Cadaveric study on the branching pattern of profunda femoris artery and its circumflex branches 
Abstract.
Introduction: Variation of the profunda femoris artery and its branches are not uncommon. Since profunda femoris artery (PFA) is the chief artery supplying the thigh; knowledge of its variations is very important for any surgical procedure of the thigh.
Materials and method: 24 lower limbs were dissected and the following points were noted. The relation of profunda femoris artery at its origin from the femoral artery was noted. The distance of the site of the origin of the profunda femoris from the midpoint of the inguinal ligament was measured. Also the sites of origin of the lateral circumflex femoral artery (LCFA) and medial circumflex femoral artery (MCFA) were noted and the distance of site of origin of each of them from the origin of profunda femoris artery were also measured. 
Results: Majority of profunda femoris artery arise from a posterolateral aspect of femoral artery at a distance of 21-41mm away from the midpoint of inguinal ligament. Whereas majority of lateral circumflex femoral artery arise from the lateral aspect of profunda femoris artery at a distance of 11-40mm away from the origin of profunda femoris. Majority medial circumflex femoral artery arises from the medial aspect of femoral artery at a distance of 11-30mm away from origin of the profunda femoris artery.
Conclusion: Knowledge of variations in the origin of these arteries is very important for surgeons while performing surgical procedures in the thigh to avoid complications.
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Introduction
The profunda femoris artery is the main artery supply of the thigh arising from the lateral side of the femoral artery about 3-4 cm distal to the inguinal ligament. Lateral and medial circumflex femoral arteries, arise from the profunda femoris artery from the lateral and medial side respectively.1The profunda femoris artery is frequently incorporated in the vascular reconstructive surgery. 2 The knowledge of variations in height of origin of profunda femoris artery and its branches is of great significance for preventing flap necrosis, particularly tensor fascia latae, when used in plastic and reconstructive surgery.3  Gautier et al. 4 stated that the precise knowledge of anatomy of medial circumflex femoral artery is essential while performing both trochanteric and intertrochanteric  osteotomies  and is also helpful to avoid iatrogenic vascular necrosis of the head of the femur in reconstructive surgery of hip and fixation of acetabular fractures through the posterior approach.
Material and Methods 
24 lower limbs from 12 cadavers (7 male & 5 female) were dissected in the department of Anatomy RIMS Manipur in collaboration with the department of Anatomy NEIGRIHMS, Shillong.. Femoral artery and its branches were identified and traced by using conventional method of dissection. The relation of profunda femoris artery (PFA) at its origin to the femoral artery was noted. The distance of the site of the origin of the profunda femoris from the midpoint of the inguinal ligament was measured. Also the sites of origin of the lateral circumflex femoral artery (LCFA) and medial circumflex femoral artery (MCFA) were noted and the distance of site of origin of each of them from the origin of profunda femoris artery were measured. 
Observation and Result
Distance of origin of profunda femoris from the midpoint of inguinal ligament (Table 1)
Out of 24 femoral artery, 66.6%  of profunda femoris artery arise at a distance of 21-41mm away from the inguinal ligament, whereas 39.1%  arise at a distance of 41-60mm and only 4.1%  in the present study it arise at a distance of 10-20mm away from inguinal ligament.
Site of origin of profunda femoris from femoral artery (Table 2)
50% of the profunda femoris artery arise from the posterolateral part (Fig.1,2,3), 29.1% from posterior whereas 20.8%  arise from the lateral aspect.
Distance of origin of lateral circumflex femoral artery from origin of the profunda femoris artery (Table 3)
Majority of it i.e. 66.5% arise at a distance of 11-40mm away from the origin of profunda femoris artery whereas 12.5% of it arise at a distance of 12.5mm.
Origin of the lateral circumflex femoral artery (Table 4)
79.2% arise from the lateral aspect of profunda femoris artery & 20.8% arise directly from the femoral artery proximal to the origin of profunda femoris artery (Fig.1,2,3).
Distance of origin of medial circumflex femoral artery from origin of the profunda femoris artery (Table 5)
70.7% of it arises at a distance of 11-30mm away from origin of the profunda femoris artery, 20.8% at a distance of 0-10mm, and only 4.1% at a distance between 31-40mm.
Origin of medial circumflex femoral artery (Table 6)
95.6% arise from medial aspect whereas 4.1% arise from the lateral circumflex femoral artery (Fig. 2) on its medial aspect (as common trunk).
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Table 1: Distance of origin of profunda femoris from the midpoint of inguinal ligament
)

	Range(mm)
	Right
	Left
	Total
	%age

	10-20
	1
	-
	1
	4.1

	21-30
	3
	5
	8
	33.3

	31-40
	4
	4
	8
	33.3

	41-50
	3
	1
	4
	16.6

	51-60
	1
	2
	3
	12.5


 (
Table 
2 :
  Site of origin of profunda femoris from femoral artery
)

	Site
	Right
	Left
	total
	%age

	Posterolateral
	7
	5
	12
	50

	Lateral
	2
	3
	5
	20.8

	Posterior
	3
	4
	7
	29.1



 (
Table 3: Distance of origin of lateral circumflex femoral artery from origin of the profunda femoris artery
)

	Range (mm)
	Right
	Left
	total
	%age

	0-10
	2
	1
	3
	12.5

	11-20
	3
	4
	7
	29.1

	21-30
	3
	1
	4
	16.6

	31-40
	3
	2
	5
	20.8



 (
Table 4: Origin of the lateral circumflex femoral artery
)

	Origin (From)
	Right
	Left
	Total
	%age

	PFA on lateral aspect
	11
	8
	19
	79.1

	Femoral artery superior to the origin of PFA
	1
	4
	5
	20.8



 (
Table 5:  Distance of origin of medial circumflex femoral artery from origin of the profunda femoris artery
)

	Range(mm)
	Right
	Left
	Total
	%age

	0-10
	2
	3
	5
	20.8

	11-20
	4
	6
	10
	41.6

	21-30
	5
	2
	7
	29.1

	31-40
	1
	-
	1
	4.1
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Table 6:  Origin of medial circumflex femoral artery
)

	Origin from
	Right
	Left
	Total
	%age

	PFA on medial aspect
	12
	11
	23
	95.6

	LCFA  from medial aspect
	-
	1
	1
	4.1





Discussion 
The profunda femoris artery (deep femoral artery) is a large branch that arises laterally from the femoral artery about 3.5 cm distal to the inguinal ligament. 1 Brijesh RA, Sujatha K, T. Fatima5 stated that the average distance of PFA from inguinal ligament is 30-40mm.  The term “high origin” of profunda femoris artery is used when it originates from the femoral artery at a distance of 0-10mm away from the inguinal ligament. The advantage of high origin (0-10mm) of PFA is that it can be used for catheterization and for further investigation of any arterial system of the body.6 In the present study we have found that majority of it arise at a distance of 21-41mm away from the inguinal ligament and we did not encountered even a single case of high origin. So the finding of the present study is more or less similar with the findings of above mentioned authors.
The most common site of origin of PFA is from posterolateral aspect of femoral artery.1,7 But according to Siripon et al,8 & Samarawickrane et al,9 the most common site of origin of PFA is from posterior aspect, i.e. 44.64% & 46% respectively. In our study we found that majority of it arise from the posterolateral aspect of femoral artery whereas only 29.1% of it takes origin from posterior aspect.
Umez M et al,10 stated that 77.3% of the LCFA arise from the PFA & 22.7% arise from the femoral artery. Fukuda H et al,11 also found that majority of LCFA arise from PFA. Baptish M,12 reported its origin from femoral artery. Whereas Tanyeli E,13 reported the origin of LCFA from femoral artery inferior to the origin of PFA. In our study we have found that 79.2% of LCFA arise from the lateral aspect of profunda femoris artery & only 20.8% of it takes origin directly from the femoral artery proximal to the origin of profunda femoris artery.
In most cases LCFA arise from the PFA at a distance in between 21-30mm.6 In our study majority of LCFA i.e. 70.7% arise at a distance of 11-30mm away from origin of the profunda femoris artery, whereas 20.8% of it arise at a distance of 0-10mm, and only 4.1% of LCFA arise at a distance 31-40mm away from the origin of PFA.
Daksha Dexit,6 reported that the distance of origin of MCFA from the origin of PFA was mostly 0-10mm. In our study it is mostly arise at a distance of 11-30mm away from origin of the profunda femoris artery. Present study shows that MCFA mostly originates from the medial aspect of the PFA in both sides. This is comparable to the finding of Daksha dexit,6 Lipshutz BB,14 Clarke.15 Evans CA et al,16 reported that MCFA & LCFA arising by a common trunk from the femoral artery.  In present study we found that only 4.1% of MCFA arise from the lateral circumflex femoral artery on its medial aspect as common trunk which itself arise from the femoral artery.
Conclusion
Variations in the origin of profunda femoris antery and its circumflex branches are very commonly encountered. Knowledge of variations in the origin of these arteries is very important for surgeons while performing surgical procedures in the thigh to avoid complications.
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