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ABSTRACT

Understanding the anatomy and normal anatomical variations of lower limb arterial system is undeniably important not
only to understand the pathology involving the vessels of lower limb but also as a part of endovascular intervention and
surgical planning in cases which demand them as a part of treatment. There have been very few cases of duplication of
SFA cited in the literature, close to six worldwide and this being the seventh case in the world and first to be reported in
Indian population. We incidentally came across this normal variant during US lower limb (US-LL) duplex scan in a patient
with claudicating pain in bilateral lower limbs hence suspected of having peripheral vascular disease. It was confirmed on
CT-Peripheral Angiography (CT-PA) which was done successively.
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INTRODUCTION

"The lower limbs undeniably the fundamental part responsible
for mobility of body, it comes to utmost importance knowing
the blood supply to the muscles and bones composing them.!
For clinching the right diagnosis of the pathologies involving
the arteries of lower limb It comes to thorough knowledge
of not only the normal vascular anatomy, the disease
presentation and findings on different imaging that are to
be taken into consideration but also knowing the normal
anatomical variants and the normal physiological changes
are equally important. As we encountered an extremely rare
variant of SFA, hence for this report the course of SFA along
with its known anatomical variations will be the topic of
interest.

CASE REPORT
A 69-year-old male presented in the medicine OPD with

complaint of severe claudicating pain over bilateral calf
regions along with swelling, discoloration and scaling of
involved region since past 1 month. History of loss of
sensation over dorsal aspect of bilateral feet was also given.
'The patient is a smoker and known diabetic for 20 years on
OHA, hypertensive for 2 years on medications and CKD
patient managed on medications and dialysis. Considering
in account the history provided, a provisional diagnosis of
Peripheral vascular disease (PVD) was made and the patient

was sent for bilateral LL US duplex scan for further evaluation.
The scan was done using GE Expert PS5 USG machine
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which revealed normal venous system with no evidence of
any DV'T, but the arterial scan revealed two SFAs bifurcating
at the level of proximal thigh continuing in close proximity
till the distal third of thigh before reuniting however, they
were comparatively narrow in diameter in comparison to that
of the opposite limb where only one SFA was seen. Other
findings included atherosclerotic wall calcifications involving
distal LL arterial system bilaterally (Rt side > Lt side) with
signiﬁcant stenotic plaques.

'The patient was further advised for CT-PA which the patient
underwent post nephrology clearance in view of pre-existing
Medical Renal Disease. CT-PA was done using GE 128
Slice CT machine using standard C'T-PA protocol i.e., 120cc
of Iohexol Contrast followed by a 30cc normal saline (NS)
push under 10 second monitor delay with ROI at the level
of descending aorta and enhancement threshold of 100HU.
Reformatted images in all three planes i.e., axial, coronal
and sagittal section were taken and carefully studied and
the resultant being consistent with USG findings but more
precise. AT ~3cm distal to the origin of the SFA, it was seen
duplicating into two marginally smaller diameter vessels in
comparison to the contralateral limb where only one normal
diameter SFA was noted. The duplicated vessels were seen
taking the normal SFA course in close proximity throughout
the length of thigh in the adductor canal before they were
seen reuniting to form back the SFA ~ 14.2 ¢cm proximal
to knee joint with normal opacification and no evidence of
any filling defect or atherosclerotic wall calcifications noted
within. Atherosclerotic wall calcifications with narrow caliber
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Figure-1: Axial grey scale ultrasound(a) and corresponding
colour Doppler (b) images at the level of left upper thigh
showing duplicated SFAs and single FV lying posterior to it.

Figure-2: Axial CTA(a) and coronal maximum intensity
projection images (b) showing duplicated SFAs on the left
side(arrows) and normal single SFA on the right (arrowhead)

and faint opacification were noted predominantly in the long
segments of bilateral PTA and peroneal arteries and all these
findings became clearer after post-processing rendered 3-D
volume rendered images. Hence, the diagnosis of duplicated

SFA with bilateral PVD changes was reported.
DISCUSSION

The arterial system in the lower limbs of an adult consist
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Figure-3: 3D reconstructed CTA images of the left lower
limb(a) and both lower limbs (b) demonstrating the
duplicated SFAs on the left (thick arrows) with fusion at the
level of the adductor hiatus (asterisk). Thin arrow points to
the normal unduplicated SFA on the right side.

of two embryonic vessels - both of which take root from
the dorsal root of the umbilical artery in the 6mm human
embryo. One of them is the primitive or axial artery — the
sciatic artery - and the other is of later development and
joins the axial artery just above the knee. During the early
embryonic stage, the sciatic artery supplies the lower limb.
By the third month of development, the superficial femoral
artery (SFA) takes over blood supply to the lower limb and
the sciatic artery is completely interrupted.?

While anatomical variations of the SFA are rare, three
of the variations have been described so far in literature -
hypoplasia or aplasia associated with persistent sciatic artery
(PSA)* - the most common one, duplicated SFA and absence
or duplication of the deep femoral artery.’” Duplication of
the SFA is very rare and to the authors’ knowledge has been
documented only rarely in literature.** 'This is in contrast
to duplication of the femoral vein which is very common at
almost 41% in a study of 240 patients.”® Diagnosis of the
arterial variant is more difficult as the venous duplication
is much more common and thus readily identified during
routine ultrasound examinations and the second artery may
actually be mislabeled as a large collateral during Duplex
examination®.

The femoral arterial plexus has multiple vascular channels
called ‘rami femorales’ which form wide ‘femoral rete’ and
combine to form the SFA and deep femoral arteries *. The
duplication of the SFA has been hypothesized to be due to
failure of union of the femoral artery rete resulting in the
formation of two arterial channels rather than one. A branch
from the axial artery named as the ‘ramus communicans’
has been proposed to act as the fusion point of the SFA
duplication.* If the two limbs of the SFA do not unite at
some intermediate point, they must unite at a point just
above the knee wherein the ramus communicans divides into
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multiple branches. * Rarely, in some cases where the distal
reunion does not occur at this level, the duplicated SFA can
be associated with popliteal duplication as well.®

The significance of the duplicated SFA is that it is an
anatomic variation which may be troublesome for the
vascular surgeon or interventionist during a procedure.
In a case report by Aksoy et al with a diagnosis of lower
limb ischemia due to acute thromboembolism, both SFAs
had to be catheterized with 4F and 5F Fogarty catheters
followed by embolectomy.® Other pitfalls include a possible
misinterpretation of the duplicated SFA as a large collateral
vessel on Doppler examination*

A review of 12 cases of duplicated SFA was made by Senior
in 1925% Most of these cases however, were diagnosed in
the 19" century based on autopsy findings. 2 other cases
have been reported in the 1900s based on live patients'™'2
8 relatively recent cases have been reported so far according
to the authors’ best knowledge**131% the most recent ones
being published in 2020 #*While Hapugoda et al remark that
the duplicated SFA is unlikely to cause foreseeable vascular
compromise’, the paucity of literature on this subject due to
its rarity precludes any conclusive decision on the topic unlike
the aneurysmal complications associated with a persistent
sciatic artery'®. Thrombosis of one limb has been described
in one case on Doppler and MRA" and another case had
a stenosis at the confluence of the proximal duplication
with multiple duplications of the SFA on angiography and
CTAZS. In the latter, due to narrow calibre and the unknown
fragility component of the duplicated vessels, only one of
the proximal duplicated vessels could be traversed with a
guide wire and catheter and no intervention was performed
for the same.® Kim et al further noted that the presence of
multiple duplications likely contributed to diminished distal
perfusion resulting in claudication symptoms.® Collaterals
noted around the duplicated vessels in Hapugoda’s case
report favour this theory.”

It is also interesting to noted that of the 8 total reported
cases, 3 were diagnosed on USG itself and confirmed on
MRA/CTA/Angiography”!3'* while others were diagnosed
on CTA/angiography*®!* save for one which was missed on
USG and diagnosed on subsequent angiography due to the
possible misinterpretation as a collateral vessel*. This report
thus highlights the need for publishing such cases owing to
the rarity of this variant and the lack of established literature
and consensus regarding its pathological significance.

CONCLUSION
'The finding of a duplicated SFA is very rare as evidenced by

the sparse literature on the subject. Such a variant should not
be missed however, as the reduced caliber of the duplicate
vessel may compromise femoral access during interventional
procedures such as angiography ®. As the hemodynamic
implications of a duplicated SFA are as of yet incompletely
understood, further reports will likely be necessary to expand
the literature on the subject.
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