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Anatomy of Tarsal Tunnel 
The tarsal tunnel is a fibro-osseous passageway located posterior to the 
medial malleolus of the ankle.  The floor of this tunnel is formed by the 
talus bone and the roof is comprised of the flexor retinaculum of the 
lower limb, which passes from medial malleolus to the medial and upper 
border of the calcaneus. 

Contents of tarsal tunnel: From 
medial to lateral, the tarsal tunnel 
contains three muscles and a 
neurovasular bundle:  
1)  Tibialis posterior 
2)  Flexor Digitorum Longus (FDL) 
3)  Posterior tibial Artery/veins 
4)  Tibial Nerve 
5)  Flexor Hallucis longus (FHL).  
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Tarsal Tunnel Syndrome 
Tarsal tunnel syndrome (TTS), or posterior tibial neuralgia, was first 
discovered in 1962 by Keck, and it is diagnosed when the tibial nerve is 
compressed as it travels deep to the flexor retinaculum, or within the 
tarsal tunnel.  

Patients with TTS present with paresthesia and 
numbness within the foot radiating to the big toe and 
first three toes, but can also radiate proximally into 
the leg as far as the knee joint.  Pain, burning, 
tingling, and electrical sensations extend over the 
plantar surface of the foot and the heel. Inflammation 
and swelling result leading to compression of the 
tibial nerve.  These symptoms worsen and spread 
with activity. 
 
Tarsal tunnel syndrome is the foot equivalent to 
carpal tunnel syndrome.  It is also associated with a 
positive Tinel’s sign, tapping on the compressed tibial 
nerve exacerbates symptoms.  Tarsal tunnel 
syndrome can be caused by the presence of variant 
leg muscles, namely the flexor digitorum accessorius 
longus (FDAL) and fibulocalcaneus internus 
muscles, which have been the focus of our research. 
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Flexor Digitorum Accessorius Longus 

Important facts 
a.  variable origin 
b.  travels posterior to the medial 

malleolus, descending within 
the calcaneal groove medial to 
the tendon of the FHL and lies 
superficial to the tibial nerve. 

c.  inserts into quadratus plantae 
and/or flexor digitorum longus 
tendons. 

d.  shown to cause posterior ankle 
pain and impingement, flexor 
hallucis longus tenosynovitis 
and tarsal tunnel syndrome, or 
posterior tibial neuralgia 
(Duran-Stanton and Bui-
Mansfield, 2010).  

e.  prevalence: 2-8% of population 

References:  
MacAlister, 1872; Mellado et al., 1997; 
Cheung and Rosenberg, 2001; Seipel et 
al., 2005; Best et al., 2005; Duran-
Stanton and Bui-Mansfield, 2010. 

The flexor digitorum accessorius longus (FDAL) muscle was originally 
described by Meckel in 1818 and was later described by Wood in 
1864 (Meckel, 1818; Wood, 1864). 
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MRI of FDAL Muscle 
The FDAL muscle lies medial and posterior to the flexor hallucis longus 
muscle.  As shown on the right, this variant muscle can remain fleshy 
while coursing through the tarsal tunnel, thus acting as a space-
occupying lesion and compressing the neurovascular bundle. 
  



Flexor Digitorum Accessorius Longus 
A larger (unpublished) example of the FDAL which has multiple heads 
that entertwine with the tibial nerve.  The size and location of this variant 
muscle shows how it acts as a space-occupying lesion, leading to TTS. 
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MRI of FDAL Muscle causing TTS 
The FDAL muscle lies medial and posterior to the flexor hallucis longus 
muscle.  As shown on the right, this variant muscle can remain fleshy 
while coursing through the tarsal tunnel, thus acting as a space-
occupying lesion and compressing the neurovascular bundle. 
  



Fibulocalcaneus Internus (PCI) 

Important facts 
a.  arises from lower third of the 

fibula distal to the origin of the 
flexor hallucis longus (FHL).   

b.  travels posterior to the medial 
malleolus, descending within 
the calcaneal groove lateral to 
the tendon of the FHL. 

c.  inserts into the inferior surface 
of calcaneus distal to the 
coronoid fossa 

d.  shown to cause posterior ankle 
pain and impingement and has 
been implicated in causing 
tarsal tunnel syndrome, or 
posterior tibial neuralgia 
(Duran-Stanton and Bui-
Mansfield, 2010).  

e.  prevalence: <1% of population 

References:  
Meckel 1815; MacAlister, 1872; Sarrafian, 1993; Mellado 
et al., 1997; Cheung and Rosenberg, 2001; Seipel et al., 
2005; Best et al., 2005; Duran-Stanton and Bui-
Mansfield, 2010; Lambert et al., 2011 

The fibulocalcaneus (peroneocalcaneus) internus (of MacAlister), or 
PCI, was originally noted by Meckel in 1815 and further described by 
MacAlister in 1872 (Sarrafian, 1993).  



Fibulocalcaneus Internus (PCI)  
This case study provides the first gross anatomical photo of this 
anomalous leg muscle and represents the first gross anatomical 
dissection of this muscle since 1914. 
  
Lambert HW, Atsas S, Fox JN.  2011. The fibulocalcaneus (peroneocalcaneus) internus muscle of 
MacAlister: clinical and surgical implications. Clinical Anatomy 24(8):1000-1004. DOI 10.1002/ca.21289 



MRI of Fibulocalcaneus Internus 
The fibulocalcaneus internus muscle lies lateral and posterior to the 
flexor hallucis longus muscle.  As shown, this variant muscle can remain 
fleshy while coursing through the tarsal tunnel, displacing the flexor 
hallucis longus muscle medially into the tibial nerve. 
  



Fibulocalcaneus Internus  
This unpublished example of the Fibulocalcaneus Internus Muscle 
originates from the proximal fibula, which has not been previously 
reported. The size of this variant muscle would displace the FHL tendon 
medially to impinge the tibial nerve. 
  



Summary 
Both the FDAL and the PCI muscles have been implicated in tarsal tunnel 
syndrome, which can cause pain, numbness, and tingling along the 
plantar surface of the foot that radiates towards the toes, and to the knee 
joint in some cases. 
 
Treatment is often conservative initially with rest and orthotics.  Steroid 
injections have also been utilized to help with symptomatic treatment.  If 
these previous treatments do not work, then surgery is an option in which 
the flexor retinaculum is incised to relieve the pressure in the tarsal tunnel 
or the anomalous muscle can be removed. 
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