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ABSTRACT

Background: Accurate knowledge about the anatomical variations of origin of profunda femoris artery, medial
and lateral circumflex femoral artery are important for clinicians for performing surgeries around the aforesaid
vessels.

Materials and Methods: The present study was done on 73 lower limbs (38 right and 35 left side) available in the
department of Anatomy. The branching pattern of profunda femorais, medial and lateral circumflex femoral
artery were studied. The branching patternwas categorized into different types . The type 1a, the lateral circumflex
femoral artery branched distal to the medial circumflex femoral artery and type 1b, the medial circumflex
femoral artery branched distal to the lateral circumflex femoral artery. They are grouped under the type 1c, if
both the circumflex femoral arteries, were found branching at the same level. Subtype 2a, if the lateral circumflex
femoral artery is branching from the profunda femoris artery and the medial circumflex femoral artery is
branching from the femoral artery. Type 2b, if the medial circumflex femoral artery is branching from the profunda
femoris artery and the lateral circumflex femoral artery is branching from the femoral artery. In type 3, both the
lateral and medial circumflex femoral arteries were branching from the femoral artery.

Results: The mean distance between the mid inguinal point and origin of profunda femoris artery from femoral
artery was 4.33cms and in majority of specimens the profunda femoris artery originated posterolaterally to
femoral artery. In the present study, the type 1la was observed in 57.53% of specimens, type 1b in 4.11% of
specimens. The type 1c was not at all seen in any of the specimens. The type 2a was found in 24.65% specimens,
type 2b was observed in 9.58% specimens and type 3 in 4.11% of cases.

Conclusion: Knowledge of the variations of the site of origin and course of PFA and its circumflex branches is of
diagnostic significance and is important in various surgical procedures and reduces chances of peri-operative
complications.
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INTRODUCTION

Femoral artery (FA) is a continuation of external
iliac artery arising posterior to the inguinal
ligament, midway between anterior superior iliac
spine and the pubic symphysis [1]. This is the
point where its pulsations can be felt and can
be used for catheterisation in procedures like
angiographies and for cannulations to place
arterial line (second only to radial artery) [2].
The Profunda Femoris artery (PFA) is a large
branch which arises laterally from femoral
artery, 3.5 cm distal to the inguinal ligament. It
gives two main branches Lateral Circumflex
Femoral Artery (LCFA) and Medial Circumflex
Femoral Artery (MCFA) [1]. Apart from FA, even
PFA can be used for haemodialysis. The branches
of PFA are used in thigh flaps as vascular pedicle
during breast reconstruction surgeries
following mastectomies. Flap necrosis follow-
ing reconstruction surgeries can be prevented
by knowing the variations in the branching
pattern of PFA [3].

The accurate knowledge of the branching
pattern of MCFA is needed when performing
trochanteric & intertrochanteric osteotomies.
The MCFA supplies blood to the head and neck
of femur, to the adductor muscles and to fatty
tissue in the acetabular fossa. This knowledge
helps to prevent iatrogenic vascular necrosis of
femoral head in reconstructive surgery of the
hip and fixation of acetabular fractures through
the posterior approach [4,5].

The knowledge about the branching pattern of
FA and its vascular system is essential to the
cardiologists and radiologists, as this arterial
system is often assessed in procedures like
coronary angioplasty. The knowledge about
anatomical variations in this arterial system
including the MCFA and LCFA may prevent the
intraoperative bleeding. Since, the combined
study of the variations in the origin and branch-
ing pattern of the PFA, MCFA & LCFA are rare in
literature. The present study was undertaken.

MATERIALS AND METHODS

In the present study 73 lower limbs (38 right and
35 left side) available in the department of
Anatomy were studied. After careful dissection,
the femoral triangle was exposed and PFA and
its branches were identified. The distance of
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origin of PFA from mid-inguinal point (DP) was
measured using digital vernier callipers. The
direction and branching pattern of PFA from FA
was noted and then classified as per classifica-
tion by Vasquez et al., [6]. The type 1 has both
LCFA and MCFA branching from the PFA. In Type
1a, the LCFA branched distal to the MCFA and in
type 1b, the MCFA branched distal to the LCFA.
Type 1c, both circumflex arteries were branch-
ing at the same level. In type 2, one among the
circumflex femoral arteries is branching from the
femoral artery (FA) and the other one from the
PFA. Subtype 2a, the LCFA was branching from
the PFA and the MCFA was branching from the
FA. In type 2b, the MCFA was branching from
the PFA and the LCFA was branching from the
FA. In type 3, both LCFA and MCFA were branch-
ing from the FA.

RESULTS

Table 1: Frequency of occurrences of different subtypes
of branching pattern of PFA.

e Right side Left side Total
(n=38) (n=35) (n=73)
la 22 (57.89%) | 20 (57.14%) | 42 (57.53%)
1b 1 (2.63%) 2 (5.71%) 3 (4.11%)
1c 0 (0.00%) 0 (0.00%) 0 (0.00%)
2a 9 (23.68%) 9(25.71%) | 18 (24.65%)
2b 4 (10.52%) 3(8.57%) 7 (9.58%)
3 2 (5.26%) 1 (2.85%) 3 (4.11%)

Graph 1: Bar chart showing direction of origin of PFA
from FA.
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L -lateral, M — medial. Blue bar- right side,
Brown bar- left side.

The mean DP observed was 4.33cms and the
range 2.5 to 7cms. The minimum DP was
observed on the right side (2.5cm) and
maximum DP was observed on the left side
(7cm). In majority of the specimens the DP was
between 4.1 to 5cms and PFA originated
posterolaterally (60.52% on right side and
62.85% on left side). The Type 1a branching
predominated (57.53%) followed by type 2a
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(24.65%). We didn’t observe Type 1c branching
pattern in any specimens in the present study
(Table 1).

Fig 1: Origin of LCFA and MCFA from PFA. Type l1a: LCFA
branched distal to MCFA (57.53%), type 1b: MCFA
branched distal to LCFA (4.11%).

g O\ :j’v.
FA- Femoral artery, PFA- Profunda Femoris artery,
LCFA —lateral circumflex femoral artery,
MCFA- medial circumflex femoral artery.

Fig. 2: Type 2a: LCFA branches from PFA and MCFA from

FA (24.65%), Type 2b : MCFA branches from PFA and LCFA
fromFA (9.58%).

FA- Femoral artery, PFA- Profunda Femoris artery,
CFA —lateral circumflex femoral artery,
MCFA- medial circumflex femoral artery.

Fig. 3: Type 3: The LCFA and MCFA arise from FA (4.11%).

el

FA- Fmoral artery, PFA- Profunda Femoris artery,
LCFA —lateral circumflex femoral artery,
MCFA- medial circumflex femoral artery.
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DISCUSSION

The variations in the branching patterns of PFA
are due to the embryological variation in the
selection of capillary channels during the
development of arteries of the lower limb. The
axis artery of lower limb is a branch of internal
iliac artery. FA develops from rete femorale in
the future ventral aspect of the thigh. It
communicates with the external iliac artery
above through rete pelvicum and sciatic artery
below. The primary sciatic artery grows out from
fifth lumbar intersegmental artery in the dorsal
part of thigh, when the embryo is about 10 mm
long and ends in plantar capillary plexus.
Anastomaosis occurs between the axis artery and
rete femorale. Increased blood flow in these cap-
illaries determines the final mature arterial pat-
tern. Thus, the most appropriate channels en-
large while others contract and disappear [7,8].

The fetal studies have shown that both LCFA and
MCFA arise equally from the FA and PFA [6]. The
LCFA and MCFA are the collateral branches
arising from the PFA; however they may arise
from FA too. The normal distance of origin of
PFA from FA to the mid-inguinal point is 35-40
mm [1]. In the present study, the mean DP was
found to be 4.33cms which is similar to that
observed by Pakash et al., (mean DP- 4.2 cm )°
and by Dixit DP et al., (mean DP- 4.75 cm) [10].
much higher than the study by Vuksanovic BA
et al., (3.5cms) [11].

The most common site of origin of PFA is poste-
rolateral aspect of FA [9-12]. In study by Prakash
et al. [9], by Dixit DP et al., [10] and by Dixit D
et al. [12] the PFA originated from the postero-
lateral aspect of FA in (50%), (35.41%) and
(42.1%) cases respectively. The present study
also showed that the posterolateral
origin of PFA from FA is the most common type
(61.64%). In the present study, not evenasingle
specimen with PFA arising from medial side of
FA was observed.

In the present study, we observed that type 1
branching pattern was present in 61.64%, type
2to be 34.23% and type 3 to be 4.11 %. In study
conducted by Dixit D et al. [12] out of the total
228 limbs, the MCFA in 53 cases was
arising from FA while the LCFA was arising from
FAinonly 18 cases. Thus, the incidence of MCFA
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arising from FA is higher than that of LCFA. It
has been reported that the branching pattern
type 1 ranges from 40-83.3%, type 2 ranges from
14-51% and type 3 ranges from 0.5-20%. The
average frequencies for type 1, 2, 3 are 64.4%,
30% and 14.2% respectively [13]. In the study
done by Vishal K et al., they observed that the
type 1 branching pattern was observed in 56.2%
cases, type 2 was in 39.6% cases and type 3 in
4.2% cases [14].

The arterial supply of the femoral head is usu-
ally compromised after femoral neck fractures.
The MCFA is the main artery that supplies the
femoral head and neck [15]. The branches of
LCFA are used in anterolateral thigh flaps [16]
and aortopopliteal bypass [17].

The PFA is used for arteriography, ultrasound and
doppler imaging, digital subtraction angiogra-
phy and magnetic resonance imaging [18].
Therefore, clinicians, radiologists and surgeons
should be familiar with the variations of these
arteries.

PFA is an important vessel for the collateral
circulation during the situation of FA occlusion
and for this function; PFA should have a larger
caliber. The knowledge of the branching patterns
of the arteries in femoral triangle is important
in avoiding the iatrogenic injury to the vessels
and helps in preventing the femoral arterio-
venous fistula while performing the FA puncture
[19].

An ultrasound examination of the upper thigh is
advised before performing catheterization of
femoral vessels and upper thigh surgical proce-
dures which provides structural information
about the femoral vessels and will be helpful in
planning the catheterization [20].

CONCLUSION

Knowledge of the variations of the site of origin
and course of PFA and its circumflex branches
is of diagnostic significance and is important in
various surgical procedures and reduces
chances of peri-operative complications. The
above mentioned anatomical facts about PFA
and its branches should be kept in mind before
planning diagnostic and/or therapeutic interven-
tions.
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