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Background: Identifying the arterial variation of the lateral circumflex femoral 
artery (LCFA) is a vital step in planning surgical and radiological approach. The 
aim of the study was to evaluate the variations and discuss the clinical correlates 
of the LCFA. 
Materials and methods: Fifty eight adult cadavers (male 45, female 13) with 
115 usable sides were used to assess and classify the origin and branches of the 
LCFA. Also its external diameter, distance from mid-inguinal ligament to sites of 
origin from the profunda femoris artery or femoral arteries. 
Results: There were seven types of LCFA variations in this sample. We classified 
them as types A to G, of which type A was normal, that is, the one showing  
a single LCFA arising from the profunda femoris artery. Nearly 50.43% of the 
sample had type B–G variations, each having 13, 10, 23, 4, 4, and 3 cases, ac-
counting for 11.30%, 8.70%, 20.00%, 3.48%, 3.48%, and 2.61%, respectively.
Conclusions: There are many variant types in the LCFA. To avoid iatrogenic in-
juries, clinicians must have a sound understanding of the variation types of this 
important blood vessel. (Folia Morphol 2021; 80, 3: 557–566)

Key words: lateral circumflex femoral artery, variation, anatomy, clinical 
significance

INTRODUCTION
The lateral circumflex femoral artery (LCFA) 

branches from the lateral part of the root of the pro-
funda femoris artery (PFA) and runs horizontally and 
laterally on the back of the sartorius and rectus femo-
ris muscles. It divides into ascending, transverse, and 
descending branches [25]. There are several reports 
of variations of the LCFA and PFA [8, 17, 19] includ-
ing many case reports in domestic and international 
literature. Statistically, there is a dearth of published 
literature analysing the morphometric, types of vari-
ations, and clinical significance of the LCFA. With the 

continued development of vascularised skin flap and 
vascularised bone reconstruction transplantations 
as well as the improvement in radiological diagnosis 
and treatment of peripheral vascular diseases, PFA 
and its branches have become of important clinical 
value [13]. In particular, the LCFA and its branches are 
of great significance in the vascular transplantation 
and reconstruction surgery [1, 15, 23]. Therefore, this 
study was designed to provide detailed anatomical 
data for clinical use by analysing the variations of the 
LCFA in a sample of 58 cadavers.
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MATERIALS AND METHODS
Materials

Fifty-eight (male 45, female 13) formalin-fixed 
adult cadavers from the Department of Human Anat-
omy, Sun Yat-sen School of Medicine were used in 
this study resulting in 115 usable LCFAs. Dissection 
instruments for routine use in gross anatomy such as 
scalpels, haemostatic forceps, etc. were used. A cal-
ibrated Vernier calliper was used for measurement 
(accuracy 0.01 mm). The specimens were preserved 
in 10% neutral formalin fixative solution.

Methods

The formalin-fixed and undissected cadavers des-
tined to be used in gross anatomy teaching/dissec-
tions (i.e. the skin of the lower abdomen and upper 
thigh did not have any surgical marks or signs of 
having been dissected) were selected for meticulous 
exposure of the femoral artery, its profunda branch 
as well as the LCFA. The origin of femoral artery (FA) 
and LCFA and their branches were carefully exposed 
and observed following a pre-established protocol 
of lower limb femoral region dissection described 
previously [11]. Verification of the identities, cours-
es, and branches of the FA, PFA, and LCFA, as well 
as any variations, were done by two senior anato-
mists (X.D.Z. and J.M.H., corresponding authors). 
The external diameters of the FA, PFA and LCFA, 
the distance between the starting point of the PFA 
and the midpoint of the inguinal ligament, and the 
distance between the starting point of the LCFA and 
the starting point of the PFA were measured with 

a Vernier calliper and string tracing method. The (Z3i, 
vivo, China) smartphone was used for recording the 
images of the in situ anatomy and any variations 
encountered.

RESULTS
Our team conducted an anatomical study on 

115 extremities of 58 cadavers. There were seven 
types of origin variations of the LCFA, namely type A  
(one single LCFA originated from the PFA, Fig. 1); type B  
(one single LCFA originated from the FA, Fig. 2); type C  
(one single LCFA and PFA that arose from a common 
stem, Fig. 3); type D (two LCFAs both originated from 
the PFA, Fig. 4); type E (one LCFA originated from the 
PFA, while the other originated from the FA, Fig. 5); 
type F (one LCFA originated from the PFA, the other 
arose from a common stem with the PFA, Fig. 6); type G  
(one LCFA originated from the FA, the other arose 
from a common stem with the PFA, Fig. 7).

Type A was the most prevalent variation (58 out 
of 115, 50.43%) while 13 out of the 115 (11.30%) 
specimens were type B. The average distances from 
the midpoint of the inguinal ligament to the origins 
of the LCFA and the PFA from the FA were 42.65 ± 
± 13.87 mm and 33.15 ± 16.37 mm, respective-
ly. The average external diameter of the FA was  
9.50 ± 2.53 mm while that of the PFA and the LCFA 
were 4.79 ± 1.26 mm and 4.37 ± 1.13 mm, respec-
tively (Tables 1 and 2).

Ten out of 115 (8.70%) femoral region specimens 
had type C variation of the LCFA origin. The average 
distance between the midpoint of the inguinal lig-
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Figure 1. Type A variation in 
which one single lateral cir-
cumflex femoral artery (LCFA) 
originated from the profunda 
femoris artery (PFA). A picture: 
1 — femoral artery (FA);  
2 — PFA; 3 — LCFA. 
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Figure 2. Type B variation in 
which one single lateral cir-
cumflex femoral artery (LCFA) 
originated from the femoral 
artery (FA). A picture: 1 — FA; 
2 — profunda femoris artery 
(PFA); 3 — LCFA.
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Figure 3. Type C variation in 
which one single lateral circum-
flex femoral artery (LCFA) and 
profunda femoris artery (PFA) 
that arose from a common stem. 
A picture: 1 — femoral artery 
(FA); 2 — PFA; 3 — LCFA.
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Figure 4. Type D variation in 
which two lateral circumflex 
femoral arteries (LCFAs) both 
originated from the profunda 
femoris artery (PFA). A picture: 
1 — femoral artery (FA); 2 — 
PFA; 3 — the proximal LCFA 
(LCFA-a); 4 — the distal LCFA 
(LCFA-b).
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Figure 5. Type E variation in 
which one lateral circumflex 
femoral artery (LCFA) originated 
from the profunda femoris artery 
(PFA), while the other originated 
from the femoral artery (FA). 
A picture: 1 — FA; 2 — PFA; 
3 — LCFA originates from FA 
(LCFA-a); 4 — LCFA originates 
from PFA (LCFA-b).
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4 Figure 6. Type F variation in 
which one lateral circumflex 
femoral artery (LCFA) originated 
from the profunda femoris ar-
tery (PFA); the other arose from 
a common stem with the PFA. 
A picture: 1 — femoral artery 
(FA); 2 — PFA; 3 — LCFA 
arises from the common origin 
with PFA (LCFA-a); 4 — LCFA 
originates from PFA (LCFA-b).
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Figure 7. Type G variation in 
which one lateral circumflex 
femoral artery (LCFA) originated 
from the femoral artery (FA); 
the other arose from a common 
stem with the profunda femoris 
artery (PFA). A picture: 1 — FA; 
2 — PFA; 3 — LCFA arises 
from a common origin with PFA 
(LCFA-a); 4 — LCFA originates 
from FA (LCFA-b).
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Table 1. Summary of the origin and branches of lateral circum-
flex femoral artery for type B

Item N 
(branch)

x ± s  
[mm]

Minimum  
[mm]

Maximum 
[mm]

PFA-MIL 13 42.65 ± 13.87 16.23 60.64

EDFA 13 9.50 ± 2.53 5.21 13.23

EDPFA 13 4.79 ± 1.26 2.93 6.68

LCFA-MIL 13 33.15 ± 16.37 6.64 66.38

EDLCFA 13 4.37 ± 1.13 2.40 5.52

PFA-MIL — the distance from the midpoint of the inguinal ligament to the origin of the pro-
funda femoris artery; EDFA — the external diameter of the femoral artery; EDPFA  
— the external diameter of the profunda femoris artery; LCFA-MIL — the distance 
from the midpoint of the inguinal ligament to the origin of the lateral circumflex femoral 
artery; EDLCFA — the external diameter of the lateral circumflex femoral artery

Table 2. Details of the origin and branches of lateral circumflex femoral artery for type B

Gender Age Side (left or right) PFA-MIL [mm] EDFA [mm] EDPFA [mm] LCFA-MIL [mm] EDLCFA [mm]

Male Old Right 53.21 6.84 3.73 52.09 3.82

Male Old Right 52.76 10.63 6.18 21.32 5.37

Male Old Right 31.57 5.30 3.06 9.95 2.40

Male Old Left 56.28 9.17 4.70 24.66 3.61

Male Old Right 19.88 8.97 5.40 66.38 5.46

Male Old Right 54.98 12.71 6.10 33.02 5.14

Male Old Right 60.64 12.20 4.23 28.32 5.02

Male Old Left 54.09 11.91 5.84 42.78 5.03

Right 41.43 13.23 6.68 34.96 4.96

Female Old Left 44.87 9.90 5.99 6.64 5.16

Female Old Left 29.58 8.63 4.08 52.83 5.52

Female Old Right 16.23 8.79 2.93 25.26 2.78

Female Old Right 38.89 5.21 3.30 32.69 2.53

PFA-MIL — the distance from the midpoint of the inguinal ligament to the origin of the profunda femoris artery; EDFA — the external diameter of the femoral artery; EDPFA — the 
external diameter of the profunda femoris artery; LCFA-MIL — the distance from the midpoint of the inguinal ligament to the origin of the lateral circumflex femoral; EDLCFA — the 
external diameter of the lateral circumflex femoral artery

ament and the common origin of the PFA and the 
LCFA from the FA was 34.23 ± 9.96 mm. The average 
external diameter of the FA was 9.50 ± 2.53 mm while 
that of the PFA and the LCFA were 4.79 ± 1.26 mm 
and 4.37 ± 1.13 mm, respectively (Tables 3 and 4).

Twenty-three out of 115 (20.00%) specimens bear-
ing the origin of the LCFA were of type D. In this type, 
the proximal LCFA was defined as LCFA-a, while the 
distal one defined as LCFA-b. The average distances 
from the inguinal ligament midpoint to the origin of 
the LCFA-a and the LCFA-b from the PFA were 17.26 ± 
± 13.26 mm and 30.22 ± 13.84 mm, respectively. The 
average distance from the midpoint of the inguinal 
ligament to the exit point of the PFA from the FA was 
42.51 ± 14.55 mm. The average external diameters were 
as follows: the FA was 8.44 ± 2.41 mm, that of the PFA 

was 5.91 ± 1.89 mm, the LCFA-a was 3.77 ± 1.10 mm 
and the LCFA-b was 3.17 ± 1.16 mm (Tables 5 and 6).

Four out of 115 (3.48%) specimens were variation 
type E. In this type, the LCFA that originatced from the FA 
was designated LCFA-a, while the one coming from the 
PFA was designated LCFA-b. The average distances from 
the midpoint of the inguinal ligament to the origins of the 
PFA and the LCFA-a from the FA were 46.84 ± 4.09 mm 
and 47.25 ± 26.48 mm, respectively. The LCFA-b sprung 
from the PFA about 18.55 ± 7.03 mm from where the 
PFA exited the FA. The average external diameters of the 
arteries were as follows: the FA 9.14 ± 2.65 mm, the 
PFA was 5.54 ± 1.36 mm, LCFA-a 3.16 ± 1.28 mm, and 
the LCFA-b was 4.23 ± 1.28 mm wide (Tables 7 and 8).

The type F variations were also encountered in 4 of 
the 115 (3.48%) specimens. In this variation type, the 
LCFA and the PFA shared a common origin defined as 
LCFA-a, while the other one independently arose from 
the PFA and was named the LCFA-b. The mean length of 
the LCFA-a from the midpoint of the inguinal ligament to 
its FA origin was 49.64 ± 12.40 mm. The LCFA-b exited 
the PFA about 25.26 ± 6.64 mm down the course of the 
PFA. The average external diameters of the arteries as fol-
lows: FA 10.24 ± 0.78 mm, PFA 6.20 ± 0.77 mm, LCFA-a  
4.48 ± 1.91, and LCFA b 3.04 ± 1.43 mm (Tables 9 and 10).

Only 3 (2.61%) out of 115 specimens were type G 
variations. In this type, the LCFA arising from a com-
mon origin with PFA was defined as LCFA-a, while 
the one arising directly from the FA named LCFA-b. 
The average distance from the midpoint of the in-
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Table 4. Details of the origin and branches of lateral circumflex femoral artery for type C

Gender Age Orientation CPFALCFA-MI [mm] EDFA [mm] EDPFA [mm] EDLCFA [mm]

Male Old Right 34.82 10.09 5.90 5.61

Male Old Right 29.44 10.70 6.88 4.77

Male Young Left 42.55 5.51 3.89 2.07

Male Old Left 56.73 11.57 5.07 4.66

Male Old Left 24.43 10.64 8.16 7.41

Male Old Right 43.42 13.40 8.92 5.81

Female Old Left 32.83 8.82 4.93 4.40

Right 28.28 8.18 4.98 3.65

Female Old Right 24.22 7.10 3.21 3.98

Female Old Left 25.55 7.69 3.05 2.72

CPFALCFA-MIL — the distance from the common origin of the profunda artery and lateral circumflex femoral artery to the midpoint of the inguinal ligament; EDFA — the external diameter 
of the femoral artery; EDPFA — the external diameter of the profunda femoris artery; EDLCFA — the external diameter of the lateral circumflex femoral artery

Table 5. Summary of the origin and branches of lateral circum-
flex femoral artery for type D

Item N 
(branch)

x ± s  
[mm]

Minimum 
[mm]

Maximum 
[mm]

PFA-MIL 23 42.51 ± 14.55 24.18 82.25

EDFA 23 8.44 ± 2.41 4.13 13.33

EDPFA 23 5.91 ± 1.89 3.09 10.17

LCFA a-PFA 23 17.26 ± 13.26 4.32 59.55

LCFA b-PFA 23 30.22 ± 13.84 11.14 59.55

EDLCFA a 23 3.77 ± 1.10 2.23 6.56

EDLCFA b 23 3.17 ± 1.16 1.35 5.95

PFA-MIL — the distance from the origin of the profunda femoris artery to the midpoint of 
the inguinal ligament; EDFA — the external diameter of the femoral artery; EDPFA —  
the external diameter of the profunda femoris artery; LCFA a-PFA — the distance from the 
origin of the LCFA a to the origin of the profunda femoris artery; LCFA b-PFA — the distan-
ce from the origin of the LCFA b to the origin of the profunda femoris artery; EDLCFA a — 
the external diameter of the LCFA a; EDLCFA b — the external diameter of the LCFA b

guinal ligament to the common origin of the PFA 
and the LCFA-a from the FA was 92.92 ± 4.40 mm. 
The average distance from the midpoint of the ingui-
nal ligament to the origin of LCFA-b on the FA was 
45.72 ± 6.18 mm. The average external diameters of 
the arteries were as follows: FA 9.85 ± 0.73 mm, PFA 
6.04 ± 0.54 mm, LCFA-a 3.61 ± 1.11, and LCFA-b 
5.11 ± 0.76 mm (Tables 11 and 12).

DISCUSSION
The profunda artery and the lateral circumflex 

femoral artery are prone to having many types of var-
iations. Previously, Shi et al. described the variations 
of the LCFA and, divided them into four categories 
namely those originating from the profunda femoris 
artery and those from the femoral artery as well as 
the number of roots of origin [21] accounting for 
25.00% and 76.56%; 90.62% and 9.38%, respectively. 
If classified according to this method, the four types 
of data measured by the author account for 15.15% 
and 84.84%; 70.43%, and 29.57%, respectively. The 
frequency with which the LCFA emanated from the 

profunda femoris artery was higher than that from 
the femoral artery, and the number of cases with 
a single circumflex femoral artery was also more than 
those with a double. These findings were consistent 
with the results of Shi et al. [21]. The majority of the 
LCFAs originated from the profunda femoris artery 
while a fewer were from the femoral artery or the 
common stem with the profunda femoris artery [22]. 
Daksha Dixit et al. [3] studied 114 cases (228 speci-
mens) and found that the LCFA originated from the 
profunda femoris artery in 171 (75%) specimens, 
from the femoral artery in 18 (7.89%) specimens 
and also from a common stem in 31 (13.59%) spec-
imens. Labetowicz et al. [11] found that the LCFA 
arises from the profunda femoris artery or the femoral 
artery in 78.75% and 21.25% of cases, respectively. 
Also, Tomaszewski et al. [26] reported that the lat-

Table 3. Summary of the origin and branches of lateral circum-
flex femoral artery for type C

Item N 
(branch)

x ± s  
[mm]

Minimum 
[mm]

Maximum 
[mm]

CPFALCFA-MIL 10 34.23 ± 9.96 24.22 56.73

EDFA 10 9.37 ± 2.27 5.51 13.4

EDPFA 10 5.50 ± 1.88 3.05 8.92

EDLCFA 10 4.51 ± 1.47 2.07 7.41

CPFALCFA-MIL — the distance from the common origin of the profunda artery and 
lateral circumflex femoral artery to the midpoint of the inguinal ligament; EDFA — the 
external diameter of the femoral artery; EDPFA — the external diameter of the profunda 
femoris artery; EDLCFA — the external diameter of the lateral circumflex femoral artery
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Table 6. Details of the origin and branches of lateral circumflex femoral artery for type D

Gender Age Orientation PFA-MIL  
[mm]

EDFA  
[mm]

EDPFA  
[mm]

LCFA a-PFA 
[mm]

LCFA b-PFA 
[mm]

EDLCFA a 
[mm]

EDLCFA b 
[mm]

Male Old Left 32.69 8.85 5.04 19.18 25.58 2.80 2.29

Right 82.25 8.65 4.45 4.32 20.42 2.35 2.78

Male Old Left 33.31 8.98 6.20 40.54 58.69 2.79 2.35
Male Old Left 24.18 7.74 5.42 5.83 23.26 2.69 2.93
Male Young Left 28.78 4.13 4.11 7.70 19.39 3.89 3.16

Right 26.27 5.83 5.39 5.64 15.97 4.10 3.83
Male Old Right 47.41 10.23 8.61 15.96 20.55 4.87 5.08
Male Old Right 43.44 5.23 3.68 6.93 13.29 3.23 2.60
Male Young Right 39.65 4.44 3.09 8.76 31.74 3.15 2.26
Male Old Left 48.01 10.02 7.88 14.91 32.85 6.56 1.35

Right 37.02 9.60 7.21 18.97 35.22 5.76 5.95
Male Old Left 36.91 9.65 7.03 4.63 23.63 4.52 2.50

Right 27.10 9.50 7.07 29.19 53.74 3.69 1.55
Male Old Left 52.47 4.90 3.50 27.38 42.14 3.46 2.53
Male Middle Right 46.91 6.95 3.99 13.63 11.14 3.12 2.20
Male Old Left 47.55 11.05 7.90 22.45 23.98 3.38 4.36

Male Old Right 47.23 10.20 5.53 59.55 59.55 2.23 3.06
Male Old Right 36.70 9.56 6.88 11.37 40.18 3.19 3.99
Male Old Right 29.19 9.69 4.94 9.78 29.28 4.04 3.07
Male Old Left 42.26 10.14 8.89 18.62 18.62 5.62 4.78
Male Old Right 38.21 13.33 10.17 34.56 47.82 4.68 4.56
Female Old Right 80.50 10.67 5.12 10.37 29.90 3.04 1.89
Female Old Left 39.86 4.90 3.94 6.70 18.15 3.50 3.87

PFA-MIL — the distance from the origin of the profunda femoris artery to the midpoint of the inguinal ligament; EDFA — the external diameter of the femoral artery; EDPFA — the 
external diameter of the profunda femoris artery; LCFA a-PFA — the distance from the origin of the LCFA a to the origin of the profunda femoris artery; LCFA b-PFA — the distance 
from the origin of the LCFA b to the origin of the profunda femoris artery; EDLCFA a — the external diameter of the LCFA a; EDLCFA b — the external diameter of the LCFA b

in females [16]. This difference in morphometric data 
could be the result of individual and racial differenc-
es in anthropometric characteristics. Interventions 
involving cannulation of the femoral artery are being 
widely used in clinical practice [3]. During the pro-
cess of puncturing the femoral artery and inserting 
a cannula, the profunda femoris artery should be 
avoided as much as possible to prevent the guidewire 
and catheter straying into it. If the profunda femoris 
artery is abnormally placed or the origin too high, 
the guidewire and catheter might easily stray into it 
[6]. This study provides anatomical data that can help 
access the femoral artery during clinical intubation, 
and doctors should pay attention to the unique situ-
ation of each patient during femoral artery puncture.

According to the variation type, the diameter of the 
lateral circumflex femoral artery was 4.30 ± 1.43 mm 
(minimum 1.01 mm, maximum 7.91 mm) and the 
average point of origin of the LCFA was 56.98 mm 
below the inguinal ligament. The deep branch (ascend-

eral circumflex artery was a branch of the profunda 
femoris artery and the femoral artery in 76.1% and 
19.6%, respectively. Liu et al. [13] divided branches of 
the profunda artery into four types based on clinical 
application. In the present sample of 115 cases, the 
lateral circumflex femoral arteries were classified ac-
cording to their origin and number of roots giving rise 
to seven types (six of which were variations). The prev-
alence of the variations, named herein type A to G,  
was 50.43%, 11.30%, 8.70%, 20.00%, 3.48%, 3.48%, 
and 2.61%, respectively.

Based on the variation type, the distance from the 
mid-point of the inguinal ligament to the origin of 
the profunda femoris artery was 40.41 ± 13.72 mm 
(minimum 13.73 mm, maximum 83.64 mm). Nasr et 
al. found that the mean distance between the mid-
point of the inguinal ligament and the origin of PFA 
and was 51.5 ± 1.9 mm on the right side and 49.7 ±  
± 1.9 mm on the left side in males, and 48.5 ± 2.2 mm  
on the right side and 48.9 ± 2.2 mm on the left side 
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Table 8. Details of the origin and branches of lateral circumflex femoral artery for type E

Gender Age Orientation PFA-MIL 
[mm]

EDFA  
[mm]

EDPFA  
[mm]

LCFA a-MIL 
[mm]

LCFA b-PFA 
[mm]

EDLCFA a 
[mm]

EDLCFA b 
[mm]

Male Old Right 43.24 11.39 5.17 68.38 21.21 4.26 6.00

Male Old Right 50.37 8.08 5.31 18.69 8.59 3.92 2.80

Male Old Right 51.44 11.81 7.71 23.43 27.88 3.47 3.26

Male Middle Left 42.32 5.29 3.97 78.49 16.51 1.01 4.86

PFA-MIL — the distance from the origin of the profunda femoris artery to the midpoint of the inguinal ligament; EDFA — the external diameter of the femoral artery; EDPFA — the external 
diameter of the profunda femoris artery; LCFA a-MIL — the distance from the origin of the LCFA a to the midpoint of the inguinal ligament; LCFA b-PFA — the distance from the origin of 
the LCFA b to the origin of the profunda femoris artery; EDLCFA a — the external diameter of the LCFA a; EDLCFA b — the external diameter of the LCFA b

Table 9. Summary of the origin and branches of lateral circum-
flex femoral artery for type F

Item N 
(branch)

x ± s  
[mm]

Minimum 
[mm]

Maximum 
[mm]

CPFALCFA a-MIL 4 49.64 ± 12.40 37.88 68.55

EDFA 4 10.24 ± 0.78 9.52 11.56

EDPFA 4 6.20 ± 0.77 4.88 6.79

LCFA b- PFA 4 25.26 ± 6.64 17.24 35.70

EDLCFA a 4 4.48 ± 1.91 3.25 7.79

EDLCFA b 4 3.04 ± 1.43 1.31 4.98

CPFALCFA a-MIL — the distance from the common origin of the profunda artery and 
LCFA a to the midpoint of the inguinal ligament; EDFA — the external diameter of the 
femoral artery; EDPFA — the external diameter of the profunda femoris artery; LCFA 
b-PFA — the distance from the origin of the LCFA b to the origin of the profunda femoris 
artery; EDLCFA a — the external diameter of the LCFA a; EDLCFA b — the external 
diameter of the LCFA b

Table 10. Details of the origin and branches of lateral circumflex femoral artery (LCFA) for type F

Gender Age Orientation CPFALCFA a-MIL  
[mm]

EDFA  
[mm]

EDPFA  
[mm]

LCFA b-PFA 
[mm]

EDLCFA a 
[mm]

EDLCFA b 
[mm]

Male Old Left 52.89 11.56 6.60 23.58 3.60 2.08

Male Old Right 37.88 9.52 4.88 35.70 7.79 1.31

Male Old Left 68.55 10.01 6.52 17.24 3.29 4.98

Male Old Right 39.22 9.85 6.79 24.53 3.25 3.77

CPFALCFA a-MIL — the distance from the common origin of the profunda artery and LCFA a to the midpoint of the inguinal ligament; EDFA — the external diameter of the femoral artery; 
EDPFA — the external diameter of the profunda femoris artery; LCFA b-PFA — the distance from the origin of the LCFA b to the origin of the profunda femoris artery; EDLCFA a —  
the external diameter of the LCFA a; EDLCFA b — the external diameter of the LCFA b

ing branch) of the LCFA nourishes the femoral head 
and neck, and the diameter and position of the vessel 
should allow for catheter insertion. This feat can easy 
and safe to treat avascular necrosis of the femoral head 
[4]. Therefore, data contained in this article provide an 
anatomical basis for safe endovascular interventions 
in the treatment of avascular necrosis of the femoral 
head via the ascending branch of the LCFA.

The applied anatomy of the LCFA, an important 
branch of the profunda femoris artery, is of great 
significance in the clinical practice. For instance,  

it is responsible for vascularisation of the greater tro-
chanter, head, and neck of the femur as well as the 
vastus lateralis muscle and the knee complex [26]. The 
lateral circumflex femoral artery is closely associated 
with the soft tissues around the hip joint and the 
head and neck of the femur, putting it at risk during 
traumatic damage to the hip joint and femoral neck 
[5, 10]. Knowledge of the anatomical variations of the 
profunda femoris artery and its circumflex branches 
is vital in angiographic diagnostic procedures and 
during surgical or radiological interventions involv-

Table 7. Summary of the origin and branches of lateral circum-
flex femoral artery for type E

Item N  
(branch)

x ± s  
[mm]

Minimum 
[mm]

Maximum 
[mm]

PFA-MIL 4 46.84 ± 4.09 42.32 51.44

EDFA 4 9.14 ± 2.65 5.29 11.81

EDPFA 4 5.54 ± 1.36 3.97 7.71

LCFA a-MIL 4 47.25 ± 26.48 18.69 78.49

LCFA b-PFA 4 18.55 ± 7.03 8.59 27.88

EDLCFA a 4 3.16 ± 1.28 1.01 4.26

EDLCFA b 4 4.23 ± 1.28 2.80 6.00

PFA-MIL — the distance from the origin of the profunda femoris artery to the midpoint of the 
inguinal ligament; EDFA — the external diameter of the femoral artery; EDPFA — 
the external diameter of the profunda femoris artery; LCFA a-MIL — the distance from 
the origin of the LCFA a to the midpoint of the inguinal ligament; LCFA b-PFA — the distance 
from the origin of the LCFA b to the origin of the profunda femoris artery; EDLCFA a — the 
external diameter of the LCFA a; EDLCFA b — the external diameter of the LCFA b
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Table 12. Details of the origin and branches of lateral circumflex femoral artery for type G

Gender Age Orientation CPFALCFA a-MIL 
[mm]

EDFA [mm] EDPFA [mm] LCFA b-MIL 
[mm]

EDLCFA a 
[mm]

EDLCFA b 
[mm]

Male Old Left 86.71 9.57 6.79 40.92 3.75 5.65

Male Old Right 95.87 10.85 5.77 41.80 4.94 5.64

Male Old Left 96.19 9.12 5.55 54.44 2.23 4.04

CPFALCFA a-MIL — the distance from the common origin of the profunda artery and LCFA a to the midpoint of the inguinal ligament; EDFA — the external diameter of the femoral artery; 
EDPFA — the external diameter of the profunda femoris artery; LCFA b-MIL — the distance from the origin of the LCFA b to the midpoint of the inguinal ligament; EDLCFA a — the external 
diameter of the LCFA a; EDLCFA b — the external diameter of the LCFA b

Table 11. Summary of the origin and branches of lateral circu-
mflex femoral artery for type G

Item N 
(branch)

x ± s  
[mm]

Minimum 
[mm]

Maximum 
[mm]

CPFALCFA a-MIL 3 92.92 ± 4.40 86.71 96.19

EDFA 3 9.85 ± 0.73 9.12 10.85

EDPFA 3 6.04 ± 0.54 5.55 6.79

LCFA b-MIL 3 45.72 ± 6.18 40.92 54.44

EDLCFA a 3 3.64 ± 1.11 2.23 4.94

EDLCFA b 3 5.11 ± 0.76 4.04 5.65

CPFALCFA a-MIL — the distance from the common origin of the profunda artery and 
LCFA a to the midpoint of the inguinal ligament; EDFA — the external diameter of the 
femoral artery; EDPFA — the external diameter of the profunda femoris artery; LCFA 
b-MIL — the distance from the origin of the LCFA b to the midpoint of the inguinal 
ligament; EDLCFA a — the external diameter of the LCFA a; EDLCFA b — the external 
diameter of the LCFA b

ing the femoral region. Orthopaedic surgeons and 
interventional radiologists must be aware of potential 
variations of the site of origin and course of the lateral 
circumflex femoral artery when performing clinical 
operations such as femoral triangle surgery and hip 
joint replacement, and vascular radiological interven-
tion such as arterial catheterisation and arteriography 
[18, 27], as a means to avoid iatrogenic injury and 
decrease the risks of intra-operative posthaermor-
rhage, as well as post-operative complications. For 
instance, the popular anterior approach of hip surgery 
routinely requires the ligation of the ascending branch 
of the LCFA. It may jeopardize vascularisation of the 
proximal femur, especially in conditions of anatomical 
variations [7].

It is also widely used and of surgical value in thigh 
flaps [14]. The thigh flap supplied by LCFA and its 
branches has a great clinical significance in flap plastic 
surgery, including repairing large soft tissue defect of the 
extremities [9], head-and-neck region [20] and knee [2],  
as well as reconstructing defects resulted from perineal 
and hypogastric tumour resection [24]. For example, 
the retrograde anterolateral femoral flap with a de-
scending lateral branch of the femoral circumflex artery 

and the perforating branch of the lateral superior genu 
artery can better repair soft tissue defects around the 
knee and middle and upper leg, with sufficient blood 
supply and satisfactory outcomes [28]. Nevertheless, 
the anatomical variability of the LCFA complicate the 
harvest of thigh flaps, thus adequate awareness of 
these anatomical properties will be conducive to flap 
refinements and donor-site management [12].

The expanding scope of vascular transplantation 
and reconstruction has prompted this study on the 
variations of LCFA and its branches. In patients with 
iliofemoral artery thrombosis, the LCFA can provide an 
alternative outflow route for the main artery bypass 
[23]. Besides, it can be utilized as a high-flow conduit 
in extracranial–intracranial (EC–IC) bypass surgery in 
patients with intracranial disease requiring sacrifice 
of the parent vessel, for example, aneurysm [1]. In 
recent era, the descending branch of the LCFA has 
gained popularity in coronary artery bypass grafting. 
It is worth noting that related clinical trial group 
encountered an 18% to 20% abandonment rate sec-
ondary to anatomical factors [15].

In order to prevent iatrogenic injury and minimise 
complications, it is of vital importance for radiologists 
and surgeons to take the variations of LCFA into ac-
count during operations in the femoral region and 
diagnostic interventional procedures, as well as in the 
field of vascular, plastic and reconstructive surgery. 
Therefore, a careful examination of blood vessels 
should be emphasized prior to performing any inva-
sive procedure in femoral region.

CONCLUSIONS
The data of this study provided anatomical varia-

tions of the LCFA and recommend that doctors should 
have a sound understanding of its variations along with 
those of the profunda artery. This important to prevent 
iatrogenic injuries and improve clinical outcomes.
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