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The Intraneural Ganglion Cyst of the Tibial Nerve: A Case Report and
Review of Literature
Barbara Igielska-Bela¹, Marek Krzemiński¹, Ludomira Rzepecka-Wejs²
Learning Point of the Article:
The pain and paresthesia of medial foot can be caused by a ganglion cyst of the tibial nerve and the ultrasound examination is usefull tool to
visualize this pathology.

Abstract
Introduction: The intraneural ganglion cyst of the tibial nerve is very rare, especially at the level of an ankle and a foot. There are 15 previous
reports of the tibial intraneural ganglion cyst within the tarsal tunnel or the popliteal fossa. The authors present an infrequent case of the tibial
intraneural ganglion at the level of the tarsal tunnel diagnosed by an ultrasound examination and provide a review of the case studies described
earlier in the available literature.
Case Report: Patient, a 37-year-old Caucasian male, was admitted to the orthopedic outpatient clinic with the pain and the paresthesia of medial
half of his right foot. He underwent an ultrasound examination which diagnosed the intraneural ganglion cyst of the tibial nerve. The patient was
qualified for surgical treatment. The nerve was compressed to only 30% of its diameter. The nerve function returned in4 months post-operative
and the patient presented no signs of the nerve disorder.
Conclusion: In almost all analyzed articles, authors suggest that pathogenesis is connected with the retrograde extension of the synovial fluid
from the adjacent joints or with the trauma. In our study, there was no history of trauma and there was no connection with the joint during
operation. We believed that the pathogenesis of this disorder was multifactorial.
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Introduction
The intraneural ganglion cyst of the peripheral nerves is rare
defect which is caused by the accumulation of thick mucous
fluid inside the epineurium [1, 2]. These cysts are usually found
in adults and cause an intermittent compression of nerve
fascicles, resulting in pain, paresthesia, weakness, muscle
denervation, or even atrophy. The etiology of such cysts seems
to be secondary to chronic mechanical irritation or idiopathic
mucoid degeneration. Some authors believe that the cysts are
the retrograde extensions of synovial fluid along the path of the
intra-articular branches of a surrounding nerve [2, 3]. An
intraneural hemorrhage secondary to trauma and formation of

cysts after resorption of the hemorrhage has also been
proposed. Several reports also described trauma as a potential
pathology [1, 2, 3, 4, 5].
An ultrasound examination is a good diagnostic tool to confirm
problems with peripheral nerves. This examination may give
information which includes the enlargement of the diameter
and the cross-sectional area of the nerve trunk, the presence of
pathological structures and, in cases of the nerve compression,
the hour glass narrowing on the longitudinal section; abundle
echostructure disorder and hyperemia above the site of
compression [6].
The authors present a rare case of an isolated extra-articular
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Figure 1: The intraneural ganglion cyst of the tibial nerve at the Figure 2: The intraneural ganglion cyst of the tibial nerve at the
level of an ankle – transverse view.
level of an ankle – longitudinal view.

intraneural cyst of the tibial nerve and a medial plantar nerve
with the illustration of the sonography appearances and
intraoperative findings.
Case Report
A 37-year-old Caucasian male was admitted to the orthopedic
outpatient clinic with the pain and paresthesia of the medial half
of his right foot. The general history of the patient did not reveal
any systematic diseases. He did not give any history of injury of
his foot and ankle in the past. The patient’s only symptom was
aching at the medial aspect of his foot. This pain was aggravated
during work. The symptoms started 2 months before the
orthopedic consultation. The range of motion was normal.
An X-ray of the foot showed no abnormalities. On an ultrasound
examination of the foot, the longitudinal and transverse views
were taken using a linear 14MHz probe, Esaote My lab Class C.
The patient was kept in the horizontal (lying) position. The
ultrasound examination showed that the patient had an
intraneural ganglion cyst of the tibial nerve at the level of an
ankle and the nerve division to the medial and lateral plantar
nerves (Fig. 1, 2and 3).The nerve conduction study suggested a
slower conduction of the tibial nerve.
The patient was offered a choice of surgical treatment. The
surgery took place 5 months after the first symptoms. The
anatomical structures were traced before surgery (Fig. 4).
During the operation, the intraneural ganglion cyst of the distal
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Figure 4: Anatomical structures traced before
surgery.

Figure 3: The intraneural ganglion cyst of the tibial nerve at the
level of nerve division.

part of the tibial nerve and a medial plantar nerve was found
(Fig. 5). In the widest place, the nerve reached the diameter of 2
cm. After cutting the epineurium, about 2–3 cm 3 of thick
mucous fluid was evacuated (Fig. 6). The nerve was
compressed to only 30% of its diameter. The fibrosis was
removed, leaving the nerve fibers intact (Fig. 7).
The nerve function had returned in 4 months post-operative
and the patient presented no signs of the nerve disorder. The
normal structure of the nerve was presented in an ultrasound
examination performed in 4 months postoperatively.
Discussion

The peripheral nerves may contain some various combinations
of motor and sensory fibers. The sensory manifestations of
neuropathy include hypoesthesia, hypoalgesia, paresthesia,
hyperalgesia, and a prickling or tingling sensation. The
symptoms of motor neuropathy usually include muscle spasms,
clonus, fasciculations, amyotrophy, and the loss of muscle
strength[1, 2].
The first case of an intraneural ganglion cyst of the tibial nerve
was described in 1967 [3, 4]. In 1975, Jacobs et al. described two
cases of an intraneural ganglion cyst: One of the sciatic nerves
and one of the tibial nerves in the tarsal tunnel. Their
examinations suggest that the lesion develops by a multicentric
metaplasia of the connective tissue elements of the nerve rather
than by an invasion [5]. In 1985, Godin et al.,and in 2000,
Spinner et al. documented the cases of a tibial intraneural
ganglion, yet at the level of the knee. They suggested that a
connection with the joint can participate in the
development of this disorder [7, 8, 9]. The case report of
the tibial intraneural ganglion was presented in 2006 by
And et al. The authors conclude that the trauma might be
a contributing factor to the development of intraneural
ganglion cysts [10].
The consideration regarding intraneural cysts connected
with the joint was taken into by Spinner et al. Their review
of the same cases demonstrated radiographic evidence of
Figure 5: The intraneural ganglion cyst of distal part of
tibial nerve and a medial plantar nerve during operation. the joint communications with the subtalar joints. They
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the MRI, they found cysts connection to the adjacent joint
through the articular branch of the nerves. This articular branch
was also found at the surgery and resected [13].
Conclusion

Figure 6: The mucous fluid inside the nerve.

Figure 7: The nerve fibers after evacuated
mucous fluid.

believed that tibial intraneural ganglia within the tarsal tunnel
originate from the neighboring joints and that their
connections to the joints (pedicles) are through articular
branches[11].
Blitz et al. described the case report of a sural intraneural
ganglion cyst. In their study, they made a retrospective
reinterpretation of the patient’s pre-operative and postoperative magnetic resonance imaging (MRI) which revealed
that the ligation of the articular trunk, proximal to a major
branch (i.e., the anterior branch of the lateral calcaneal nerve)
led to an increased intraneural cyst propagation distally. They
concluded that their case report provides evidence supporting
the articular theory of intraneural ganglion formation [12].
The next confirmation of the articular theory of intraneural
ganglion cysts was made in 2011 by Davis and Cox; they
presented two cases of tibial intraneural ganglion cyst. During

In almost all analyzed articles, the authors suggest that the
pathogenesis is connected to a retrograde extension of the
synovial fluid from the adjacent joints or with the trauma. The
authors suggest to use ultrasound examination or the MRI to
diagnose these disorders. Our patient also had an ultrasound
examination of his foot performed, which confirmed the
diagnosis. In our study, there was no history of any trauma and
there was no connection with a joint during the operation. We
believe that the pathogenesis of this disorder is multifactorial.

Clinical Message

The pain of the medial aspect of the foot can be caused by
intraneural ganglion cyst of the tibial nerve. Ultrasound
examination can help put early right diagnosis. To avoid the
tibial nerve damage, surgery is indicated. It is also important to
remember that the pathogenesis of this disorder is
multifactorial.
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