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Tarsal tunnel syndrome (TTS) is a rare entrapment
neuropathy caused by compression of the distal portion of the
tibial nerve beneath or distal to the flexor retinaculum. Most
cases are idiopathic.1-3 Besides trauma, which is the most
common cause, other etiologies include compression,
biomechanical and systemic disorders.4 Symptoms may include
aching, burning, tingling, numbness, or cramping in the plantar
region of the foot that can be exacerbated by prolonged walking
or standing.2,4 There may be impaired sensation, muscle
weakness, and atrophy in the distribution of the medial and
lateral plantar nerves. Tarsal tunnel syndrome in athletes is
usually the result of repetitive activity causing tenosynovitis,5

local injury or space occupying lesions.6,7 We present the clinical
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CASE REPORT

and electrophysiological features of a hockey player with
suspected TTS caused by compression of the tibial nerve by an
inflatable ice hockey skate boot.
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CASE REPORT

A 37-year-old male, recreational hockey player developed numbness
in the third toe of his left foot that ultimately spread to the remaining
toes. These symptoms were provoked by inflating his skate boot with
two pumps whose reservoirs were located below the medial and lateral
malleoli (Figure 1). Symptomatic relief was obtained immediately by
releasing the air pressure from the reservoirs. Four years earlier he had a
1cm osteochondral fracture of the superomedial aspect of the left talar
dome and recovered fully following arthroscopic surgery involving
removal of a loose fragment and debridement for osteochondritis
dissecans. Examination two months after the onset of his symptoms
revealed decreased pin-prick appreciation in the distribution of the left
medial and lateral plantar nerve territories. He had a positive Tinel’s sign
inferior to the medial malleolus. The remaining examination was normal
with no evidence of nerve hypertrophy. X-rays of the left foot and ankle
revealed mild osteoarthritic changes in the ankle joint with no other
significant bony abnormalities.

Electrophysiological studies
Electrophysiological studies were performed at two and 3.5 months

following the onset of symptoms. Standard nerve conduction study
techniques were used for the posterior tibial and deep peroneal motor
nerves, and for the medial and lateral plantar mixed nerves
(orthodromic), sural (antidromic) and superficial peroneal (antidromic)
sensory nerves.8 Concentric needle electromyography was graded as per
Miller et al.9 Motor point stimulation of the medial plantar nerve was
used to assess conduction block across the left tarsal tunnel. The right
medial and lateral plantar nerves were studied for comparison. The nerve

conduction study results from the initial and follow-up examinations are
shown in the Table.

Table: Nerve Conduction Studies

Nerves 2 Months post-onset 3.5 Months post-onset
Latency  CV NP Amplitude  NP Area  Latency CV NP Amplitude

(ms) (m/s) (µV-sensory) (mVms) (ms) (m/s) (µV-sensory) 
(mV-motor) (mV-motor)

Left Right Left Right Left Right Left Left Left Left
Mixed Nerve Conduction

Medial Plantar Nerve 4.1 2.9 36.6 51.0 1.7 12.8 3.7 40.5 7.6
Lateral Plantar Nerve NR 2.8 NR 54.3 NR 8.2 3.6 42.2 2.9

Sensory Nerve Conduction
Sural Nerve 2.3 43.5 13.7
Superificial Peroneal Nerve 2.2 45.5 36.7

Motor Nerve Conduction
Posterior Tibial Nerve (AH)

motor point 7.6 18.4
ankle 5.5 5.8 7.8 11.5 18.8 5.1 10.0
popliteal fossa 14.8 15.6 45.2 45.6 7.0 8.6 15.4 41.2 8.4

Deep Peroneal Nerve (EDB)
ankle 3.9 7.0
fibular head 11.4 42.4 6.1
popliteal fossa 13.3 45.3 6.1

Legend: ms, milliseconds; m/s, metres per second; µV, microvolts; mV, millivolts; mVms, millivolt.millisecond; NR, no response; 
AH, abductor hallucis; EDB, extensor digitorum brevis; CV, conduction velocity; NP, negative peak

Figure 1: Arrows indicate the proposed site of increased air pressure on
the left tibial nerve as it passes behind and distal to the medial
malleolus. Symbols: PTN, posterior tibial nerve; FR, flexor
retinaculum; LPN, lateral plantar nerve; MPN, medial plantar nerve.
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Two months post-onset: The left medial plantar mixed nerve
response and conduction velocity was markedly reduced compared to
the right side (Figure 2). No response was recordable from the lateral
plantar nerve. The left posterior tibial nerve distal motor latency and
maximum motor conduction velocity between the popliteal fossa and the
ankle were normal. The left abductor hallucis muscle negative peak
amplitude was reduced compared to the right side. There was no
evidence of conduction block between the motor point and proximal to
the tarsal tunnel. Concentric needle electromyography revealed
fibrillation potentials and positive sharp waves in the left abductor
hallicus muscle (3+) and in the left abductor digiti minimi muscle (1+).
Occasional early recruited, large amplitude motor unit potentials and
reduced recruitment patterns were observed in both muscle groups.
Nerve conduction studies of the deep peroneal, sural and superficial
peroneal nerves were normal. The combined clinical and electrophysio-
logical examinations suggested a distal lesion of the left medial and
lateral plantar nerves consistent with a diagnosis of tarsal tunnel
syndrome.

Three and one-half months post-onset: Immediately after he
stopped wearing his hockey skates, following his first assessment, the
patient’s symptoms improved significantly. Importantly, he did not
develop any symptoms while wearing roller blades and running shoes.
Examination at this time revealed only a small sensory disturbance to
pin-prick located beneath the left medial malleolus. A Tinel’s sign was
still present. Electrophysiological studies revealed significant

improvement in the left medial plantar mixed nerve response and the
presence of a lateral plantar mixed nerve response (Figure 2). The left
abductor hallucis negative peak amplitude response had improved
slightly. Needle electromyography of the plantar foot muscles revealed
early recruiting large amplitude, polyphasic motor units but no evidence
of abnormal spontaneous activity. The recruitment patterns had
improved but they were still modestly reduced. The tibialis posterior,
medial gastrocnemius and tibialis anterior muscles were normal.

DISCUSSION

Tarsal tunnel syndrome refers to entrapment of the posterior
tibial nerve beneath the flexor retinaculum or to one of its three
terminal branches (calcaneal, medial plantar and lateral plantar)
located in the distal tarsal tunnel. Symptoms include intermittent
aching, cramping, numbness, tingling or burning pain in the
ankle and/or the foot.2,4,10,11 Prolonged standing, walking or
running may exacerbate the symptoms.6,7 Complaints of
weakness are uncommon.2,4 Clinically, there may be impaired
sensation with weakness and atrophy in the territory of the
medial and lateral plantar nerves with possible involvement of
the medial calcaneal nerve. A Tinel’s sign is often present at the
compression site.2,4,7,10,11 When TTS occurs in athletes it usually
presents with radiating burning or sharp shooting pains and
paresthesias originating at the ankle.5,7 Our case of a recreational
hockey player presented only with numbness in the third toe,

Figure 2: Represents the right and left medial and lateral plantar mixed nerve conduction studies done at two and 3.5 months
following the onset of symptoms. Note the marked reduction in the left medial plantar negative peak amplitude when compared
to the right side at two months. The left lateral plantar response was absent. At 3.5 months post-onset, there was significant
improvement in the left medial and lateral plantar responses. Conduction velocities improved to within normal limits (arrows
indicate the onset of the left medial and lateral plantar mixed nerve responses). 
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which ultimately spread to the remaining digits. He denied any
symptoms of radiating pain or paresthesias.

Ill-fitting footwear or tight casts are the most common causes
of external compression in TTS.12,13 Other causes include focal
foot trauma, tumours, tenosynovitis, bony deformities, ganglion,
anomalous or hypertrophied foot muscles, fibrous bands,
varicosities, biomechanical dysfunction, and a variety of
systemic diseases, which promote nerve entrapment.4 Tarsal
tunnel syndrome has also been reported in athletes, particularly
in runners and mountain climbers.5-7,11,14-18 As well, ski boots
have been implicated in the development of TTS.11,19,20 Our case
is an example of suspected TTS caused by a hockey skate with
inflatable bladders designed to promote a better fit. His remote
history of left ankle surgery is unlikely to be directly
contributory to his symptoms as he made complete clinical
recovery and X-rays of the left foot and ankle at the time of our
assessment revealed only mild osteoarthritic changes.

In electrophysiological studies of TTS, sensory or mixed
nerve conduction studies are more likely to be abnormal than
motor conduction studies.2,11,21,22 Initially, our case showed a
significant reduction in the left medial and lateral plantar mixed
nerve amplitudes with mildly slowed conduction velocities. The
left abductor hallucis negative peak amplitude was only
modestly reduced. Repeat studies 1.5 months later, after the
patient stopped wearing his hockey skates, demonstrated
significant improvement in the medial plantar sensory response
and modest improvement in the abductor hallucis response. 

In the rare instances when TTS is present, it is more likely to
show electrophysiological changes of axonal loss rather than
focal demyelination.23 The reduced motor and sensory negative
peak amplitudes without electrophysiological evidence of motor
conduction block and the observation of fibrillation potentials
and positive sharp waves suggest that in our case the primary
pathology was axonal. It is possible that there may have been
conduction block in the mixed plantar nerve studies across the
tarsal tunnel, however, the electrophysiological concerns of
phase cancellation outweighed any attempts to accurately
quantify this possibility.8 In our case, the mechanisms
responsible for injury were likely mechanical compression and
ischemia, although it is difficult to determine the relative
contribution of each.24-26

CONCLUSION

We report a rare case of suspected TTS caused by an
inflatable ice hockey skate. The patient improved clinically and
electrophysiologically when he stopped wearing the boot.
Importantly, the patient continued to remain active without
provoking symptoms of TTS while wearing other sport footwear.
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