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ABSTRACT

Background: Profunda femoris artery is the largest branch
of femoral artery and chief supply of the thigh. It is useful for
various clinical procedures like arteriography, ultrasonography
and Doppler imaging and haemodialysis. Hence, accurate
anatomical knowledge is very important for the clinicians.

Materials and Methods: Thirty three properly embalmed
cadavers (17 males and 16 females) were selected for the study.
Femoral artery, Profunda femoris artery and its branches were
exposed and their distances of origin were measured.

Results: In present study of profunda femoris artery, we found
posterolateral and lateral aspect of origin was common (71.21%)
than posterior and posteromedial aspect of origin (24.24%). The
site of origin of profunda femoris artery was between 21-40 mm
on right side and 11-40 mm on left side. In 14 limbs (21.21%),
we found high origin of profunda femoris artery (distance <
10mm). In two limbs (8.03%) Profunda femoris artery was
originating from medial side of femoral artery and it coursed
superficial to femoral vein. As per various literatures this is rare.
In one female cadaver, on left side, we noted high origin (5mm
away from mid inguinal point) of profunda femoris artery and

INTRODUCTION

Variation in pattern of femoral arter (FA) and its branches are
clinicall ver important. Hence it has received attention from various
anatomists and surgeons.

Profunda femoris arter (PFA) is the largest deep branch of FA,
provides the principal suppl to the extensors, adductors and
exors muscles of thigh [1]. It arises laterall from the FA about 3.5
cm distal to the inguinal ligament , then it spirals posterior to the
arter and femoral vein (FV) to reach medial side of femur [2]. It
gives muscular branches, circum ex femoral arteries, perforating
arteries. Clinicians call FA as a common FA above the origin of PFA
and super. cial FA below the origin of PFA [3].

Interventional radiolog opens new avenues for the stud of
variations of the courses of the PFA. Femoral angiograph is the
main line for the investigations in the peripheral occlusive arterial
disease and its diagnosis of suspected congenital anomalies. For
the same FA is commonl used for these procedures [4].

The anatomical knowledge of the level of origin of PFA is important
in avoiding iatrogenic femoral arterio-venous.. stula formed during
puncture of femoral arter  [5]. PFA used for haemodial sis, vascular
reconstructive procedures and various Radio Imaging techniques
like Ultrasound Doppler Imaging and MRI [6,7].

Hence, accurate knowledge of anatomical variations regarding
origin of PFA and circum ex femoral arteries are ver important
for clinicians. Precise anatom of PFA forms strong foundation to
minimi e complications. Aim of this stud is te.. nd out the site and
level of origin of PFA and an_ variations related to site, distance and
branching pattern of PFA.
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site of origin was from anterolateral aspect of femoral artery and
all the superficial branches of thigh took origin from it, while on
right side of same cadaver findings were normal. In 13 limbs
(19.69%) profunda femoris artery took origin as a common stem
along with one of circumflex arteries while in three limbs (4.54 %)
trifurcation was observed, that is origin of profunda femoris and
two circumflex arteries from single site. In four limbs (6.06%),
superficial branches of femoral artery took origin from profunda
femoris artery instead of femoral artery.

Conclusion: In present study posterolateral and lateral side of
origin is noted as common site of origin of profunda femoris
artery. Rare variation like medial side origin of profunda Femoris
artery was observed and it coursed on femoral vein. Very high
incidence of high level of origin of profunda femoris artery was
found. In one of the high origin limb profunda femoris artery
originated from anterolateral side and all superficial branches of
thigh took origin from it. Such variation is unique. Hence, this
study will help the clinicians to avoid iatrogenic complications
and also help them in various clinical procedures like puncture
of femoral artery for interventional radiology.
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MATERIALS AND METHODS

Thirt  three properl embalmed and formalin.. xed adult cadavers
(17 males and 16 females) were selected for the present stud . Sixt

six femoral triangles were dissected. FA, PFA and its branches were
exposed and the site of origin of PFA from FA noted. The distance of
origin of PFA from the midpoint of inguinal ligament was measured
with the help of digital vernier caliper in mm.

The origin of medial and lateral circum ex arteries from PFA or
FA noted and distance of their sites of origin from the origin of
PFA (if originated from PFA) or from midpoint of inguinal ligament
(if originated from FA) were measured in millimeters (mm). The
observed variations were photographed and noted.

RESULTS

Regarding the origin site and pattern of origin of PFA
a. Refer [Table/Fig-1,2].

b. In medial side origin PFA runs super. cial to the FV [Table/
Fig-3].

c. PFAlies super cial as compared to FA in antero-lateral aspect
of origin. All super. cial branches of thigh originated from PFA
[Table/Fig-4].

d. In case of origin of MCFA from PFA origin site remains ver
close to PFA origin.

e. In three limbs, PFA and two circum ex arteries originating as
a common stem from FA. Such cases labeled as trifurcation.
In such cases course was t pical. Hori ontal medial running
branch of common stump was continuing as MCFA, while
main trunk was further dividing into lateral division and medial
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division. Lateral one was LCFA and medial division was PFA
[Table/Fig-5a).

f.  In one cadaver bilateral trifurcation seen. On left side toursous
course of LCFA in proximal few mm [Table/Fig-5b].

Regarding distance of origin of PFA and superficial
branches of thigh
a. Refer [Table/Fig-6,7].

b.  Commonest range of origin of PFA was between 21mm to 40
mm on right side and between 11 mm-40 mm on left side.

c.  When PFA is of equal in si e to FA, both circum ex arteries
originated from PFA.

d. Medial side origin of PFA is rare. In such case PFA was running
for a short distance on medial side of FA super. cial to FV and
then passed deep to FA and then deep between the Pectineus
and Adductor longus. In this case MCFA arose from PFA and
LCFA from FA.

e. In4limbs (6.06 %) super. cial branches arose from PFA.

f.  In one cadaver bilateral origin of super. cial circum ex iliac
branch from PFA was seen and rest two super. cial branches
took origin from FA.

g. Inhigh origin of PFA limb with anterolateral site of origin showed
all super. cial branches arose from PFA [Table/Fig-4].

DISCUSSION

PFA shows variations in terms of point of origin, course and
branches. These variations have received attention of surgeons,
radiologists, cardiologists and anatomists [8].

Site of origin of No. of cases Percentage Remark
PFA from FA (%)
Posterolateral side 35 Total 53.03 Total Commonest
a7 71.21 it
Lateral side 12 18.17 site
Posteromedial side 9 Total 13.63 Total Second
1 24.24 t sit
Posterior side 7 TS commonest site
Medial side 2 3.03 Rare variation
Anterolateral side 1 1.51 Unique.. nding
Total 66 9999 | -
[Table/Fig-1]: Shows site of origin of PFA
Pattern of origin Total Percentage Origin of Origin of
Of PFA Cases (%) LCFA MCFA
Common Origin 7 10.60 From FA | 6 from PFA
with LCFA 1 from FA
Common Origin 6 9.09 4 from PFA | From FA
with MCFA 2 from FA
Common Origin 3 4.54 From FA From FA
with both of
circum ex arteries
(trifurcation)

[Table/Fig-: ws pattern of origin of PFA
LCFA- Lateral circum ex femoral arter . MCFA  medial circum ex femoral arter
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Distance Sides Total Remark Bilateral
In mm Right (mm) Left (mm) ,::n representation
0-10 7 7 14 High origin 3 cadavers
11-20 4 7 T
o0 | 8 [T| 5 || | Sommered | 1t cxdove
31-40 9 6 39
41-50 3 3
51-60 2 4 Low origin 3 cadavers
61-70 0 1 13
Total 33 33 66 51.51%

[Table/Fig-6]: Shows level of origin of PFA from midpoint of inguinal ligament

Variations ma_ not endanger the life of patients and the are
usuall  subclinical, but knowledge of variation in the origin of
PFA and its branches is of great sigmi. cance for preventing ap
necrosis, particularl tensor fascia latae, when used in plastic and
reconstructive surger and also important for the vascular surgeons
and interventional radiologists [5,9]. This knowledge is also essential
in the surgical repair of femoral hernias, in vascular reconstructive
procedures in the proximal leg. Plastic surgeons use the muscular
branches while incorporating m_ocutaneous aps. This vessel is
useful for the Doppler imaging ultrasonograph , arteriograph, and
angiograph and MRI [6,7].

The knowledge of the site of origin of PFA is important while
performing clinical procedures in the femoral region and in hip joint
replacement and also for avoiding iatrogenic arterio venous.. stula
or severe secondar haemorrhage while performing femoral arter
puncture [10]. The different anatomical relationships and lack of
knowledge of variations of these vessels make the haemostasis
dif, cult to manage [4].

In developmental process, some of the channels regress and
some of them enlarge and form a de nitive arterial pattern. The
persistence of the channel that was supposed to disappear lead to
various anomalies [9].

The normal distance of origin of PFA from the midpoint of inguinal
ligament is about 30-40 mm. In present stud this distance was
between 21-40 mm on right side and 11-40 mm on left side. This
distance is 31-40 mm on right side and 41-50 mm on left side [11]
while it is between 21-40 mm [4].

The most common site of origin of PFA is posterolateral aspect of
FA, in present stud. we found in 53.03 % cases PFA originated from
posterolateral aspect of FA. But few authors consider posterolateral
and lateral side origin is the most common pattern. It was found that
almost 71.21% cases PFA originated on Posterolateral and Lateral
aspect of FA. Lateral side origin is more common than posterolateral
aspect [8]. In 24.24% of cases PFA originated on posteromedial
and posterior aspect of FA and this was less than stud b Dixit et
al., (31.25%).

In two limbs (3.03%) medial side origin of PFA and it runs super. cial
to FV, as per various literature such variation is rare. It carries a
risk of damage to the large and unexpected arterial channel

s + i I =

[Table/Fig-3]: High origin of Profunda Femoris arter, (PFA) from medial side of Femoral Arter  (FA) [Table/Fig-4]: High origin of Profunda Femoris arter. (PFA) from anterolateral
side of Femoral arter (FA) with all super. cial branches and circum ex arteries from PFA, MCFA (medial circum ex femoral arter ) & LCFA (lateral circum ex femoral arter )
[Table/Fig-5a,b]: Common origin of Profunda Femoris arter (PFA) with two circum ex arteries (MCFA & LCFA) from femoral arter (FA), (A) T pical course of three arteries (B)
Lateral circum ex femoral arter. (LCFA) with tortuous course in initial part
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[Table/Fig-7]: Regarding high origin of PFA
lateral,

*same limb [Table/Fig-3] Lat

Origin No. of Percentage Sides Site of origin Size of PFA in comparison with FA Origin of superficial
distance cases (%) branches of thigh
Rt Lt Lat Med AL PL Normal Half Equal Rt Lt
Inferior to Ing. Lig 7 10.60 4 3 4 - 1 2 4 - 3 1 2
5-10 mm 7 10.60 3 4 4 1 - 2 4 1 2 - ---
Total 14 21.20 7T+7=14 8+1+ 1+ 4= 14 8 + 1+ 56=14 3

med medial, AL- anterolateral and PL  posterolateral

while collecting blood in infants from FV and during exposure of
saphanous veins for ligation its junction with the FV [11]. In one limb
anterolateral origin of PFA from FA such origin has not been noticed
earlier in an_ literature. This PFA originated just deep to inguinal
ligament from lateral side of FA and super. cial branches arose from
PFA instead of FA. This anterolateral origin and super. cial branches
from PFA is unique and new in medical science. In 4 limbs (6.06
%) we noted super. cial branches from PFA. Chances of super. cial
branches from FA are 83.3%, from deep circum ex arter in 6.6%,
from LCFA in 6.6 % and from PFA in 3.3 % [12]. Our.. ndings are
more than the literatures records.

In 13 limbs (19.69%), we noted that PFA originated from FA as a
common stump either with MCFA (in 6 limbs) or LCFA (in 7 limbs).
Hence incidence of origin of PFA with an. one of the circum ex
arter is same. As per stud done b U el et al., the origin of PFA
with LCFA as a common trunk is seen in 0.9 % [13] While MCFA
originated as a common stem with PFA is 2.5% [14]. But as per
present stud. it was 10.60 % and 9.09 % respectivel which is quite
high than their stud. .

In three limbs (4.54%) we found PFA and two circum ex arteries
(MCFA and LCFA) originated from FA as a common stump with
t pical course. Such trifurcation was seen either in ver low origin
of PFA (46 mm) or in a high origin (10 mm). PK Atul a et al., noted
0.9 % cases, as per stud. doneb, U el et al., Our.. ndings are quite
high.

In 14 limbs, we found PFA originated at a higher level (distance
between 0-10mm). Advantage of such a high origin is that it can
be used for catheteri ation and further investigation of an  arterial
s, stem. Sabnis noted in 1.6 % cases origin is just below the inguinal
ligament and in 3.01% cases it was originating half inch below the
inguinal ligament. High origin of PFA is alwa_s a threat to procedures
like femoral vessel puncture and nerve block. The injur. caused b
percutaneous FA cannulation can cause pseudo-aneur sm. This
usuall happens when the puncture site is PFA or FA distal to origin
of PFA [6]. In present stud incidence of high origin is ver high
(21.21 %). According to present stud, bilateral high origin of PFA is
seen in 3 cadavers (6 limbs) while unilateral high origin seen in rest 8
limbs (4 left sided and 4 right sided limbs). Hence incidence of high
origin is same on both the sides but more common in females. But
as per various literatures left side is rare for high origin. Incidence of
high origin was 10% [4]. Interventional radiolog. in cardiac patients’
femoral arteriograph is the main line for investigation in peripheral
occlusive arterial disease and in diagnosis of suspected congenital
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anomalies. In such cases origin of PFA and its branches in front
of thigh are of clinical signi. cant [4]. This high origin of PFA can
become matter of concern to orthopaedic surgeons, radiologists,
plastic surgeons and general surgeons an of whom ma_ perform
surgical procedures in this area [10].

CONCLUSION

According to present stud the most common site of origin of PFA
was from posterolateral and lateral side of FA. A ver rare variation
was also observed that PFA arising from medial side of FA with
super. cial course on FV. We also noted high origin of PFA from
anterolateral site of FA and all the super. cial branches of thigh took
origin from PFA. Such.. nding is also ver, rare. Finall  we found ver
high incidence of high origin of PFA. All these information is ver
important for the surgeons working in this localit, .
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