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Introduction
The popliteal fossa is a narrow intermuscular space posterior to the 

knee joint that is bounded by biceps femoris tendon proximolaterally, 
semimembranosus muscle proximomedially, and medial and lateral 
heads of the gastrocnemius muscle distally. The popliteal artery is 
a continuation of the femoral artery. It begins at the opening (hiatus 
magnus) in the adductor magnus muscle and runs downward and 
laterally to terminate at the lower border of popliteus muscle by 
dividing into anterior and posterior tibial arteries. The popliteal vein 
is formed at the lower border of the popliteus muscle by the union of 
veins accompanying the anterior and posterior tibial arteries. It runs 
upwards and medially and continues as femoral vein at the hiatus 
magnus. The vein lies superficial to the artery in the popliteal fossa. 
The gastrocnemius muscle is a superficial muscle of the calf. It has 
two heads which take their origin from the respective condyles of the 
femur. The two heads join each other to form a tendon which unites 
with the tendon of soleus muscle to form the tendo calcaneus. The 
gastrocnemius is supplied by the tibial nerve and is a plantar flexor 
of the ankle joint. The popliteal vessels normally course between the 
medial and lateral heads of gastrocnemius muscle. Because of the 
variations that occur during embryologic development of the muscles 
and arteries, the popliteal artery might be entrapped by neighboring 
muscles and tendons [1]. Stuart described the anatomical basis of 
popliteal entrapment, having noted the abnormal course of popliteal 
artery in 64 year old man [2]. Subsequently anatomic variants of 
popliteal artery entrapment have been described in medical literature: 
aberrant path of popliteal artery related to the medial or lateral head of 
the gastrocnemius muscle; compression of a normally positioned artery 
by variant musculotendinous structures lying between the two heads 
of gastrocnemius; combination of a displaced artery and muscular 
variations [3]. Involvement of popliteal vein in the entrapment is 
uncommon compared to the entrapment of popliteal artery [3]. 
Aberrant origins and accessory slips are the reported variations of the 
medial head of the gastrocnemius. The aberrant origin of medial head of 
the gastrocnemius from the intercondylar notch rather than the medial 
femoral condyle has been reported. It was found to pass between the 

popliteal artery and vein before joining the medial head of the muscle 
[1,4]. In this case report we discuss one of the rare anatomical variations 
of popliteal vessels entrapment by an accessory belly of the medial head 
of gastrocnemius.

Case Report
During routine dissection for medical students in the Department 

of Anatomy, Melaka Manipal Medical College, Manipal University, 
Manipal, India, we found an unusual relationship of popliteal vessels 
to the medial head of gastrocnemius. The variation was observed 
unilaterally in an approximately 50-year-old formalin embalmed male 
cadaver of South Indian origin. The dissection of popliteal fossa was 
carried out according to the instructions by Cunningham’s Manual 
of Practical Anatomy. The popliteal fossa was dissected carefully and 
the boundaries and contents of fossa were clearly defined. Appropriate 
photographs were taken. 

Results
In the right popliteal fossa, the medial head of the gastrocnemius 

presented a variant accessory muscle belly. It originated from the lower 
part of the popliteal surface of the femur, then passed lateral to the 
popliteal vessels and finally got inserted into the medial head of the 
gastrocnemius (Figure 1). The accessory belly was about 4.8 cm long 
and was supplied by a branch of the tibial nerve. The popliteal vessels 
coursed normally in the upper part of the fossa but in the lower part 
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Abstract
The present case report regards the incidental finding of right popliteal vessels entrapment by a variant 

accessory belly of the medial head of gastrocnemius. The accessory head of gastrocnemius took origin from the 
popliteal surface of the femur and joined the medial head. The popliteal vessels passed between the medial and the 
accessory head of the gastrocnemius. The accessory head was quite large and was supplied by a branch of tibial 
nerve. Popliteal vessels compression usually leads to a condition called popliteal vascular entrapment syndrome 
which is a rare clinical entity, predominantly in young adults. This anomaly might cause intermittent claudication, 
aneurysmal dilatation, thromboembolism and eventually limb-threatening ischemia. Early recognition and diagnosis 
is important to minimize surgical treatment and avoid vascular reconstruction. Knowledge about the rare anatomical 
variants of popliteal vessels is helpful for correct diagnosis and planning of treatment. 
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of their course they passed through the narrow gap between the 
accessory muscle belly and the medial head of the gastrocnemius 
muscle (Figure 1).

Discussion
Aberrant path of the popliteal artery or an aberrant attachment 

of the gastrocnemius or plantaris muscle over the normally running 
popliteal artery may become clinically manifest as Popliteal Artery 
Entrapment Syndrome (PAES) [3]. The term PAES was first described 
by Stuart during the dissection of an amputated leg [2]. In the general 
population, the prevalence of the syndrome is in a 0.16-3.5% range [5]. 
The anatomic variants of PAES were classified into various types by Love 
and Whelan based on the various relationships between the popliteal 
artery and the gastrocnemius muscle or, rarely, an anomalous fibrous 
band or the popliteus muscle [6]. Type I anomaly is characterized 
by aberrant medial course of the popliteal artery around a normally 
situated medial head of the gastrocnemius. In type II anomaly, an 
anomalous medial head of the gastrocnemius compresses the popliteal 
artery deep to it. Type III anomaly is characterized by an accessory slip 
of the medial head of the gastrocnemius forming a sling around the 
popliteal artery. The frequency of prevalence is as follows: type 1, 20%; 
type 2, 38%; and type 3, 26% [7]. In type IV anomaly, the normally 
positioned popliteal artery passes deep to the popliteus. Rich and 
Hughes (1967) included any of the four anatomic variants with popliteal 
vein to the former classification as type V anomaly [8]. Recent reports 
have defined functional entrapment as type VI anomaly, where popliteal 
artery compression is due to anatomically normal but hypertrophic 
muscle [9]. In the present case we report a type V anomaly, where both 
popliteal artery and popliteal vein are entrapped by an accessory belly 
of the medial head of gastrocnemius. The incidence of type V anomaly 
is very rare; this could be because the limb veins accompanying the 
arteries are the last to develop. Therefore usually limb veins, although 

accompanying arteries, would be unavailable for the entrapment [10]. 
Many of the anatomical variations of popliteal vessels entrapment by 
the medial head of the gastrocnemius are due to aberrant attachment 
and accessory slips [1,5]. An accessory slip of the medial head of the 
gastrocnemius has been found to occur in 21% patients with PAES 
[1,5]. This is possibly due to the early development of the artery or a 
delay in the migration of the medial head of the gastrocnemius, so the 
artery is caught with the medial head [11].

The term Popliteal Vascular Entrapment Syndrome (PVES) has 
been proposed instead of PAES because some anatomic variants can 
also cause compression and thrombosis of the adjacent vein [12]. This 
syndrome usually affects the sports persons, athletes and soldiers. 
PVES may result in intermittent claudication, arterial damage and 
thromboembolism, eventually leading to ischemia of the affected 
limb. It is important to be aware of the normal anatomical features 
of popliteal vessels and surrounding structures in planning surgery 
like thrombectomy and embolectomy involving the popliteal vessels. 
Medical personnel and vascular surgeons should be aware of the 
presence of accessory slips or variant muscles to avoid complications in 
decompression surgery.
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Figure 1: Photograph showing the popliteal vessels entrapment in the right 
popliteal fossa. 
PA: Popliteal Artery; PV: Popliteal Vein; MG: Medial Head of Gastrocnemius; 
LG: Lateral Head of Gastrocnemius; AMG: Accessory Belly of Medial Head of 
Gastrocnemius; TN: Tibial Nerve; CPN: Common Peroneal Nerve
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