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Abstract: Studies reveal variations in the in the origin, number, and branching patterns of the lateral circumflex femoral
artery (LCFA). The present study aimed to document such variations and their potential clinical applicability. Thirty-two
femoral triangles of 16 embalmed adult human cadavers were dissected to investigate the variation in the origin, number,
and branching patterns of LCFA. The main branches of the LCFA were tracked independently for numerical variations in
branching pattern. The distance between the origin of LCFA and mid inguinal point (MIP) was also measured in each case.
LCFA was most commonly arising from profunda femoris (PF), followed by femoral artery (FA) and common trunk of the
femoral artery (CFA). Duplication LCFA was observed in 15 (46.87%) limbs, in 5 (31.25%) cases duplication was only on right
side, in 4 (25%) cases duplication was only on left side and in 3 (18.75%), duplication was bilateral. Cases with duplication
of LCFA, showed numerical variations with descending pattern being the most common. The average distance of LCFA1
and LCFA2 from mid-inguinal point was 5.77+1.35 cm and 6.14+2.05 cm respectively. Detailed information regarding the
occurrence of duplication will be great importance for surgeons, interventional radiologists, and other medical professionals
performing procedures in the femoral region. Knowledge of variation of branching pattern of LCFA is utmost important as
surgeons use the descending branch of the LCFA in bypass grafting and vascular reconstruction surgeries.

Key words: Structural variations, Surgical flap, Vascular surgical procedure, Vascular grafting

Received February 17, 2024; Revised April 23, 2024; Accepted May 16, 2024

Introduction

Variation of arterial system of lower limb have always
been of greatest importance due to their involvement in
various vascular reconstructive surgeries and catheteriza-
tion procedures vascular variations are usually subclinical
but may put the life of the patients at risk while performing
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various clinical procedures [1]. Profunda femoris (PF) is the
largest deep branch of femoral artery (FA) which arises from
postero-lateral aspect of FA about 3.5-4 cm distal to inguinal
ligament. It is the main artery which supplies all three com-
partments of thigh [1-3]. It gives medial circumflex femoral
artery (MCFA), lateral circumflex femoral artery (LCFA),
four perforating arteries and muscular branches [2-4].
Precise knowledge about origin of the LCFA is important
for surgeons when applying anesthesia to the femoral nerve
and in orthopedic surgeries during femoral and hip pro-
cedures while harvesting an anterolateral thigh (ALT) flap
in reconstructive surgery, in aorto-popliteal bypass and in
extra/intracranial bypass surgeries, coronary artery bypass
grafting also [5-7]. Anomalous patterns of arterial system are
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due to divergence in the form, level of branching, incidence
of abnormal compound arterial segments and aberrant ves-
sels that connect with main vessels [3]. The abnormal origins
make the artery more susceptible to iatrogenic injury during
vascular interventional procedures as catheterization, stent-
ing, embolectomy, angiography, angioplasty [8].

The ALT flap is a fasciocutanous flap, is grounded on sep-
tocutaneous or muculo-cutaneous perforators of descending
branch of LCFA. The LCFA along with its septocutaneous
branches and musculo-cutaneous perforators are the main
blood supply of ALT flaps, a soft-tissue flap used in recon-
structive surgeries [1]. Knowledge of variation of branching
pattern of LCFA is of utmost important as surgeons use the
descending branch of the LCFA in bypass grafting and vas-
cular reconstruction surgeries. It also has use in posterior in-
ferior cerebellar artery revascularization, and oropharyngeal
reconstructions [9].

Any variations in the origin of LCFA can potentially
change the usual course of the artery and its topographic re-
lationship with the femoral nerve inside the femoral triangle,
thus important for regional anesthesiologists performing the
femoral nerve block with minimal complications. With this
background, the present study was undertaken to investigate
the variation in the origin, number, and numerical variations
in the branching pattern of LCFA. The distance between the
origin of LCFA and mid inguinal point (MIP) was also mea-
sured in each case.

Materials and Methods

A total of 32 lower limbs, obtained from 16 formalin
embalmed cadavers (comprising 10 males and 6 females)
within an age range of approximately 45 to 70 years, were
dissected over a period of three years. These cadavers, origi-
nally utilized for routine undergraduate medical educational
purposes, were further investigated to document variations
in the origin, number of LCFA and mean distance of their
origin from mid inguinal point in each case. All cadavers
shared a common North Indian origin and exhibited no vis-
ible deformities or indications of significant prior surgical
interventions in the femoral triangle and thigh region.

The dissection procedure adhered to the systematic
guidelines outlined in Cunningham’s practical manual for
the dissection of the lower limb [10]. Subsequently, the skin,
superficial fascia, and fibro-fatty tissue were gently retracted
to expose the femoral triangle.
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Origin of the LCFA was noted first, followed by their
variations in origin and distances from mid-inguinal point.
In case of duplication of LCFA, upper one was noted as LCF1
and lower one as LCF2. All the distances were measured
with the help of digital vernier calipers (Mitutoyo, Japan
with minimum count of 0.01 mm). Three subsequent read-
ings were taken by the same observer and the mean value
was taken as final for further analysis.

The data obtained was tabulated and expressed in the
form of mean+SD. Statistical analysis was done to determine
any correlation between muscle or tendon length with later-
ality and side.

Results

LCFA was most commonly arising from profunda femoris
artery (PFA) (84%), followed by femoral (8%) and common
trunk of the FA (6%). Duplication LCFA was observed in 15
(46.87%) limbs, in 5 (31.25%) cases duplication was only on
right side, in 4 (25%) cases duplication was only on left side
and in 3 (18.75%), duplication was bilateral.

1. In five limbs, double LCFA arises as a common trunk
from PF (Fig. 1).

2. In five limbs, double LCFA arises from PF at different
level (Fig. 2).

3. In two limbs, LCF1 and PF arise as a common trunk

Fig. 1. Showing duplication of lateral circumflex femoral artery
(LCFA) arising from profunda femoris (PF) artery as a common
trunk. FA, femoral artery; FN, femoral nerve; LCF1, upper LCFA;
LCF2, lower LCFA; R, right; S, superior; L, left; I, inferior.
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Fig. 2. Duplication of lateral circumflex femoral artery (LCFA)
arising from profunda femoris (PF) artery at different level. FA,
femoral artery; FN, femoral nerve; LCF1, upper LCFA; LCF2, lower
LCFA; R, right; S, superior; L, left; I, inferior.

Fig. 3. LCFI and profunda femoris (PF) artery arises as a common
trunk and LCF2 arises from PF. LCFA, lateral circumflex femoral
artery; FA, femoral artery; FN, femoral nerve; LCF1, upper LCFA;
LCF2, lower LCFA; R, right; S, superior; L, left; I, inferior.

from FA and LCF2 arises normally from PF (Fig. 3).

4. In one cadaver, both limbs had double LCFA, out of
which LCFI arise from PF and LCF?2 arise from FA (Fig. 4).

5. In one limb, two LCFA arise as a common trunk from
FA (Fig. 5).

The average distance of LCF1 and LCF2 from mid-ingui-
nal point was 5.77+1.35 cm and 6.14+2.05 cm respectively.
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Fig. 4. Showing origin of LCFI from profunda femoris (PF) artery
and LCF2 arise from FA. LCFA, lateral circumflex femoral artery;
FA, femoral artery; FN, femoral nerve; LCF1, upper LCFA; LCF2,
lower LCFA; R, right; S, superior; L, left; I, inferior.

Fig. 5. Showing origin of two LCFA as a common trunk from FA.
LCFA, lateral circumflex femoral artery; FA, femoral artery; PF,
profunda femoris; FN, femoral nerve; LCF1, upper LCFA; LCF2,
lower LCFA; R, right; S, superior; L, left; I, inferior.

Although these distances showed no significant right left
variations, the average distances of the origin of LCFA from
mid inguinal point showed variations depending on the
source of origin (Table 1).

The main branches of the LCFA were tracked indepen-
dently for numerical variations in branching pattern. Cases
with single LCFA, had same type of branching pattern on
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Table 1. Variations in the origin of double lateral circumflex femoral artery
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Site of origin of LCFA Right side Left side Bilateral Mean distance between LCFA and MIP (cm)
Arises as common trunk from PF 3 2 0 6.6
Arises from PF at different level 2 2 1 6.25
From FA common trunk with PF 1 1 0 4.3
LCF1 from PF and LCF2 from FA 1 1 0 6.8
As common trunk from FA 1 0 0 9.7

LCFA, lateral circumflex femoral artery; MIP, mid inguinal point; PF, profunda femoris; FA, femoral artery; LCF1, upper LCFA; LCF2, lower LCFA.

Table 2. Numerical branching pattern of lateral circumflex femoral artery

Branching pattern of LCFA Number of cases : Branching pat.tern
Ascending Descending Transverse

Single 17 1 1 1
Duplication 15 3 LCFAl 1 2
LCFA2 2 1

5 LCFA1 - 2

LCFA2 - -
3 LCFA1 1 2 =
LCFA2 = 1 1
3 LCFA1 - 1 2
LCFA2 1 1 1
1 LCFA1 1 2

LCFA2 -

LCFA, lateral circumflex femoral artery; LCF1, upper LCFA; LCF2, lower LCFA.

both sides of lower limbs; ascending (1), transverse (1) and
descending (1). Whereas, cases with duplication of LCFA,
showed numerical variations with descending pattern be-
ing the most common (Table 2). The anatomical shape of
the LCFA did not show any difference between gender and
side, however outer diameter was more on right than on left
(P>0.05).

Discussion

The acquaintance of the site of origin of PFA and its
branches is significant during performing clinical proce-
dures in hip joint replacement and the femoral region. It is
of great importance for avoiding iatrogenic arteriovenous
fistula or severe secondary hemorrhage while performing FA
puncture [11]. The anatomical variations change the relation-
ships between the various structures and lack of knowledge
of variations of these vessels make the homeostasis difficult
to manage [7].

In our study, main PF arises from postero-lateral aspect
of FA and average distance from mid inguinal point was
4.69 cm. Whereas Devi et al. [12] reported origin of PF from
postero-lateral surface (53.33%), lateral (33.33%), posterior
(10%), anterolateral (3.33%) of FA and from external iliac ar-

tery in 10% of cases. The average distance of origin from mid

inguinal point was 23 mm.

The LCFA, a branch of the PF and FA, was found origi-
nating from the PF in 84% of the legs dissected. In the pres-
ent study, the origin was more or less similar to the pooled
prevalence of 77.6% documented by Tomaszewski et al. [13]
following a systematic review of 26 articles.

The normal distance of the origin of the PF from the mid-
point of the inguinal ligament is documented by Standring
[3] as 35-40 mm. Similar findings were made by Manjappa
and Prasanna [14] who documented the mean distance of
35.6 mm from the origin of the PF at the posterolateral as-
pect of the CFA. In the present study, this distance was 23
mm. Advantages are found in the high origin of the PF from
the CFA as these vessels can be used for catherization and
further investigations of any arterial system of the body [15].
However, the distance between the origin of the LCFA from
the PF is clinically significant in surgical or angiographic in-
terventions, for health professionals dealing with the PF and
its circumflex femoral branches [16, 17].

In patients with total occlusion of FA as well as PF, by-
pass to the LCFA was found to be successful [18]. Therefore,
knowledge of course and branching pattern of LCFA, and its
duplication as reported in our study are utmost imperative
in management of patients with multilevel occlusive diseases
of iliac and femoral arteries.
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In our study, the most common site of origin for the LCFA
was found to be the PF, this is in line with published litera-
ture [18-24]. In our study 84% of these vessels branched from
the PF, closely related to the findings of Fukuda et al. [20],
Uzel et al. [7], Boonkham and Plakornkul [25] and Rajani
et al. [26], who reported these findings to be 78.6%, 77.3%,
77%, and 75.8%, respectively. From various studies done on
population of different ethnicities, it is evident that the pri-
mary origin of the LCFA is PF, with ranges between 56.7%
and 92.3%. Anatomical knowledge of the site of origin of the
LCFA is crucial as this vessel greatly contributes to the blood
supply of the femoral neck, muscles, and skin over the thigh.
Any variations in the origin of LCFA can potentially change
the usual course of the artery and its relationship with the
femoral nerve inside the femoral triangle, thus important
for regional anesthesiologists performing the femoral nerve
block with minimal complications [27]. The increased blood
supply to this region may decrease the incidence of flap
necrosis [28]. The uses of the LCFA can also extend to the
reconstruction of large defects in the face, secondary to gun-
shot wounds [29].

Duplication of LCFA is crucial while operating in the
inguinal region. Uzel et al. [7], investigated 110 inguinal
regions of 56 cadavers of Turkish population, the LCFA was
found to be branched from the deep FA in 85 (77.3%) cases
and from the FA in 21 (19.1%) cases. They have also reported
common trunk of the deep femoral artery and the LCFA
in one (0.9%) case, and a common trunk of the PFA, LCFA,
and the MCFA (trifurcation) in another (0.9%). The distance
between the mid-inguinal point and the origin of the LCFA
were measured. The mean distance between PF and LCFA
was 4.8+1.2 ¢cm, while the mean distance of LCFA from FA
was 3.4£0.9 cm.

In the present study, we have reported duplication of
LCFA in 46.87% of the lower limbs and most remarkably the
calibers of LCFA were wider when it arises at a higher level
as a separate branch from the FA, which can be mistaken for
the PF during surgical and curative interventions. The usual
pattern reported in several samples is that both circumflex
arteries arise equally from the PFA or FA [30]. However,
these findings should be clinically correlated with angio-
graphic findings as there might be some inconsistencies with
the findings of cadaveric studies due to difficulties in defin-
ing some branches on arteriograms.

Various authors [31, 32] have studied the occurrence of
duplication of LCFA and their origin, however, till date no
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literature have measured the distance of their origin from
MIP while arising from different sources. In the present
study, we have measured the mean distance of origin of
LCFA and MIP and reported significant differences in these
distances, suggest that level and site of origin plays crucial
role in the topographic relation of LCFA with neurovascular
structures within the femoral triangle. Recognition of these
anatomic variations can help in reducing unexpected com-
plications during the femoral nerve block and the tensor fas-
cia lata flap [31]. Hence, flap surgeons should consider these
possible variations when harvesting the arterial pedicle for
the tensor fascia lata flap. In a patient duplication of LCFA,
the risk of accidental nerve injury would increase while ap-
proaching the arterial pedicle because of the intimate ana-
tomical relationship between the ascending branch of the
LCFA and the femoral nerve [31, 33].

Observations of the present study shows multiple varia-
tions in the morphology of the LCFA, these variations prob-
ably result from embryological abnormalities during the
selection of capillary channels in the developing arterial net-
work of the lower limb [34].

It is imperative to have accurate knowledge of these vari-
ant origins during surgery in the thigh and around the hip,
in vascular reconstructive procedures or in understanding
the pathogenesis of disease affecting proximal portion of
the femur and acetabulum [5]. It is valuable when the LCFA
system must be transferred as a single composite free tissue
for restoration of functional and structural integrity in post-
traumatic lower limb reconstruction [35].

In conclusion, detailed information regarding the occur-
rence of duplication of LCFA and their topographic relation
with the neurovascular structures in the femoral triangle is
of great importance for surgeons, interventional radiologists,
and other medical professionals performing procedures in
this region. Recognition of these anatomic variations can
help in reducing unexpected complications during the femo-
ral nerve block and the tensor fascia lata flap.

Limitations

The study was done on formalin embalmed cadavers,
hence the measurements taken may not be the same as in liv-
ing due to formalin induced tissue shrinkage.
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