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Abstract:

Introduction: Due of its proximity to the popliteal fossa, knee surgery marks it. Popliteal artery (PA) changes
effect most knee surgeries. Variation is usually trifurcation. Aim: The aim of the present study will be to
identify the popliteal artery and its variations in terms with course of the artery, genicular branches, and level
of terminal division of popliteal artery with clinical applications. Materials & methods: Before any work
could start, the study had to be approved by the institution's ethics board. The project has been
given the green light by the institution's ethics board. The project has been given the green light by
the institution's ethics board. Fifty human shins will be dissected according to established
protocols. Index Medical College & Hospital in Indore's first-year MBBS and BDS students
dissected embalmed adult lower limb specimens. We took samples from the legs and feet of the
dead. Specimens were obtained by dissecting the embalmed bodies. The dissection of the popliteal
fossa was guided by the relevant chapters in Cunningham's anatomy textbook. Results: The course of
PA when each and every specimen was dissected, the course of PA was discovered to be normal in each and
every one of them. Determine how long the PA is, start measuring at the point where the AH begins and go up
until you reach the level where it divides into the ATA and PTA. The present investigation involved the
inspection of fifty lower limb specimens, which made it possible to view the terminal branches, muscle
branches, genicular branches, and cutaneous branches (Table No. 1). Only one of the fifty specimens taken
from the lower limbs tested positive for the presence of inferior lateral genicular artery (ILGA), and it is
suspected that ATA, and not PA, was the agent that caused the sickness.

Conclusion: Vascular surgeons must know the PA bifurcation's locations and patterns to avoid problems
during treatments. This area can undergo many surgeries. Knee surgeons must have it. The second section is
for the PA aneurysm surgeon and angiographer.
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. Introduction:

After the sixth Osseo-aponeurotic opening in the adductor magnus muscle, the popliteal artery (PA)
remains part of the Femoral artery (FA) [1-13]. It connects to the popliteal fossa and is a crucial marker for knee
surgery [10]. Most knee joint surgeries are affected by popliteal artery anatomy [11]. High division and
trifurcation occur most often [12]. The soleus fascia and adductor magnus hiatus connect the popliteal artery's
proximal and distal ends [1]. This artery is near the femur and tibia in the knee [8]. This joint's fractures and
dislocations often cause vascular damage. It also increases knee arthroscopy bleeding [4]. Poor popliteal artery-
musculotendinous connection can cause entrapment syndrome. Classical form [3]. Understanding popliteal
artery development [1] can help explain aneurysm and entrapment syndrome. Exercise-induced gastrocnemius
muscle hypertrophy may develop functional popliteal artery entrapment syndrome (PAES) [6]. Additionally,
anticipate PAES difficulties. Both above and below-knee bypass grafts can use the popliteal artery [2].
Arthroscopy, vascular grafting, direct surgical repair, transluminal angioplasty, embolectomy, and arterial injury
detection require knowledge of popliteal artery branching changes [6]. Vascular grafting requires this
understanding too. Examine the Popliteal artery and variations before knee diagnostic, interventional, or
surgical treatments [7]. Pre- or post-knee surgery procedures are possible [8]. Despite advancements in vascular
surgery, patients with a posterior popliteus high anterior tibial artery (ATA) origin are at risk of arterial
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problems include fistula, transection, pseudo-aneurysm, and thrombosis [9]. Angioplasty and embolectomy are
difficult if the popliteal artery trifurcates [10]. The peroneal artery perforator flap reconstructs leg abnormalities
in the intermediate and distal thirds, ankle, and Achilles tendon. If the ATA and posterior tibial artery (PTA) are
hypoplastic, do not harvest the PRA [4-8]. As an artery, the PRA exclusively supplies distal extremities [11].
The superior lateral genicular artery supports the lateral thigh flap. It treats superior and lateral knee deformity
[12]. Atherosclerosis causes most solitary occlusive peripheral arterial disease. Rare causes include cystic
adventitial disease [13]. The adventitial layer of the blood vessel wall has a cyst, and PA is the most affected
arterial type. It narrows the artery lumen, causing intermittent claudication [14]. Due of its proximity to the
popliteal fossa, knee surgery marks it. PA changes effect most knee surgeries. Variation is usually trifurcation.
The popliteal artery links to the adductor magnus hiatus and soleus fascia at its proximal and distal ends [1].
This artery is near the knee. This joint often ruptures blood vessels. Knee arthroscopy blood loss rises.
Incorrectly connecting the popliteal artery to the local musculotendinous system causes entrapment syndrome.

The aim of the present study will be to identify the popliteal artery and its variations in terms with
course of the artery, genicular branches, and level of terminal division of popliteal artery with clinical
applications.

Il.  Materials & Methods:

Before any work could start, the study had to be approved by the institution's ethics board. The project
has been given the green light by the institution's ethics board. The project has been given the green light by the
institution's ethics board. Fifty human shins were dissected according to established protocols. Index Medical
College & Hospital in Indore's first-year MBBS and BDS students dissected embalmed adult lower limb
specimens. We took samples from the legs and feet of the dead. Specimens were obtained by dissecting the
embalmed bodies. The dissection of the popliteal fossa was guided by the relevant chapters in Cunningham's
anatomy textbook. For an understanding of the popliteal fossa's structure. An initial transverse incision was
made where the middle and lower halves of the thigh meet, followed by a second incision in the back of the
lower leg. After the incision had been made transversely, something happened. This cut joins the two transverse
ones. When the skin flap was lifted, incisions were created simultaneously on the skin's surface and deeper
fascia. These cuts happened at the same time. Distinct cutaneous structures are visible. The popliteal fossa's
borders and contents are mirrored in the deep fascia. The gastrocnemius muscle may be able to separate from
the femur if its two bellies are able to communicate with one another. Bellies of both gastrocnemius muscles
sagging. We could see the popliteal TN and the lower vasculature. After distancing from the tibia, the soleus
muscle and intermuscular septum reflected laterally. Concurrently. The apex of the popliteus muscle has been
located. In order to gain access to the popliteal vessels, the fascia covering them had to be removed. This
allowed the terminal branches, such as the anterior and posterior tibial arteries, to be located and followed. The
Anterior Tibial Artery (ATA) enters the anterior compartment of the lower leg in place of the Popliteal Artery
(PA). It all began in PA with ATA. The origin of the Posterior Tibial Artery (PTA) may lie in the flexor
retinaculum. The PRA developed from the PTA and was located posterior to the flexor hallucis longus muscle
on the fibula. The truth will be uncovered. The fate of the debate rests on the upcoming clause. Once the
examination had begun, the peroneal artery (PA) muscle branches could be seen and evaluated. After fat was
shaved off the popliteal area, the femoral genicular branches were identified. It was determined how far apart
the adductor Magnus’s terminal insertion and origin were. The time frame for this analysis began with the
adductor magnus muscle's dissection.

Statistical analysis:
Using Microsoft Excel, tabular records are made of the data, and the results were analyzed statistically.

I11.  Results:

The course of PA when each and every specimen was dissected, the course of PA was discovered to be normal
in each and every one of them. Determine how long the PA is, start measuring at the point where the AH begins
and go up until you reach the level where it divides into the ATA and PTA.

The present investigation involved the inspection of fifty lower limb specimens, which made it possible to view
the terminal branches, muscle branches, genicular branches, and cutaneous branches (Table No. 1). Only one of
the fifty specimens taken from the lower limbs tested positive for the presence of inferior lateral genicular artery
(ILGA), and it is suspected that ATA, and not PA, was the agent that caused the sickness.
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Tablel-BranchesofthePopliteal Artery

BranchesofPopliteal Artery Specimens(n=50) Number (%)
Normalbr Branchingpattern fromPA 49 98
OriginofILGAfromATA 1 2

Trifurcation of popliteal artery

In this investigation, there were a total of fifty specimens, and out of those fifty specimens, there were
a total of forty-eight specimens that demonstrated a typical pattern of terminal division of PA. In total, there
were fifty specimens that demonstrated a typical pattern of terminal division of PA. To put it another way, the
vast majority of the specimens examined in this study were within the usual range. It was revealed that there
was a high division of PA in one of the samples that were taken. It was discovered that a third individual also
have a trifurcation of PA somewhere within their body (Table No. 2).

Table2-Thevariationsintheterminaldivisionofpoplitealartery

S. No [TerminationofPoplitealartery [No. ofspecimens [Totalnumberofspeci [Percentage(%6)
mens

NormalTermination ofPA

1. 48 50 96
Highdi Divisionof PA

2 1 50 2

3. TrifurcationofPA 1 50 2

IV.  Discussion:
Course of the popliteal artery: Each of the 50 specimens that were examined for this inquiry revealed a
progression of PA that was consistent with what is the norm. It is conceivable for the PA to pass medially
beneath the medial head of the gastrocnemius or beneath an aberrant strip of muscle in the popliteal fossa. If
this happens, the artery may become clogged due to the contraction of the muscles surrounding it. This results
in the PAES. It has the potential to cause claudication in young male patients during periods of physical
activity. When an adult's lower extremities obtain their primary blood supply via the sciatic artery, this sort of
vascular anomaly is highly rare because it is such an unusual circumstance. If the persistent sciatic artery is not
recognized as the primary input into the lower limbs, an improper bypass of apparent superficial FA occlusive
disease may ensue as a result. This can be avoided by recognizing the persistent sciatic artery as the primary
input. The persistent sciatic artery has a predisposition for aneurysm, and this predisposition can lead to critical
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limb ischemia as a result of thrombosis or embolization of aneurysmal thrombus. The persistent sciatic artery
also has a susceptibility for aneurysm.

Branches of popliteal artery: Holinshead., (1969) [16] has said that he PA gives five genicular branches and
muscular branches to muscles of popliteal fossa. Gray's et al., 2012 [19],indicated that PA has five genicular
branches; Superior muscular branches: to adductor magnus and hamstrings; Inferior muscular branches : sural
arteries are two in number and supplies; Gastrocnemius, soleus and plantaris (they are used in gastrocnemius
musculocutaneous flap); Cutaneous: the superficial sural arteries. (fascio cutaneous free and pedicled flaps may
be raised on the superficial sural arteries). Ozgur et al., 2009 [17], did a study on 40 lower limb samples from
19 male and 21 female cadavers, observed that found that the ILGA arise from ATA. The IMGA arise from
common tibioperoneal trunk. Singla et al., 2012 [18], observed in 60 specimens that there is a common trunk for
MGA, SLGA in 1.6 % of the specimens. Bettaiah et al., 2016 [19], dissected 40 specimens of the lower leg. In
5% of the specimens, a common trunk was discovered that gave rise to MGA, SLGA, and SMGA. In the
present study,
outoffiftyspecimens,fortyninespecimensshowedusualbranchingpattern.Inonespecimenl LG AarosefromATAinste
adofPA.(PerforatorsofP Aanditsbranchesareoftwotypesmusculocutaneousandcutaneousperforators.
Lateralgeniculararteryflapisafasciocutaneousflapusedforkneereconstruction with low donor site morbidity. This
flap showed constant anatomyandis reliablefor coverage of defects atsuperior andlateral portionof the kneeand
proximal part of the lower leg. In ATA, 2 perforators may be present in theanteriorcompartmentof theleg.PTA
perforatorsmay  emergebetweenflexordigitorum  hallucisandsoleus.A  Sciaticblockperformedintheareajust
abovethe poplitealfossaiscalled Poplitealorlowsciaticblock., PRA perforator flap is used in reconstruction of
defects in the lateral aspectof the middle and distal third of leg and ankle. If there is hypoplasia of both AT Aand
PTA, harvesting of PRA is contraindicated since, PRA is the only artery thatfeedsthe distalpartsofthelowerlimb.
An arteriogram done before approaching the popliteal region for
vascularsurgeriesmaygiveadequateinformationaboutthebranchingpatternofPA.Knowing the possible variations
in prior reduces time spent on exploring occludedarteries. PA pulse may be absent when there is occlusion of
the FA.Distal footpulsewillbeabsentintibioperonealdiseases.

Terminal division of the popliteal artery:

Kim et al., 1989 [20], investigated in his angiographic study of 605 extremities described 92.2% of
normal pattern. Tindall et al., 2006 [21], observed in his angiographic study of 100 knees, 94% normal pattern
was observed. Ozgur et al., 2009 [17], did a study on 40 lower limb samples from 19 male and 21 female
cadavers and observed 90% showed normal pattern. Kil et al., 2009 [22], in his angiographic study on 1242
limbs, found 89.2% of normal pattern.

Mavilli et al., 2011 [23], In his angiographic investigation of 535 extremities, reported 88.1% of
normal pattern. Gray's et al., 2012 [24], suggested that stated that PA divides at distal border of popliteus in
90% of specimens. In the present study out of the fifty specimens, normal branching pattern was observed in 48
specimens (96%).

Diabetic patients more prone to occlusive lesions in the tibial arteries, so it is essential that arteriogram
incorporate the complete infrapopliteal circulation including the foot vessels. Normal level of division occurs in
the lower border of Popliteus muscle. The normal branching pattern is PA dividing into ATA and PTA. PRA
arises from PTA in (90%) of subjects. In 5% of PA shows high division proximal to lower border of popliteus,
or it may trifurcate into ATA, PTA, PRA. Either the ATA or the PTA may be reduced or increased in caliber.
The caliber of the PRA is usually inversely related to that of ATA and PTA. Rarely, the ATA is the source of
PRA, in which case PA shows high division. Variations in the branching pattern of PA will influence the
surgical approach and choice of suitable arterial graft sites. Trifurcation is a challenge during angioplasty or
embolectomy. In the absence of PTA and ATA, the PRA becomes only source of blood supply to the foot.

High division of popliteal artery: Piersol wrote in 1916 [25] thatdissected 106 specimens and
observed HDPA in 8.2%. Adachi., 1928 [26]defined HDPA as any terminal division of PA, which takes place at
a level above the middle of the posterior surface of POP. He observed HDPA in 2.8% of total 770 specimens.
Trotter et al., 1940 [27] in 264 samples, detected 6.2% of HDPA. Keen et al., 1961 [28] discovered 5% HDPA
in 280 samples. Bardsley et al., 1970 [29] in their angiographic investigation, documented 5.9% HDPA. Kim et
al., 1989 [36], investigated 1,000 femoral angiograms and identified a 4.6% incidence of HDPA. Mauro et al.,
1988 [30], examined 421 angiograms of the lower extremities and reported 2.3% of HDPA. Colborn et al., 1994
[31], examined 42 specimens and found 7% HDPA.

Somayaji et al., 1996 [32], dissected 250 lower limbs and found HDPA in 25% (ten percent) of the
specimens. Singla et al., 2012 [34], found 3.3% HDPA in 60 samples. Billakanti., 2014 [33], in his normal
cadaveric examination discovered HDPA in a right-sided cadaver. Oztekin et al., 2015 [34], reported a single
instance of HDPA in 495 extremities (0.2%) Hemalatha et al., 2016 [35], took apart 40 lower limbs and found
that their study identified 7.5% of HDPA in 40 extremities. In the present study, out of fifty specimens, one
specimens showed high division of PA (2%). High origin ATA is surgically important as it is in direct contact
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with posterior surface of tibia . It has high risk of injury during knee arthroplasty, high tibial osteotomy and
total knee replacement procedures. When a transverse tibial cut is made through the tibial cortex using
osteotomy drill, ATA is more prone to injury. The knowledge of variation of termination of PA is important
during arthroscopic knee surgery to minimize the surgical complication.

Trifurcation of popliteal artery: Quain., 1844[36], reported 2.3% trifurcation in 258 specimens.
Adachi., 1928 [26], stated that when all three terminal branches arise together at the level of lower border of the
POP, it can be considered as trifurcation. He observed 0.8% of trifurcation in 770 specimens. Trotter et al., 1940
[27], reported 0.5% trifurcation in 1168 specimens. Keen et al., 1961 [28], observed 4.3% trifurcation in 280
specimens. Morris et al., 1962 [37], They used angiography to look at the lower limbs of 246 people and found
that the ends of the limbs followed the following pattern: The same old thing -88.6%; Pattern with three
branches is 2.9%; anterior tibio-peroneal trunk is 1.2%. Bardsley et al., 1970 [29], mentioned that in 235
specimens, 0.4% of trifurcation was observed. Lippert et al., 1985 [53] found thatreported 4% of trifurcation in
his study. Kim et al., (1989) [20], studied 605 specimens and observed 2% of trifurcation. Mauro et al., 1988
[30], looked at 343 angiograms in 1989 and found that 4.1% of them had a trifurcation. Neville et al., 1991 [38],
reported 1.9% trifurcation in 4108 lower limb specimens. Ozgur et al., 2009 [17] dissected 45 specimens and
reported 2.5% trifurcation.

Sawant et al., 2013 [54], studied 120 specimens and reported 5% trifurcation. Oztekin et al., 2015 [34],
reported trifurcation in 3 specimens out of 495 extremities (0.6%). In the present study out of fifty specimens
observed, one specimen showed trifurcation (2%).

V.  Conclusion:
Vascular surgeons and angiographers should grasp these differences while considering surgical options. Plastic
surgeons will gain help finding healthy artery transplant sites. Surgeons may need to adapt their methods due to
anatomical differences. The ATA goes down and across the popliteus muscle before making direct contact with
the posterior tibia. High tibial osteotomy and knee arthroscopy make it vulnerable. Vascular surgeons must
know the PA bifurcation's locations and patterns to avoid problems during treatments. This area can undergo
many surgeries. Knee surgeons must have it. The second section is for the PA aneurysm surgeon and
angiographer.
Conflict of interest:
None declared.

References:

[1]. Kaplanoglu H, Beton O. Evaluation of anatomy and variations of superficial palmar arch and upper extremity arteries with CT
angiography. Surgical and Radiologic Anatomy. 2017 Apr;39(4):419-26.

[2]. Lee JY. Pre-existing arterial pathologic changes affecting arteriovenous fistula patency and cardiovascular mortality in
hemodialysis patients. The Korean journal of internal medicine. 2017;32(5):790-7.

[3]. Lorbeer R, Grotz A, Dorr M, Volzke H, Lieb W, Kiihn JP, Mensel B. Reference values of vessel diameters, stenosis prevalence,
and arterial variations of the lower limb arteries in a male population sample using contrast-enhanced MR angiography. PloS one.
2018 Jun 20;13(6):€0197559.

[4]. Zemaitis MR, Boll JM, Dreyer MA. Peripheral arterial disease. 2017

[5]- Brennan PP, Standring S, Wiseman S, editors. Gray's surgical anatomy e-book. Elsevier Health Sciences; 2019 Nov 5.

[6]. Cuccurullo SJ. Physical medicine and rehabilitation board review. Springer Publishing Company; 2019 Oct 28.

[7]. Pavletic MM, editor. Atlas of small animal wound management and reconstructive surgery. John Wiley & Sons; 2018 May 1.

[8]. Barr KP, Standaert CJ, Johnson SC, Sandhu NS. Low Back Disorders. InBraddom's Physical Medicine and Rehabilitation 20 Jan 1
(pp. 651-689). Elsevier.

[9]. Raftery AT, Delbridge MS, Wagstaff MJ, Bridge K. Churchill's pocketbook of surgery. Elsevier Health Sciences; 2016 Feb 24.

[10].  Schaberle W. Extremity Arteries. InUltrasonography in Vascular Diagnosis 2018 (pp. 51-165). Springer, Cham.

[11]. Ozyaprak B, Yilmaz C, Kahraman N, editors. Vascular Surgery and Anesthesia. Akademisyen Kitabevi; 2019 Feb 9.

[12].  Stefanou N, Arnaoutoglou C, Papageorgiou F, Matsagkas M, Varitimidis SE, Dailiana ZH. Update in combined musculoskeletal
and vascular injuries of the extremities. World Journal of Orthopedics. 2022 May 5;13(5):411.

[13].  Belcaro GV. The Angiology Bible. World Scientific Publishing; 2018 Oct 24.

[14].  Schéberle W. Extremity Arteries. InUltrasonography in Vascular Diagnosis 2018 (pp. 51-165). Springer, Cham.

[15].  Macchi C, Gulisano M, Giannelli F, Catini C, Pacini P, Brizzi E. The calibers of the common femoral, popliteal, and posterior
tibialis arteries: a statistical investigation in 100 healthy subjects by color Doppler ultrasonography. Italian journal of anatomy and
embryology= Archivio italiano di anatomia ed embriologia. 2018 Jul 1;99(3):157-69.

[16].  Henry Hollinshed W, Anatomy for Surgeons, 1969, Vol. 3, 371:569.

[17].  Ozgur Z, Ucerler H, Aktan Ikiz ZA. Branching patterns of the popliteal artery and its clinical importance. Surgical and radiologic
anatomy. 2009 Jun;31:357-62.

[18].  Singla R, Kaushal S, Chabbra U. Popliteal artery branching pattern: a cadaveric study. Eur J Anat. 2012;16(2):157-62.

[19]. Bettaiah A, Venkat S, Saraswathi G. A study of variations in the branching pattern of popliteal artery and its clinical perspective.
Int J Res Med Sci. 2016 Aug;4(8):3584-9.

[20]. Kim DU, Orron DE, Skillman JJ. Surgical significance of popliteal arterial variants. A unified angiographic classification. Annals
of surgery. 1989 Dec;210(6):776.

[21].  Tindall AJ, Shetty AA, James KD, Middleton A, Fernando KW. Prevalence and surgical significance of a high-origin anterior tibial
artery. Journal of Orthopaedic Surgery. 2006 Apr;14(1):13-6.

DOI: 10.9790/0853-2202130611 www.iosrjournal.org 10 | Page



To study of popliteal Artery and its variations in origin, Division and Branches with ..

[22].  Kil SW, Jung GS. Anatomical variations of the popliteal artery and its tibial branches: analysis in 1242 extremities. Cardiovascular
and interventional radiology. 2009 Mar;32:233-40.

[23].  Mavili E, Dénmez H, Kahriman G, Ozaslamaci A, Ozcan N, Tasdemir K. Popliteal artery branching patterns detected by digital
subtraction angiography. Diagnostic and Interventional Radiology. 2011;17(1).

[24]. Gray H, Standring S. Gray's anatomy: the anatomical basis of clinical practice. Churchill Livingstone; 2012.

[25]. Piersol G.A., Human Anatomy, Including Structure and Development and Practical Considerations, 1916, Vol | & II, J. B.
Lippincott Company, London.

[26].  Adachi B, Das Arteriensystem der Japaner, Maruzen, Kyoto, 1928; Vol II: 137-269.

[27].  Trotter M. The level of termination of the popliteal artery in the white and the negro. American Journal of Physical Anthropology.
1940 Jun;27(1):109-18.

[28].  Keen JA. A study of the arterial variations in the limbs, with special reference to symmetry of vascular patterns. American journal
of anatomy. 1961 May;108(3):245-61.

[29]. Bardsley JL, Staple TW. Variations in branching of the popliteal artery. Radiology. 1970 Mar;94(3):581-7.

[30]. Mauro MA, Jaques PF, Moore M. The popliteal artery and its branches: embryologic basis of normal and variant anatomy.
American Journal of Roentgenology. 1988 Feb 1;150(2):435-7.

[31]. Colborn GL, Lumsden AB, Taylor BS, Skandalakis JE. The surgical anatomy of the popliteal artery. The American Surgeon. 1994
Apr 1;60(4):238-46.

[32]. Somayaji SN, Nayak S, Bairy KL. Variations in the branching pattern of the popliteal artery. J Anat Soc India. 1996;45:23-6.

[33]. Bilakanti PB, Higher division of popliteal artery, 2014, Int J Res Med Sci, 2(4): 1723-1725.

[34].  Oztekin PS, Ergun E, Civgin E, Yigit H, Kosar PN. Variants of the popliteal artery terminal branches as detected by multidetector
ct angiography. Open Medicine. 2015 Jan 1;10(1).

[35]. Hemalatha GJ, Arumugam K. Morphometric study of variations of branching pattern of posterior tibial artery and its clinical
significance. IOSR-JDMS. 2016;15(2):29-40.

[36]. Quain R. The anatomy of the arteries of the human body: And its applications to pathology and operative surgery with a series of
lithographic drawings. Taylor and Walton; 1844.

[37].  Morris Jr GC, Beall Jr AC, DE BAKEY ME. Anatomical studies of the distal popliteal artery and its branches. InSurgical forum
1961 Jan 1 (Vol. 10, pp. 498-502)

[38]. .Sawant SP. A morphological study of termination of popliteal artery with its clinical significance. Int J Curr Sci. 2013;6:E94-100.

. Dr. Pawan Kumar Mahato, et. al. “To study of popliteal Artery and its variations in origin, :
. Division and Branches with clinical applications.” IOSR Journal of Dental and Medical Sciences |
. (IOSR-JDMS), 22(2), 2023, pp. 06-11. :
1 I

DOI: 10.9790/0853-2202130611 www.iosrjournal.org 11| Page



