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Anatomical variations are routinely encountered during dissections of mus-
cles and in clinical practice, so anatomists and clinicians need to be aware 
of them. One such muscle is the tensor fascia suralis, a very rare muscle 
located in the popliteal fossa. It can originate from any of the hamstring 
muscles and it inserts into the fascia of the leg. This report presents a case 
of a variant muscle located very deep to the biceps femoris; it originated 
from the posterior surface of the femur and inserted into the fascia of the 
leg. It is unclear whether this is a rare variant of the tensor fascia suralis or 
a completely new muscle. (Folia Morphol 2021; 80, 4: 1037–1042)
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INTRODUCTION
Anatomical variations are commonly encountered, 

and although some have been described extensively 
in the literature, many are still being reported for the 
first time. Such variations can include veins, arteries, 
innervation, muscles and even organs. 

Although they are less common than variations 
in veins or arteries, muscle variants are nevertheless 
frequent and have been found to affect both lower 
and upper limbs and muscles of the chest, abdo-
men and back. These variants can include lack of 
a muscle, or the presence of supernumerary muscles, 
bifurcated muscles or tendons, deviation from the 
normal course, or a variable origin or insertion. They 
can affect routine clinical procedures or important 
and complex surgeries. For example, an additional 

head of the gastrocnemius muscle can cause pain 
syndromes or popliteal artery entrapment [10, 25], 
the variable course of the plantaris tendon has been 
associated with a higher risk of mid-portion Achilles 
tendinopathy [18, 28], and an atypical arrangement 
of the belly of the plantaris muscle is believed to 
apply pressure to the tibial nerve [20]. In addition, 
if a muscle of the forearm or the foot has multiple 
tendons, stenosing tenosynovitis can be triggered 
[3, 5, 11, 14, 19]. Anatomical variations in muscles 
typically have genetic causes and reflect our ancient 
origins. Some arise from anomalies in embryological 
development or the persistence of an embryological 
condition; however, most are benign.

The tensor fascia suralis muscle (TFS), also known 
as the ischioaponeuroticus, is a sporadic accessory 
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muscle [2, 6, 9, 12, 22, 24, 27, 29]. It originates from 
the distal aspect of any of the hamstring muscles, 
typically the semitendinosus, and inserts into the 
sural fascia or the medial head of the gastrocnemius 
muscle or the calcaneal tendon [27].

This case report describes an extremely rare variant 
of the origin, insertion and course of the TFS, which 
could represent a completely new lower limb mus-
cle. Our findings highlight the importance of muscle 
variants in the popliteal region and are significant 
for radiologists, anatomists, physiotherapists and 
surgeons specialising in the knee region.

CASE REPORT
A male cadaver, 71 years old at death (height: 

184 cm), was subjected to routine anatomical dis-
section for research and teaching purposes at the 

Department of Normal and Clinical Anatomy, Medical 
University of Lodz, Poland. The left thigh, knee and 
crural region were dissected using standard tech-
niques according to a strictly-specified protocol [15, 
16, 18, 21]. During the dissection of the right poste-
rolateral region of the knee, an unusual tendon was 
found. It inserted to the deep fascia of the leg, close 
to the origin of the fibularis longus and the insertion 
of the biceps femoris. The tendon was cleaned and 
gently separated from the biceps femoris. The distal 
part of the biceps femoris was then removed to reveal 
the ‘new muscle’, the origin of which was found on 
the popliteal surface of the femur (Figs. 1, 2).

The next step was to obtain morphometric meas-
urements using digital photographic images pro-
cessed through MultiScanBase 18.03 (Computer 
Scanning System II, Warsaw, Poland). The length of 

Figure 1. Rare anatomical type of tensor fascia suralis or new 
muscle. Left lower limb; BF — biceps femoris muscle; ST — semi
tendinosus muscle; SM — semimebranosus muscle; F — femur; 
ILB — iliotibial band; PV — popliteal vein; TN — tibial nerve; 
PM — plantaris muscle; lhGM — lateral head of the gastrocne
mius muscle; HF — head of fibula; white dashed line shows the 
insertion of the biceps femoris, black arrowheads indicate the new 
muscle.

Figure 2. Schema of rare anatomical type of tensor fascia suralis or 
new muscle. Left lower limb; PS — popliteal surface of the femur; 
PFM — ‘popliteofascial muscle’; DF — deep fascia.
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the muscle belly was 33.1 mm, while the length of 
the tendon was 73.83 mm. The width at the origin 
was 7.51 mm. The width of the tendon was 5.63 mm 
at the myotendinous junction and 7.19 mm at the 
distal attachment. No other anatomical variations 
were identified.

Ethical approval and consent to participate

The cadaver belonged to the Department of Nor-
mal and Clinical Anatomy of the Medical University 
of Lodz, Poland. 

DISCUSSION
Our case illustrates a potentially new structure of 

the popliteal region. It describes an accessory mus-
cle (AM) located deep to the biceps femoris muscle, 
originating on the popliteal surface of the femur and 
inserting into the deep fascia of the leg, close to the 
origin of the fibularis longus and the insertion of the 
biceps femoris. On the basis of its origin, we propose 
the term “popliteofascial muscle” for this AM.

Accessory muscles and muscle variations are not 
uncommon in the lower and upper limbs. The most 
common AMs are accessory slips from the medial or 
lateral head of the gastrocnemius, accessory soleus, 
fibularis quartus and fibularis digiti quinti in the lower 
limb, and accessory lumbricals and extensor digito-
rum in the upper limb. In contrast, the TFS is one of 
the least frequently observed muscles in the lower 
limb. It has been identified using both sonography 
and magnetic resonance imaging [4, 9, 12] and dur-
ing anatomical studies [1, 2, 6, 22, 24, 26, 29], and 
its origin and insertion are morphologically highly 
variable (Table 1; Fig. 3).

Accessory muscles are usually asymptomatic and 
encountered as incidental findings; however, some 

have been implicated as potential sources of clinical 
symptoms [17]. When it occurs, the TFS is clinically 
significant because it can cause swelling in the pop-
liteal fossa [1, 12]. In addition, its location between 
the hamstring tendons in the popliteal region can 
mimic a Baker’s cyst on physical examination [4, 12]. 
Moreover, as the TFS is located close to the neuro-
vascular bundle, it can compress the popliteal vein, 
popliteal artery, sciatic nerve, tibialis or sural nerve  
[1, 9, 26, 27]; this can be mistaken for soft tissue 
tumours or aneurysms of the popliteal artery or ab-
scesses [12]. Although no electrostimulation research 
has been carried out, it has been suggested that the 
TFS assists in flexion of the leg and places tension on 
the fascia of the posterior leg [29].

The TFS is located superficially in the popliteal fos-
sa; it is found medially between the semitendinosus 
and semimebranosus muscles, and laterally between 
the semitendinosus and biceps femoris. This is quite 
different from the case we have described, in which 
the muscle is located very deep to the femoris biceps 
muscle and originates at the posterior surface of the 
femur. It possesses a short (33.1 mm) muscle belly, 
which is 7.51 mm wide at the femur; the muscle 
belly later becomes a tendon, 73.83 mm long, which 
inserts into the fascia of the leg at a point close to the 
head of the fibula and medially to the biceps femoris 
insertion (Fig. 1). 

This muscle arrangement has not been described 
before, even as a variant of the TFS. We speculate 
that it assists in flexing the knee joint and in providing 
tension to the fascia of the leg; previous studies have 
attributed these functions to the TFS. Furthermore, 
in view of its atypical location, it could help to stabi-
lise the posterolateral corner of the knee joint; this 
has never been mentioned before. The presence of 

Table 1. A comparison of case studies reporting the tensor fascia suralis muscle

Study Type of study Origin Insertion Figure

Chason et al. (1995) Radiological Semitendinosus muscle Achilles tendon Fig. 3A

Montet et al. (2002) Radiological Semitendinosus muscle Achilles tendon Fig. 3A

Tubbs et al. (2006) Anatomical Semitendinosus muscle Fascia of the leg Fig. 3B

Padmalatha et al. (2010) Anatomical Semitendinosus muscle Sural fascia Fig. 3C

Kim et al. (2015) Radiological Lateral aspect of the  
semitendinosus muscle

Medial head of the  
gastrocnemius muscle

Fig. 3D

Rajendiran et al. (2016) Anatomical Medial side of the long head  
of the biceps femoris

Deep fascia over the  
gastrocnemius muscle

Fig. 3E

Bale et al. (2017) Anatomical Long head of the biceps femoris On to the fascia of both heads  
of the gastrocnemius muscle

Fig. 3F
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such a muscle in this location could be associated 
with clinical problems; for example, rupture of its 
distal part could be connected with femoris tendon 
biceps rupture. Owing to its close relationship with 
the fibular collateral ligament, injury to the ligament 
might affect the TFS and vice versa. In contrast to 
the ‘typical’ TFS described in earlier literature, it is 
doubtful that the muscle we have identified partici-
pates in compressing the tibial nerve or the popliteal 
vein and artery.

Other AMs have been reported in the area of the 
popliteal fossa [6, 13, 23, 26]. Somayaji et al. [26] 
describe an example originating by two slips, one 

from the semitendinosus and another from the biceps 
femoris muscle, which then connect to a common 
tendon and insert into the calcaneal tendon (Fig. 4A). 
A very similar case was described by Gupta et al. [6] 
in which the origin also consisted of two slips from 
the semitendinosus and biceps femoris; however, 
the common tendon formed was attached at the 
junction of the two heads of gastrocnemius muscle 
(Fig. 4B). Cases have been described of AMs running 
transversely from the biceps femoris tendon to the 
medial head of the gastrocnemius muscle, innervated 
from the common fibular nerve [13, 23]. Another su-
pernumerary muscle in the popliteal fossa was found 

Figure 3. Schema of rare anatomical types of tensor fascia suralis (TFS); BF — biceps femoris muscle; ST — semitendinosus muscle;  
SM — semimembranosus muscle; Glh — lateral head of the gastrocnemius muscle; Gmh — medial head of the gastrocnemius muscle;  
AT — Achilles tendon; DF — deep fascia of the leg.

A B C

D E F
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to originate from the biceps femoris tendon and insert 
into the medial head of the gastrocnemius muscle; 
innervation was from the lateral sural nerve, a branch 
of the common fibular nerve [8]. Interestingly, all 
cases describing the TFS muscle have been found 
in men [1, 4, 9, 12, 22, 24, 29]; although two cases 
of AMs have been found in women [8, 13], one had 
previously been found in a man [6], and the present 
case description also concerns a man.

The question arises as to whether these “accesso-
ry, variant muscles” are completely new muscles or 
rare variants of the TFS. Further studies are also need-
ed to confirm whether the TFS muscle occurs only in 
men, and whether other AMs occur in the popliteal 
region in both men and women. The key question is 
whether this present case represents a new muscle 
or a rare variant of the TFS. Its close relationship with 
the biceps femoris and the locations of the insertion 
suggests that it is a rare TFS variant; however, its 
deep arrangement and attachment (origin), located 
on the popliteal surface of the femur, could suggest 
a new muscle.

The appearance of AMs can be explained by em-
bryonic development. The muscles of the limbs devel-
op from myogenic precursor cells that arise from the 
ventral dermomyotome of somites. In these precursor 
cells, muscle regulatory genes such as Pax 3 and 
Myf 5 are activated, resulting in the expression of 
transcription factors including Myo D, myogenin and 
myogenic regulatory factors. The fusion of myoblasts 
and myotubes leads to further growth of the muscles 

and their subsequent investment by connective tissue. 
Additional variations in the muscle pattern can also 
be caused by alterations in the signalling or stimuli 
among mesenchymal cells [7, 24]. The final configura-
tion of a muscle is achieved though several apoptosis 
and growth cycles of the muscle primordia, and the 
failure of these primordia to disappear results in the 
presence of an AM or even an additional muscle.

CONCLUSIONS
This case report describes a possible variant of 

the ‘tensor fascia suralis’, as indicated by its close 
relationship to the biceps femoris and the location 
of its insertion. However, the deep positioning of 
this muscle could indicate that it is in fact a new 
muscle; hence, if the latter, we propose the name 
“popliteofascial muscle”. Knowledge of such poten-
tial variations in the popliteal region is important 
for the surgeon when operating in and around the 
popliteal fossa, for the radiologist for correct radio-
logical interpretations, and for the physiotherapist 
for correct diagnoses.
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