isolated reports of such variation
(Guidicelli et al., 1977; Troupis et al., 2013;
Savirithri, 2013). The variation results from
origin of LCFA from the common femoral artery,
which occurs in up to 33% of cases (Basar et
al., 2002). A remarkable finding of the current
study is the high frequency of origin of
circumflex femoral arteries from the superficial
femoral arteries. This is hardly reported in
literature. It is probable that this is due to a
nomenclature difference for various segments.
Knowledge of these variations is, however,
important to minimize inadvertent damage to
the arteries during orthopaedic, plastic,
vascular, general surgical and invasive
cardiology procedures (Troupis, 2012).

The presence of trifurcation significantly alters
flow patterns, which may predispose to

atherosclerosis. Accordingly, the high frequency
of trifurcation suggests that this population is
more vulnerable to atherosclerosis. Cases
where MCFA, LCFA or both arise from CFA may,
in the same way, be more vulnerable to
atherosclerosis. 27.9% frequency is higher than
most of those reported in other populations
(Table 1). This may constitute part of the
explanation for more frequent involvement of
CFA and SFA in atherosclerosis.

These figures reflect wide variations in origin of
circumflex arteries. Origin of the latter directly
from the femoral artery may be due to varied
levels of separation of profunda femoris from
the femoral artery during development. These
variations should always be considered during
diagnostic, interventional radiological and
surgical procedures in the femoral triangle
(Prakash et al.,, 2010). In conclusion,
trifurcation of common femoral artery is a
common variation in the black Kenyan
population. Pre — operative ultrasound
evaluation of the femoral arterial system is
recommended to minimize inadvertent arterial
injury during catheterization or surgery.

Table 1: Origin of the circumflex femoral arteries in various populations

Reference

Population CFA
Siddharth et al., 1985 Indian 26
Uzel et al., 2008 Turkish -
Adachi, 1928 German 14
Lippert and Pabst, 1985 German -
Massoud and Fletcher, 1997 American 18
Basar et al., 2002 Turkish -
Fukuda et al., 2005 Japanese -
Dixit et a/., 2011 Indian 19.3
Tanyeli et al.,, 2006 Turkish 15
Perera, 1995 [683] Colombian 35.4
Samarawickrama et a/., 2009 Greek 31
Emura, 1989 Japanese -
Current study, 2013 Kenyan -

Frequency of origin of circumflex femoral arteries (%)

MCFA LCFA

PFA SFA CFA PFA SFA
63 - 16 71 -

- - 19.1 77.3 -
63.2 - 18.3 78.2 -
58 - 19 76 -
81 - 2.8 81 -

- - 32.9 67.1 -

- - 16.6 78.6 -
66.7 - 7.9 77.2 -
79 - - - -
64.5 - 14.6 85.4 -
62 - - 92.3

61.7 - - - -
79.6 4.1 27.9 66.7 5.6

MCFA= Medial Circumflex Femoral Artery; LCFA = Lateral Circumflex Femoral artery.
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