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Abstract

Traumatic neuroma is a pathological condition of the nerve after an injury. It is a rare entity, and its occurrence in the tarsal tun-
nel has not been reported in the literature. The condition causes a triad of symptoms: pain, paresthesia, and numbness. It can be
debilitating since the symptoms commonly occur during ambulation and at night. Most are initially treated conservatively, with
surgical intervention after six months of no improvement. However, surgical success rate highly varies, ranging from 44% to
91%, with diminished success rate the longer the symptoms persisted. We present a case of a 52-year-old male who sustained a
puncture injury to his right ankle four years prior. Patient presented with pain in his medial right ankle with numbness and oc-
casional radiating pain to the toes. After surgical excision of the lesion, patient regained sensation to his plantar foot and relief of
pain. Pathology report confirmed a traumatic neuroma. This case demonstrates a rare incident of a traumatic terminal neuroma

in the tarsal tunnel in which the patient regained sensation and maintain function after the procedure.
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Introduction

Tarsal Tunnel Syndrome (TTS) is a condition that is caused by
compression of the tibial nerve and its branches. It is a com-
pressive neuropathy that can be caused by either intrinsic and/
or extrinsic compression. Currently, there are no literature that
evaluates the prevalence or incidence of traumatic neuromas
in the tarsal tunnel. Over 80% of the cases can be diagnosed
based on history and physical exam alone [1,2].

The earliest description of the syndrome was discussed by Ko-
pell and Thompson in 1960 [3]. Keck and Lam introduced the
term “tarsal tunnel syndrome” in 1962 [4,5]. The tarsal tun-
nel is a fibrous-osseous structure, consisting of the flexor reti-
naculum medially, tibia anteriorly, and the posterior process of
the talus and calcaneus laterally. In the tunnel, the tibial nerve
splits into three terminal branches: medial calcaneal nerve,
Medial Plantar Nerve (MPN), and Lateral Plantar Nerve (LPN)
- entrapment can occur at any of the branches. Davis and Schon
found that the tibial nerve bifurcates within 2 cm of the medial
malleolus in 90% of their cadaveric study [6].

TTS is a common pathology that foot and ankle specialists
often see in their clinical setting. Electromyelography (EMG)
and Nerve Conduction Studies (NCS) are common electrodi-
agnostic tests used for TTS workup. A positive result can con-
firm TTS, while a negative result does not exclude TTS. Petal
et al. performed an evidence-based literature review of EMG

and NCS in diagnosing TTS, and based on their findings, they
are unable to determine the specificity and sensitivity of either
test [7]. However, both EMG and NCS are beneficial in ruling
out proximal entrapment neuropathy, but TTS remains a clini-
cal diagnosis [2,8,9].

When symptoms persist for more than 6 months, surgical de-
compression may be warranted to relieve the symptoms and
help induce neural repair [10]. However, ongoing symptoms
for greater than one year, tend to have a lower success rate with
surgical decompression [11,12]. Successful surgical treatment
of TTS involves releasing all potential compression sites act-
ing on the nerves. The success rate of Tarsal Tunnel Release
(TTR) report varies from 44%-91% based on surgeon prefer-
ence of TTR methods [1,2,9,12,13].

Currently, there are no literature that describes traumatic neu-
roma in the tarsal tunnel. We present a case report that dem-
onstrates a successful surgical treatment of TTS secondary to
a traumatic neuroma, in which the patient regained sensation
after experiencing four years of paraesthesia in the foot.

Case Report

Patient is a 52-year-old healthy male who presented to the clin-
ic with concerns of right ankle pain. He denies any major medi-
cal or surgical history, but had a significant smoking history,
one pack per day for the past 32 years. Patient reported that he
climbed a fence four years ago where he slipped, and the fence
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post penetrated his medial right ankle. At the time of injury, he
presented to the Emergency Room (ER) immediately for an
evaluation. Radiographs were negative for fracture; thus, the
ER physician irrigated the wound and performed a primarily
closure. Patient reported that he did not follow up with any
specialist and over the next few months, the area developed a
prominent lump and was beginning to cause him pain.

During patient first visit with the authors, he described the pain
as a 5/10 that was located on the inside of his right ankle with
occasional shooting pains and numbness to the toes. Physical
exam revealed diminished Range of Motion (ROM), but no
pain of the ankle and subtalar joints. Positive Tinel’s sign was
present upon percussion of tibial nerve around the tarsal tunnel,
radiographs were negative for acute fracture or dislocation, and
only mild tibiotalar spurring was noted. A Magnetic Resonance
Imaging (MRI) was ordered to evaluate the Posterior Tibialis
(PT) tendon and tibial nerve.

On a subsequent visit, he reported that the pain has worsened to
9/10. He stated that he could no longer wear high top boots due
to the pressure on the medial ankle and that any pressure to that
area elicited electrical shock sensations to his toes.

MRI with and without contrast revealed a soft tissue mass at
the inferior margin of the tarsal tunnel involving the MPN and
a chronic high grade partial tear of the PT tendon and Flexor
Digitorium Longus (FDL) tendon. The mass measured 1.4 x
0.9 x 1.7 ecm (Figures 1, 2). At this time the authors suspected a
traumatic neuroma given the patient history. Patient was sched-
uled for a right tarsal tunnel release, exploration and possible
excision of neuroma, and debridement with repair of PT ten-
don.
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Figure 1: A) Axial and B) sagittal view of MRI confirming tar-
sal tunnel neuroma (solid arrow).

N
Figure 2: The dotted circle indicates the soft tissue
mass/neuroma.

Intraoperatively, the authors observed that the MPN and PT
tendon were fibrosed together to the deep fascial layer (Figure
3A). It was very difficult to differentiate between the two, as
the two had form a large bulbous structure. After debridement
of the fibrosed tissue and PT tendon, the MPN neuroma was
identified and measured 2.6 x 1.0 x 1.5 cm (Figure 3B). The
remaining tendon appeared healthy and was retubulized. Upon
further dissection, the LPN and medial calcaneal nerve were
identified and appeared normal (Figure 4).

Figure 3: A) The soft tissue mass adhered to the PT tendon dor-
sal to the neuroma. B) Neuroma visualized after debridement
of PT tendon mass.

Figure 4: Medial calcaneal nerve (thin solid arrow). Lateral
plantar nerve (dashed arrow). Medial plantar nerve (thick
solid arrow).

A nerve stimulator was used intraoperatively to evaluate the
MPN and LPN function (Figure 5). When the neuroma was
stimulated distally with the nerve stimulator, motion of the
hallux was noted; thus, confirming the neuroma involves the
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Figure 5: Nerve stimulator (thick solid arrow) used to confirm
the lateral plantar nerve (dashed arrow) was not involved in
the neuroma, and the neuroma (thin solid arrow) was part of
the medial plantar nerve.

MPN. In contrast, when the LPN was stimulated, flexion of the
lesser digits was noted. Upon further inspection, the neuroma
was firm and had no vascular striations. At this time, the au-
thors were able to remove the neuroma while keeping part of
the MPN intact (Figure 6). The authors decided to excise the
neuroma because it was significant in size and leaving it intact

Medial

Nerve
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Figure 6: Author cartoon drawing of the damage to the medial
plantar nerve and which portion was removed. The dashed ar-
row indicated the neuroma site that was excised. The authors
believe that when the patient injured himself four years ago,
the fence post severed part of the medial plantar nerve, causing
a neuroma to develop.

Medial Plantar Nerve

Lateral Plantar Nerve

will only cause further compression of the nerve. After exci-
sion of the neuroma, the nerve stimulator was used once again
to confirm intact motor function of the MPN. The MPN was
then wrapped in a nerve wrap to help reduce inflammation and
adhesion. The excised neuroma along with the excised tendon
were sent to pathology, report was consistent with traumatic
neuroma (Figure 7).

The patient was followed at 2-week post-operative and related
that he had normal sensation on the bottom of his foot for the
first time in years. The patient rated the pain a 5/10, but denied
any sharp electrical sensations. Physical exam revealed nega-
tive Tinel’s sign. All sutures were removed at two weeks, and
the patient began partial weight bearing in a controlled ankle
motion walker.

The patient was followed at 1 month, and he reported that
the sensation and pain continued to improve. He reported no
numbness, tingling, or shooting pain. Patient was advanced to
full weight bearing in regular shoe gear with arch support. Pa-
tient was briefly lost to follow up afterward.

Tibial Nerve

Calcaneal

Figure 7: Histology sections reveal tissue with entrapped pro-
liferated nerve twiglets. The histology is typical of a traumatic
neuroma. 4) 10x magnification: Entrapped nerve twiglets (sol-
id arrows) are visible. B) 40x magnification: Cross-section of
entrapped nerve twiglets. C) 100x magnification: Longitudinal
section of entrapped nerve twiglet on magnification.

At nine months follow-up visit, patient reported that at around
five months after the surgery, he started experiencing pain in
his right plantar foot, especially along the medial arch and heel.
Patient described his pain consistent with post-static dyskine-
sia. He reported no discomfort in shoe gear at the surgical site.
Upon physical examination, it was determined that patient had
plantar fasciitis and conservative treatment was initiated. Pa-
tient also reported that his right foot plantar skin was becoming
drier than the left. He was advised to start applying lotion to his
feet. In addition, he had hypersensitivity over the incision site
with direct palpation. His motor function was intact with a 4/5
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muscle strength.

The patient was followed at 1 year, and he reported his plantar
fasciitis pain has resolved, and he reported no pain in his feet.
Patient stated that he had no numbness or hypersensitivity in
the tarsal tunnel area, and he regained sensation to his right
foot in areas that were numb prior to the surgery. Overall, the
patient had a full recovery with sensation regained to the af-
fected area.

Discussion

Traumatic neuroma is a rare pathology that commonly occurs
secondary to direct trauma. It is a result of excessive repair and
hyperplasia of the nerve, and thus, is not consider a tumour
[14-17]. Traumatic neuromas can be classified into two catego-
ries: terminal and spindle neuromas.

Terminal neuromas occur after transection of the nerve. As the
nerve repairs itself, the Schwann cells of the distal nerve will
create a channel for the ingrowth of the proximal nerve. How-
ever, if the distance between the two nerves is significant, the
growth will become bulbous-like [14,18-20].

Spindle neuromas occur due to chronic friction and inflamma-
tion or traction injury to a nerve. The chronic irritation causes
the nerve to repair in a disorganized fashion, causing fusiform
swelling [14,19-21]. Histopathology of both traumatic neuro-
mas will show non-encapsulated, tangled masses formed by
fibroblasts, endoneurial cells, perineurial cells, and Schwann
cells [14,21].

To the authors’ best knowledge, this is the first reported case
in the literature of a traumatic terminal neuroma in the tarsal
tunnel. This case report is unique in the findings where the pa-
tient had regained sensation with mild motor function loss after
a duration of four years versus in the literature with classic
TTS, where the success rate, even with surgery, is diminished
if not treated within a year. Patient was asymptomatic for five
months after the surgery, then he developed plantar fasciitis in
the right foot, which was resolved with conservative treatment.
Patient regained sensation in areas that was previously numbed
and experience no nerve pain at 1-year post-surgical interven-
tion. The authors attributed this to the decompression of the
nerve. However, the onset of xerosis after the procedure could
suggest that there could be a degree of impaired underlying ec-
crine function after the excision of the neuroma. Despite this,
the patient was able to carry out normal daily activities with
no limitation.

The limitations of this report include the brief lost to follow up,
the low number of subjects, and that an EMG and NCS was not
performed prior to the surgery; thus, the authors are unable to
evaluate the nerve functions post-operatively. This limits the
authors ability to evaluate whether the nerve functions improve
after the decompression. In addition, because the patient did
not follow up with any specialist, it is difficult to determine
whether the neuroma has been present or gradually developed
over four years after injury. This itself can change the treatment
outcome.

This case report is unique in that the patient was able to regain
sensation to the affected area after sustaining a nerve injury
four years prior. This suggests that the duration of nerve injury
may not play as significant of a role as in nerve regeneration
as we initially thought. The degree of nerve damage seems to
be the major factor in this case. More future studies evaluating
the duration and degree of nerve injury are needed to establish

the relationship between the duration of nerve damage and its
repair.
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