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Long  delay  in diagnosing  of tarsal  tunnel  syndrome  due  to peripheral  nerve  tumours.
No  literature  with  multiple  neurofibroma  of posterior  tibial  nerve  presenting  as  a tarsal  syndrome.
Ultrasonography  done  in good  hands  can  diagnosis  peripheral  nerve  tumours.
Good  surgical  outcomes  with  excision  of  both  tumours.
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a  b  s  t  r  a  c  t

We  present  two  case  reports  of peripheral  nerve  tumors  (schwannoma  and  neurofibroma)  that  presented
as  tarsal  tunnel  syndrome  for  many  years.  There  has  never  been  a report  of multiple  neurofibroma  of  the
posterior  tibial  nerve  presenting  as  a tarsal  tunnel  syndrome.  Both  patients  were  treated  surgically  with
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good  outcomes.
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. Introduction

Peripheral nerve tumours account for 10.2% of all foot and ankle
umours including schwannoma (57%), neurofibroma (29%) and

alignant peripheral nerve tumours (14%). Schwannomas and neu-
ofibromas are benign with a slow growth rate. Although found in
ny nerve, they are most commonly found in the head, neck and
rachial plexus. In the lower limb, the posterior tibia nerve (PTN)
s commonly involved [1].
Tarsal tunnel syndrome (TTS) arises from compression of the

TN within the tarsal tunnel and its multiple causes may  be intrinsic
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or extrinsic to the tarsal tunnel. One intrinsic cause is compression
of the PTN within the tarsal tunnel by a peripheral nerve tumour
[2]. Due to the slow growth rate of these tumours, a TTS diagnosis
can be missed or delayed, resulting in a prolonged period of anal-
gesia administration with no improvement and the impairment
of daily activities [2–5]. Two  cases of TTS secondary to peripheral
nerve tumours (schwannoma and neurofibroma) of the PTN are
presented.

2. Case 1

2.1. Clinical history
A 46-year-old man  was  referred by his physiotherapist with
a 15-year history of medial ankle and foot pain, which radi-
ated to the lateral aspect of the sole. The patient had consulted
numerous physicians with no resolution of his symptoms, was
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Fig. 2. Intraoperative schwannoma of the posterior tibial nerve. The black arrows
indicate posterior tibial nerve and blue shows schwannoma.
Fig. 1. Ultrasound scan showing schwannoma of the posterior tibial nerve.

epeatedly diagnosed with Achilles tendon pathology and referred
or physiotherapy. His most recent physiotherapist disagreed that
is symptoms were related to the Achilles tendon and referred him

or an ultrasound. On presentation he reported continuous medial
nkle and foot pain (worse at night) which was affecting his normal
ctivities.

.2. Examination

On examination, the Achilles tendon appeared normal. The
atient had pin-point tenderness 2 cm above medial malleolus,
idway between the tibia and the Achilles tendon with no pal-

able mass. He had a positive Tinel test over the PTN. The foot was
ensory and motor intact with good palpable pulses. Clinically he
ad no features of neurofibromatosis.

.3. Investigation

The patient ultrasound scan (Fig. 1) reported a 28 × 20 × 18 mm3

ypoechoic mass in continuity with the PTN, suggestive of a
chwannoma.

.4. Management

Treatment options were discussed and he was  advised to have
he mass surgically excised for symptomatic relief and, more
mportantly, get a histological diagnosis. The patient was  coun-
elled regarding the surgical risks and complications, including
amage to the PTN. Surgical excision was performed under gen-
ral anaesthesia with no peripheral nerve block. The posterior tibial
erve was carefully exposed and a 2 × 1.5 cm2 mass was  found
ithin the neural sheath of the PTN (Figs. 2 and 3).

The mass was carefully dissected out and removed without
amaging the nerve. The wound was closed and a below-knee slab
pplied. The mass was sent for histology and reported as being a
chwannoma based on the presence of Antoni type A and type B
ells and histochemistry stained positive for S-100 (Fig. 4). The slab
as removed at three weeks. The wound had healed well and the

oot was sensory and motor intact. He was instructed to start weight
earing as tolerated. At the eight-week follow-up, his symptoms
ad completely resolved with no complaints of pain or neurological
ymptoms. He returned to all normal activities at 12 weeks.

. Case 2
.1. Clinical history

A neurologist referred a 24-year-old woman with a 10-year
istory of left medial ankle pain radiating up the leg (Valleix phe-
Fig. 3. Schwannoma completely removed and the posterior tibial nerve is still intact.

nomenon) and with electric shock-like sensations aggravated by
walking and cold weather [6]. With no benefit from analgesia or
physiotherapy she had undergone a tarsal tunnel release on two
occasions elsewhere in 1997 and 2002 on the affected leg.

3.2. Examination

The patient presented with an antalgic gait, a large surgical scar
over the tarsal tunnel and swelling around the medial aspect of the
left ankle. She had a 5◦ equinus deformity and decreased sensation
over the lateral plantar nerve distribution with a positive Tinel test.
No positive findings suggested neurofibromatosis.

3.3. Investigation

The patient presented with ultrasound and MRI reports. Ultra-
sound reported a cystic mass measuring 25 × 10.5 mm2 adjacent to
the tibialis posterior and flexor digitorium tendons, suggestive of

a ganglion cyst. The MRI  showed two  well-circumscribed septate
cysts on the medial aspect of her left ankle (Fig. 5). The proximal
cyst was  2 cm proximal to the ankle measuring 19 × 12 mm2 on
the medial aspect of the flexor hallucis muscle at its musculo-
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slab was  applied. The two masses were sent for histology which
Fig. 4. Histologica

endinous junction, posterior to the tibialis posterior and flexor
igitorium tendons. The second cyst was within the tarsal tunnel,
easuring 25 × 11.3 mm2, compressing the posterior tibial nerve

nd suggestive of a ganglion cyst. Nerve conduction studies showed
n increased distal latency of both medial and lateral plantar nerves
ith reduction in amplitude of the compound motor unit. A diag-
osis of recurrent TTS secondary to ganglion cysts together with a
hortened Achilles tendon due to chronicity of TTS was made.

.4. Management
The patient was informed that she should be managed surgi-
ally with a tarsal tunnel release and neurolysis, excision of the two
ysts, and lengthening of the Achilles tendon. Surgical risks, includ-
ng nerve damage, were discussed. An incision was made over the

Fig. 5. MRI  indicating multiple neurofibroma of posterior tibial nerve.
s of schwannoma.

old medial scar. Extensive and dense scar tissue was identified over-
lying the posterior tibial nerve. The healthy posterior tibial nerve
was identified distally where it bifurcates and dissected proximally
from the scar tissue. A complete neurolysis of the nerve was  per-
formed and a 3 cm mass within the nerve, removed. Because the
mass was  part of the nerve, it was difficult to remove without injur-
ing the nerve. Proximally the nerve was found to be normal. The
mass contained brown “putty-like” material. The second mass was
beside the flexor hallucis longus and excised without compromis-
ing any structures. The wound was closed and a below-knee back
reported both masses as neurofibromas (Fig. 6). Achilles tendon
lengthening was  not done because the surgeon awaited histology
results indicating the pathology.

Fig. 6. Histological slides showing neurofibroma.



M.J. Tladi et al. / The Foot

Table  1
Conditions causing delayed in diagnosing TTS.

Trauma

Ligaments injury
Arthritis
Heel fat pad bruising

Neuropathies

Peripheral neuropathy (Diabetes)
Plantar neurofibromatosis
Morton’s neuroma

Radiculopathy

Disc herniation

Inflammatory conditions

Tenosynovitis
Plantar fasciitis
Insertional Achilles tendonitis
Gout

Others

Peripheral vascular disease
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Restless leg syndrome
Medial arch strain

The patient was followed-up 10 days postoperatively for review
eporting numbness along the medial plantar nerve distribution.
he back slab was removed at three weeks and she was  referred to
hysiotherapy. At seven weeks, she reported no pain but still had
ypoesthesia along the distribution of the medial plantar nerve.
he fully recovered at 20 weeks.

. Discussion

The tarsal tunnel is a fibro-osseous structure containing ten-
ons and the neurovascular bundle. Either the PTN or its branches
an be compressed within the tunnel resulting in TTS [2]. TTS is
ften misdiagnosed because the pain and proximity mimic  various
onditions resulting in a delayed diagnosis (Table 1) [7]. In 1962,
eck reported that TTS is often misdiagnosed as plantar fasciitis due

o the proximity of symptoms [8]. Management of extrinsic causes
uch as adjacent arthritis (compressive osteophytes) or tenosynovi-
is (rheumatoid arthritis) result in a delayed diagnosis. TTS may be
verlooked in chronic conditions, such as diabetes mellitus, periph-
ral neuropathy or gout. Tumours at the level of the tarsal tunnel
re reported to be rare [9].

A schwannoma is a benign peripheral nerve tumour arising
rom the Schwan cells of the nerve sheath [10–12]. Other terms
or schwannoma include neurilemoma, neurocytoma, peripheral
lioma or perineurial fibroblastoma [13]. Schwannomas of the PTN
re usually isolated but reports of multiple schwannomas within
he same nerve exist and these cases require evaluation for neurofi-
romatosis [14,15]. There is no difference in incidence with regards
o race or gender [16]. Schwannomas are known to be slow growing
nd asymptomatic for months to years, as in our case. Nawabi et al.
eported 25 cases of schwannoma of PTN with the mean duration of
ymptoms before diagnosis being 86.5 months (seven years) [17].
he diagnosis may  be missed or ascribed to other conditions, e.g.
sychogenic pain [3].

Neurofibromas contain multiple cell types including Schwan
ells, fibroblast, mast cells, perineurial cells and axons [10–12].
s with schwannomas, a neurofibroma diagnosis is often delayed

18,19]. Although a neurofibroma may  be found in isolation, it

ostly occurs with other features of neurofibromatosis (von Reck-

inghausen’s disease) [19]. However, Levi et al. reported that 12 of
4 patients with neurofibromas had no association with von Reck-

inghausen’s disease [20]. We  found only one case report of TTS
 32 (2017) 22–26 25

secondary to a single neurofibroma in a patient diagnosed with
von Recklinghausen’s disease [19]. There is no report in the English
literature of multiple neurofibromas of the PTN causing TTS.

Space-occupying lesions causing TTS can present with pain, with
or without a palpable mass around the medial malleolus. The pain
often radiates distally to the heel and proximally up the leg (Valleix
phenomenon) [6,8]. Neural compressive symptoms in TTS include
paraesthesia, dysesthesia or hyperesthesia along the distribution
of the PTN. The Tinel test is the most reliable clinical test for diag-
nosing TTS even if a mass is not palpable [2,3,10].

Standard radiographs are done to exclude other pathologies
[3,4,13]. Once TTS is suspected further imaging should be rou-
tinely done. An experienced ultra-sonographer/radiologist will be
helpful in diagnosing a peripheral nerve tumour which is reported
as a well-circumscribed, oval, heterogeneous mass in conjunction
with cystic degeneration, eccentric location and posterior acous-
tic enhancement [22]. Hence, we recommend that patients be
referred to a radiologist or ultrasonographer with a special interest
in musculo-skeletal radiology, as ultrasound is a safe, inexpensive
and non-invasive method of identifying these tumours. Report-
ing of normal nerve conduction studies does not exclude TTS.
Saragas et al. reported that nine out of 28 patients with TTS had
normal nerve conduction studies [23]. MRI  is the investigation of
choice for identifying these tumours within the PTN and differen-
tiating between schwannoma, neurofibroma and other soft tissue
tumours. A schwannoma originates and grows at the periphery of
the nerve, causing compression and lateral or medial displacement
of the nerve. By contrast, neurofibromas originate within the neural
tissue with nerve fibres trapped within the tumour. The charac-
teristic signal intensity pattern, called a target sign, is seen on T2
weighted images for a benign peripheral nerve tumour. This target
sign is characterised by a low-density centre and hyperintense rim
of the mass on the T2 weighted images. Malignant tumours do not
demonstrate this target pattern [4,15,24,25]. MRI  also helps with
locating and determining the size of the mass and extent of nerve
infiltration by the tumour, crucial to preoperative planning.

Histopathological diagnosis of a schwannoma is based upon
the presence of Antoni type A and type B cells. Antoni type A tis-
sue forms a relatively orderly arrangement of cells with elongated
nuclei and Verocay bodies, whilst Antoni type B tissue is made up
of cells with no orientation or arrangement. Neurofibromas consist
of several cells which include Schwann cells with elongated nuclei,
large multipolar fibrotic cells, mast cells and the presence of axons
[1,10,12,26]. Murărescu et al. reported on a hybrid type of periph-
eral nerve tumour consisting of a neurofibroma and schwannoma
occurring together in a single tumour but this occurrence is rare
[8]. While histochemically schwannomas always stain positive for
S-100, not all neurofibromas do so [10,20].

Management of TTS due to schwannoma, neurofibroma or any
space-occupying lesion is surgical decompression and excision of
the lesion [4,5,21]. The clinical outcome for surgical excision of
any space-occupying lesion causing TTS is good [23]. Sung et al.
reported on 13 cases of TTS due to space-occupying lesions, which
were treated surgically, with improvement of the visual analogue
score from 6.4 to 2.2 and the American Orthopaedic and Ankle
Society score from 77.8 to 92.7 [21]. Schwannomas are well-
circumscribed, encapsulated tumours with a good surgical outcome
compared to neurofibromas which have variable outcomes due
to extensive nerve infiltration. Excision of a schwannoma may be
performed safely without damaging the nerve [3,4,14,19,26–28].
However, safe excision of the latter is difficult to achieve, [24,29].
Levi et al. reported that 23.5% of patients with neurofibroma

excision had neurological deficit following surgical excision [22].
Consequently, patients should always be warned of the possibil-
ity of nerve damage when excising these neurofibromas [24,29].
Pain relief post-surgery occurs over a variable time period [3,4].
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ammarco et al. reported that the average time to maximum
mprovement post-tarsal tunnel release is 9 months [30]. Recur-
ence is rare for schwannomas, but can occur with neurofibromas
ue to the inability to completely excise the tumour [4,20,25]. The
uthor can only predict the reason why the second patient had
ecurrent TTS, despite two previous tarsal tunnel releases, was  that
he neurofibromas were either missed or not completely resected.
lthough malignant transformation is rare for a schwannoma, it
an occur with a neurofibroma [1,14,15].

. Conclusion

Schwannoma or neurofibroma of the PTN should be considered
n the differential diagnosis for TTS. These tumours can be asymp-
omatic while small but will present with compressive neuropathy
ymptoms as they become larger. Proper history-taking, a high
ndex of suspicion and a positive Tinel test over the PTN form the
asis of diagnosing TTS. Further imaging is of importance. An expe-
ienced ultrasonographer/radiologist can identify the presence of

 mass in the tarsal tunnel. If a mass is identified, a MRI  is advised
reoperatively to locate the tumour (within or around the nerve)
nd differentiate a schwannoma or a neurofibroma from other soft
issue tumours. Excisional biopsy and neurolysis is the treatment
f choice.
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