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IN recent years many peripheral nerve compression syndromes have been 
recognized. T h e carpal-tunnel syndrome, or compression of the median 

nerve at the wrist beneath the transverse carpal ligament, is the com-
monest nerve entrapment syndrome. Less familiar but no less important is 
the tarsal-tunnel syndrome. Since the first case reports of the tarsal-tunnel 
syndrome by Keck1 and by Lam,2 in 1962, this syndrome is being diag-
nosed with increasing frequency. Within the last two years 17 patients 
with the tarsal-tunnel syndrome have been treated at the Cleveland Clinic. 
Our report presents a review of the pathogenesis, diagnosis, and treatment 
of the tarsal-tunnel syndrome. 

Anatomy 

T h e tarsal tunnel is a canal formed on the medial side of the foot and 
ankle by the medial malleolus of the tibia and the flexor retinaculum. 
T h e flexor retinaculum spans the medial malleolus of the tibia and the 
medial tubercle of the os calcis (Fig. 1). T h e space beneath the ligament is 
divided by septae into four compartments. Each compartment contains one 
of the four structures of the tarsal tunnel. These structures are the pos-
terior tibial tendon, flexor digitorum longus tendon, posterior tibial 
nerve, artery and veins, and the flexor hallucis longus tendon. Each 
tendon is invested with a separate synovial sheath. T h e posterior tibial 
nerve supplies the skin of the sole of the foot and also the dorsum of the 
toes (Fig. 2A and B). T h e posterior tibial nerve usually divides into 
the medial plantar and lateral plantar nerves and the medial calcaneal 
branches as it passes beneath the flexor retinaculum. T h e medial and 
lateral plantar nerves usually supply the intrinsic muscles of the sole of 
the foot, which are chiefly responsible for flexion of the toes. These 
nerves supply sensation to the skin of the sole of the foot and to the distal 
portion of the toes. T h e medial calcaneal nerve supplies the sensation for 
the plantar surface of the heel. 

Pathogenesis 

The posterior tibial nerve can be compressed by various local conditions. 
A lipoma, exostosis, a cyst or a tumor of the tendon sheath can develop 
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Fig. 1. The anatomy of the tarsal tunnel. The flexor retinaculum spans the medial 
malleolus of the tibia and the medial tubercle of the os calcis. Note that there are two 
posterior tibial veins. Each of the tendons resides in a separate compartment and is 
invested by synovium. 

in this location and can compress the posterior t ibial nerve. A n accessory 
or hyper t roph ied abductor hallucis muscle may be present. T h i s can be 
recognized by the presence of a soft tissue mass on the medial border of the 
foot. Cont rac t ion of this abnormal muscle can compress the posterior 
t ibial nerve.3 Synovitis of the posterior tibial, flexor d ig i to rum longus, or 
flexor hallucis longus tendons has also been f o u n d in pat ients wi th 
the tarsal- tunnel syndrome. Tenosynovi t is occurs in pat ients wi th rheuma to id 
ar thri t is , and we believe tha t it is the usual cause of the tarsal-tunnel-syn-
d rome in pa t ien ts wi th this disease.4 Tenosynovi t is may also develop in pa-
tients wi thou t rheumato id arthri t is , in which case it may be due to the 
pat ient ' s occupat ion or his use of the foot. 

Engorgement of the posterior tibial veins has been seen in a n u m b e r of 
pat ients at opera t ion. 1 - 5 T h i s may be the result of incompetence of the 
venous valves or of a p rox ima l venous occlusion in the leg. Some of the 
pa in in the leg of pat ients with chronic venous stasis f r o m chronic throm-
bophlebi t is may be due to pressure 011 the posterior t ibial nerve.0 

In all the local condit ions listed above there seems to be one factor in 
common: localized pressure 011 the posterior t ibial nerve f rom the flexor 
re t inacu lum. W e believe tha t this results in a localized ischemia of the 
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Fig. 2. Sensory branches of the posterior tibial nerve. A, Plantar surface—the medial 
plantar nerve supplies the sensation for the medial two thirds of the sole of the foot and 
the medial three and one-half toes. T h e lateral plantar nerve supplies the sensation for the 
lateral third of the sole of the foot and the small toe and lateral half of the fourth toe. T h e 
calcaneal nerves supply the sensation of the skin of the plantar surface of the heel. T h e 
medial calcaneal nerve, a branch of the posterior tibial nerve, supplies the major parts of 
the skin of the heel. T h e lateral calcaneal nerve, a branch of the sural nerve, supplies the 
sensation on the lateral aspect of the plantar surface of the heel. B, Dorsal surface—the 
extremities of the toes and their nails are supplied by the medial and lateral plantar 
nerves. 

posterior t ibial nerve. Exper imenta l ly and clinically there is good evidence 
that arterial insufficiency is responsible for the sensory abnormal i t ies in the 
carpal- tunnel syndrome. 7 ' 8 Anatomical ly the poster ior t ibial nerve and 
the med ian nerve are similar. T h e y each possess a r ich vascular supply. 
Th i s implies tha t these nerves requ i re more than an average amoun t of 
blood for their metabolism. A d iminu t ion in the blood supply interferes 
wi th the nu t r i t i on of these nerves and may be responsible for the produc-
tion of symptoms. Addi t iona l evidence tha t ischemia is responsible for the 
p roduc t ion of the tarsal-tunnel syndrome is provided by the tou rn ique t 
test. Inf la t ion of a tou rn ique t on the calf of the affected leg to a level 
sufficient to produce venous occlusion is likely to reproduce the clinical 
syndrome. Fur the rmore , t ou rn ique t paralysis has been shown to be due 
to localized ischemia of the affected nerve.9 W e believe tha t the patho-
genesis of the tarsal- tunnel syndrome, similar to tha t of the carpal- tunnel 
syndrome, is localized ischemia of the posterior tibial nerve at the ankle. 

Symptoms a n d signs 

T h e m a j o r symptom of pa t ien ts in our series wi th the tarsal- tunnel 
syndrome is a p a i n f u l sensation of the sole of the foot. T h e symptoms 
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may be bilateral, and severity is de te rmined by the site and du ra t i on of 
the compression. T h e pa in is described as b u r n i n g in character. I t com-
monly involves the anter ior por t ion of the sole of the foot but , occa-
sionally, when the calcaneal branches are affected, the pa in may be in 
the heel. T h e pa in may develop and increase as the day progresses with 
use of the extremity. T h e r e may be pa in tha t wakes the pa t i en t f r o m a 
sound sleep, and relief f r o m the pa in is obta ined by walking, or by r u b b i n g 
or moving the foot. T h e p a i n may be severe and ascend the posterior aspect 
of the leg, and rarely in to the thigh and but tock. I t generally is not 
aggravated by coughing or sneezing. O n other occasions the symptom is 
numbness or lack of sensation on the sole of the foot. Tenderness is some-
times noted by the pa t i en t benea th the medial malleolus. T h e pat ients 
occasionally have a long history of flat feet, p a i n f u l arches, and cramps in 
the arches or the toes. T i g h t shoes tend to aggravate the pain . T h e symp-
toms may be in te rmi t t en t at first and then become constant . 

T h e physical signs are de te rmined by the site and dura t ion of the com-
pression. T h e presence and dis t r ibut ion of sensory a l tera t ion of the foot 
is i m p o r t a n t to establish. T h e most common sensory involvement is the 
area innervated by the medial p l an t a r nerve. Th i s encompasses the an-
terior two thirds of the sole of the foot inc luding the tips of the first 
three and one-half toes. T h e sensory loss may affect the ent i re posterior 
t ibial innervat ion or one or more of its branches (Fig. 2A and B). Occa-
sionally a discretely tender area is palpable at the marg in of the media l 
malleolus. T h e presence of Tine l ' s sign, elicited by pressure on the posterior 
t ibial nerve in the tarsal tunnel , wi th pa in rad ia t ing in to the sole of the 
foot is diagnostically he lpfu l . Forcing the foot in to eversion, stretching 
the nerve in the tarsal t unne l may also reproduce the symptoms. These 
findings are suppor ted by those of o ther clinicans.1 ' 3> 6 

Skin changes resembling reflex dystrophy have been repor ted 1 0 b u t we 
have no t seen them in pat ients in our series. Mild weakness of the in-
trinsic muscles of the foot is difficult to detect. Some a t rophy may be no ted 
in the abductor hallucis muscle and can be recognized in later stages of 
compression. Hyper t rophy of the abduc tor hallucis or an accessory muscle 
has been noted. T h e foot may have a pes p lanus appearance. Some pat ients 
have repor ted a recent gain in weight before the onset of symptoms. 

Diagnosis 

Electromyography has been used in all cases to test the clinical diagnosis 
of tarsal-tunnel syndrome. T h e technic of de te rmin ing nerve-conduction 
velocities using cutaneous electrodes has been described previously.1 1-1 2 

Silver-disk surface electrodes are placed over the bellies of the abductor 
hallucis and the abductor qu in t i muscles. T h e poster ior t ibial nerve is 
s t imulated th rough the skin just p rox imal to the flexor re t inaculum. T h e 
interval between s t imula t ion and the muscle response, expressed in milli-
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seconds, is t e rmed latency. According to results in our series, a latency 
in excess of 6.1 milliseconds for the medial p l an t a r nerve, a n d 6.7 milli-
seconds for the lateral p l an ta r nerve, is indicative of a compression 
neuropa thy . T h i s s t andard is suppor ted by o ther investigators.1 0 - 1 2 T h e 
use of e lectromyography is diagnostically he lpfu l , b u t needle electrodes 
placed in the abduc to r hallucis and abductor q u i n t i are extremely pa in fu l . 
T h e early appearance of denervat ion potentials, complex polyphasic po-
tentials, and changes in the interference pa t t e rn represent ing a neuro-
pa th ic pa t te rn , suppor t the diagnosis of posterior t ibial nerve compression 
syndrome. 

Complicating diseases 

T h e association of the tarsal- tunnel syndrome wi th other diseases is not 
yet fully established. A search should be made for the presence of other 
causes of pe r iphe ra l neuropathies . I n some pat ients we have no t ed vascular 
disease, venous stasis, occlusive per iphera l vascular disease, diabetes mellitus, 
and rheuma to id arthri t is . As wi th the carpal - tunnel syndrome, myxedema, 
pregnancy, amyloid deposit ion, and change in weight may be complications. 
T h i s complex p r o b l e m is being studied. T h e clinician should be aware of the 
presence of local compressive lesions and tenosynovitis. Different ia l diagnosis 
between radiculi t is and the tarsal-tunnel syndrome is usually n o t difficult to 
establish. 

Cases have been repor ted 3 in which there were per iphera l neuropa thy 
secondary to diabetes or other causes and the concur ren t presence of 
tarsal-tunnel syndrome. Secondary symptoms have improved with treat-
men t of the tarsal- tunnel compression. 

T r e a t m e n t 

Af ter diagnosis of the tarsal- tunnel syndrome has been established by 
clinical and e lect roneuromyographic methods, the ini t ial t r ea tment should 
be conservative. T w o or at the most three inject ions of 10 m g each of 
t r iamcinolone acetonide are given benea th the flexor r e t inacu lum a r o u n d 
the posterior t ibial nerve. T h e nerve can be located by observing or 
pa lpa t ing the pulsa t ion of the posterior tibial artery just posterior to the 
medial malleolus of the t ibia at the ankle jo in t . T h i s d r u g may give tran-
sient relief, b u t if the diagnosis is correct, symptoms usually prompt ly 
recur. 

For some pat ients , arch supports have been prescribed,3 b u t these usually 
have increased the pa in in cases of the tarsal- tunnel syndrome, and 
we have not advised their use. 

W h e n conservative t rea tment fails, surgical decompression of the pos-
terior tibial nerve at the ankle jo in t should be per formed. O u r surgical 
technic is as follows. A curved incision is m a d e beg inn ing above and 
posterior to the media l malleolus of the tibia, and is con t inued along the 
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course of the posterior tibial nerve distally to the point where it passes 
beneath the abductor hallucis muscle. T h e flexor retinaculum is incised 
and the fibrous margin of the abductor hallucis muscle is released. T h e 
individual branches of the posterior tibial nerve are identified and are 
dissected to ensure that they are no longer compressed. 

T h e previously mentioned local causes of the tarsal-tunnel syndrome 
are then sought. T h e tendon sheaths of the posterior tibial, flexor digi-
torum longus, and flexor hallucis longus tendons are then incised and 
inspected. Cysts, ganglions, lipomas, are removed if they are found. When 
there is proliferative tenosynovitis of these tendons, synovectomy is per-
formed. A port ion of the tendon sheath immediately posterior to the medial 
malleolus is preserved to prevent dislocation of the tendons postopera-
tively. T h e skin and subcutaneous tissue only are closed. Postoperatively, 
because of the necessary location of the incision, wound healing may be 
slow. Wound separation and marginal necrosis are not uncommon, but 
usually heal with conservative local wound care. 

Shortly after the operation the patient usually experiences relief of 
the symptoms. This painlessness may be dramatic in some patients, whereas 
others may notice a gradual diminution in the symptoms over a period of 
weeks. This variation is probably related to the length of time that the 
posterior tibial nerve has been compressed and to the extent of changes 
present in the nerve at the time of operation. 

Summary 

T h e tarsal-tunnel syndrome or posterior tibial nerve compression pro-
duces a painful or abnormal sensation in the sole of the foot. T h e 
posterior tibial nerve is compressed by the flexor retinaculum beneath 
the medial malleolus. We believe that compression of the posterior tibial 
nerves produces a local ischemia of the nerve, which is responsible for 
the clinical syndrome. 

T h e diagnosis is confirmed by an increase in the latency times (me-
dial plantar nerve more than 6.1 milliseconds, and lateral plantar nerve 
more than 6.7 milliseconds) of the branches of the posterior tibial nerve, 
and by electromyography. Initial conservative therapy consists of injec-
tion of 10 mg of triamcinolone acetonide in the tarsal tunnel. Failure of 
medication to relieve the symptoms is an indication for surgical de-
compression of the posterior tibial nerve. 
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