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Muscle variants are routinely encountered in the dissection laboratory and in clinical practice and therefore anatomists and
clinicians need to be aware of their existence. Here we describe two different accessory muscles identified while performing
educational dissection of a 51-year-old male cadaver. Tensor fasciae suralis, a rare muscle variant, was identified bilaterally and
accessory flexor digitorum longus, a more common muscle variant, was present unilaterally. Tensor fasciae suralis and accessory
flexor digitorum longus are clinically relevant muscle variants. To our knowledge, the coexistence of tensor fasciae suralis and
accessory flexor digitorum longus in the same individual has not been reported in either cadaveric or imaging studies.

1. Introduction

Tensor fasciae suralis (TFS; ischioaponeuroticus) is an acces-
sory muscle of the posterior thigh and popliteal fossa. This
muscle is considered rare and its prevalence in the general
population is unknown [1]. Several case reports describing
TFS have been published previously, including both cadaveric
[2–10] and radiological studies [1, 11–13].

Accessory flexor digitorum longus (AFDL) is a muscle
variant of the ankle that is more common than TFS. From
clinical and cadaveric studies, the prevalence of AFDL has
been estimated to be ∼6% [14, 15] to 13-14% [16, 17]. This
accessory muscle may exist bilaterally; however a unilateral
presentation of AFDL is more common [18].

Here we report the bilateral presence of TFS muscles dis-
covered during routine cadaveric dissection as part of chiro-
practic education. Further investigation revealed a unilateral
AFDL muscle. To our knowledge, this is the first published
case report of an individual with both TFS and AFDL.

2. Case Presentation

During educational dissection of a Caucasian, 51-year-old
male cadaver, bilateral TFS muscles were identified in the

posterior thighs and popliteal fossae. This accessory muscle
most commonly arises from the semitendinosus muscle, but
TFS can take origin from any of the hamstring muscles. On
both sides of the cadaver, TFS arose from the long head of
the biceps femoris muscle with a fascial origin measuring
approximately 3.3 cm in length (Figure 1). The fusiform belly
of each TFS muscle measured approximately 12.0 × 2.5 ×
1.0 cm in greatest dimensions. The muscle belly was con-
tinuous inferiorly with a fascial component approximately
13.0 cm long that inserted onto the fascia of both heads of the
gastrocnemius muscle.

Dissection of the left leg and foot revealed the presence
of an AFDL muscle, with a bipennate muscle belly that mea-
sured 5.2 × 2.3 × 0.3 cm in greatest dimensions (Figure 2).
The origin was the deep transverse fascia of the leg and the
muscle belly was located posterolateral to the posterior tibial
neurovascular bundle. The tendon of insertion was 5.5 cm
long and coursed through the tarsal tunnel before blending
extensively with the fibers of the quadratus plantae muscle.
At the level of the flexor retinaculum the inserting tendon of
AFDL was located immediately lateral to the posterior tibial
neurovascular bundle.
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Figure 1: Dissection of right posterior thigh and popliteal fossa
to show tensor fasciae suralis muscle (TFS: tensor fasciae suralis
muscle; TN: tibial nerve; Gmh: gastrocnemius muscle, medial head;
Glh: gastrocnemius muscle, lateral head; AM: adductor magnus
muscle; SM: semimembranosusmuscle; ST: semitendinosusmuscle;
BFlh: biceps femorismuscle, long head; BFsh: biceps femorismuscle,
short head; VL: vastus lateralis muscle; ITB: iliotibial band).
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Figure 2: Dissection of left leg and foot to show accessory flexor
digitorum longus muscle (AFDL: accessory flexor digitorum longus
muscle; CT: calcaneal tendon; FDL: flexor digitorum longus tendon;
FHL: flexor hallucis longus tendon; TP: tibialis posterior tendon;
QP: quadratus plantae muscle).

3. Discussion

The muscle variants TFS and AFDL are clinically relevant
accessorymuscles.The presence of TFSmay cause swelling in
the popliteal fossa [12] or itmay be discovered as an incidental
finding during imaging [11].When TFS presents as a popliteal
mass itmaymimic a Baker’s cyst on physical examination [11].
Due to the muscle’s location in relation to the neurovascular
elements of the popliteal fossa, the presence of TFS has been
speculated to cause compression injuries of the popliteal vein
[6] and the sciatic, tibial, and sural nerves [3]. We suspect
that the popliteal artery could also be compressed by TFS, as
aberrant slips of the gastrocnemius have been shown to cause
popliteal artery entrapment syndrome [13, 19–21]. The third
head of gastrocnemius (gastrocnemius tertius), a muscle

variant more common than TFS, has been reported to cause
entrapment of popliteal neurovascular structures [4, 22–24].
If TFS does indeed contribute to entrapment/compressive
injuries in the popliteal fossa, resection of TFS may be
an appropriate intervention as good surgical outcomes for
similar symptoms have been achieved by resection of the
third head of gastrocnemius and/or aberrant slips of muscle
and tendon in the popliteal fossa [23–25].

Accessory flexor digitorum longus has been reported
to be found more commonly in males than females [14].
In some instances, AFDL may be a two-headed muscle
[26, 27], although the muscle identified in this case report
consisted of only one head.The presence of AFDL is believed
to be associated with tarsal tunnel syndrome [15, 26, 28–
30], club foot [31], and flexor hallucis syndrome [32]. The
fibulocalcaneus (peroneocalcaneus) internus (PCI)muscle of
Macalister is a variantmuscle that can be easily confusedwith
AFDL. In a case report detailing the presence of a unilateral
PCI muscle, Lambert thoroughly described distinguishing
differences between the PCI and AFDL muscles, including
origin, insertion, course, and positionwithin the tarsal tunnel
[33]. Like AFDL and PCI, accessory soleus is a normalmuscle
variant of the ankle. The accessory soleus muscle usually
arises from the soleal line of the tibia [34] and it inserts in
one of five common patterns onto the calcaneal tendon or
calcaneus [13].

It has been suggested that tensor fasciae suralis arises
from muscle primordia that have failed to disappear in the
lower limb bud of the developing embryo [9, 10]. Since
muscles are inserted more distally in the human embryo
compared to their adult form, Kumar postulated that TFS
is a muscle that may take the place of embryological fibrous
prolongations that exist between the tendon of biceps femoris
and the deep fascia of the leg [4]. Conversely, AFDL is specu-
lated to represent an evolutionary remnant of the portion of
the flexor hallucis longusmuscle thatmigrated from the leg to
the plantar foot to become the medial head of the quadratus
plantae muscle [16, 35, 36]. As this case report is the first
to describe the synchronous occurrence of TFS and AFDL
muscles in the same individual and because of the seemingly
separate developmental patterns for these accessory muscles,
we do not believe that there is a connection between TFS
andAFDL from the point of embryological development.The
significance of multiple muscular anomalies in this cadaver
is not known; however this case report does exemplify the
need for awareness of muscle variants and their relevant
clinical implications while performing educational cadaveric
dissection, medical imaging, and physical diagnosis.
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