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Peroneal neuropathy caused by an extraneural
ganglion cyst in the supracondylar area of the
femur

A case report
Jaehoon Sim, MD?®, Hyunseok Kwak, MD*P, Soonchul Lee, MD, PhD®"®, Kyunghoon Min, MD, PhD***

Abstract \\
Rationale: Peroneal neuropathy is the most common type of peripheral neuropathy in the lower extremities. The peroneal nerve is |
usually compressed at the lateral aspect of the fibular head. Compression by ganglion cysts are one of the numerous underlying
etiologies for peroneal nerve neuropathy and are most frequently located around the fibular neck and proximal tibiofibular joint. To the
best of our knowledge, this is the first report of an extraneural ganglion cyst located at the level of the distal thigh that resulted in
compressive peroneal neuropathy.

Patient concerns: \We report a case of a 56-year-old man with sudden onset of left foot drop and gait disturbance caused by an
extraneural ganglion cyst located in the popliteal fossa.

Diagnosis: Electrodiagnosis (EDX) suggested a peroneal nerve lesion. Subsequently, diagnostic ultrasonography (USG) revealed a
cystic mass located within the left side of the supracondylar area of femur. Further magnetic resonance imaging confirmed that the
mass was located at the proximal of popliteal fossa.

Interventions: Surgical excision was performed using a direct posterior approach. The cystic mass was compressing the
common peroneal nerve, and was carefully and completely removed ensuring that all nerve branches were protected.

Outcomes: A histopathologic evaluation confirmed the diagnosis of a ganglion cyst. There were no postoperative complications.
Two months after the surgery, follow-up USG revealed no evidence of cyst recurrence or residual lesions. Six months after the
surgery, the ankle dorsiflexor motor power improved and he experienced less pain and hypoesthesia.

Lessons: Physicians should bear in mind that the peroneal neuropathy can occur because of the ganglion cyst in the distal thigh.
The thorough evaluation of EDX and USG is crucial for the early diagnosis and surgical intervention, although there is no abnormal
finding around the fibular neck.

Abbreviations: ASA = abnormal spontaneous activity, CMAP = compound muscle action potential, EDX = electrodiagnosis, EHL

= extensor hallucis longus, MMT = muscle manual testing, MRI = magnetic resonance imaging, PL = peroneus longus, TA = tibialis
anterior, USG = ultrasonography.
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1. Introduction

Foot drop can be ascribed to peripheral lesions in the L5 nerve
root, sciatic, or peroneal nerves.'!! Peroneal neuropathy is the
most common etiology of foot drop, and it must be distinguished
from L5 radiculopathy.?! Globally, the lifetime prevalence of
lumbar radiculopathies ranges from 1.2% to 43 %, with L5 being
the most frequently affected nerve root.**! Moreover, LS
radiculopathy-induced foot drop may indicate the presence of
a progressive neurological deficit, which usually requires surgical
evaluation.”!

Peroneal neuropathy has numerous underlying etiologies and
is commonly caused by compression at the level of fibular neck,
which can result from prolonged immobilization during deep
sleep and anesthesia, in addition to trauma and stretch injury.!®!
However, in rare cases, it can also be caused by compressive mass
lesion around the knee joint, such as cyst or nerve sheath
tumors.[®”!

Cystic lesions around the knee joint can be categorized into
ganglion, synovial, and meniscal cysts.'® Ganglion cysts are
benign tumors that usually develop in underlying joint capsules
or tendon sheaths and peripheral nerves, and characteristically
contain mucinous fluid. They differ from other types of cyst in
that they are not lined by synovial cells and are not associated
with meniscal tears.!®!
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Since the first case report by Sultan in 1921 of a compression
peroneal neuropathy caused by an intraneural ganglion cyst,
limited reports have described similar cases.!”"*! Across previous
reports, the most frequent location for cystic mass development
was around the fibular neck and proximal tibiofibular joint.
Moreover, a few studies have reported the development of
peroneal neuropathy caused by intraneural-type cysts formed in
the popliteal fossa.!'®!”) To the best of our knowledge, no reports
have described a case of common peroneal neuropathy caused
by an extraneural ganglion cyst located at the proximal site of
popliteal fossa.

In this report, we describe a patient with common peroneal
nerve palsy who presented with foot drop caused by compression
by an extraneural ganglion cyst at the supracondylar area of
femur.

2. Case report

A 56-year-old male welder presented to a hospital with sudden
onset of left foot drop. He underwent lumbar magnetic resonance
imaging (MRI) and mild disc protrusions of L3-4 and L4-5 were
observed (Fig. 1). The initial diagnosis was LS5 radiculopathy with
profound ankle dorsiflexor weakness. Spine operation was
planned and electrodiagnosis (EDX) was conducted to determine

Figure 1. Axial (A) and sagittal (B) views of T2-weighted magnetic resonance images of the lumbar spine show mild disc protrusions of L3-4 and L4-5.
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Electrodiagnostic analysis 9 days after the onset of symptoms.

Nerve Stimulation site Recording site Latency, ms Amplitude, mV NCV, m/s
Motor Lt. peroneal Ankle EDB 7.3 0.2

Fibula head EDB 14.1 0.3 48.9
Sensory Lt. superficial peroneal Lateral calf Ankle NR NR
Muscle Insertional activity Spontaneous activity Volitional MUAP Recruitment

Fibs PSWs

Lt. tibialis anterior Increased 1+ 2+ Normal Reduced
Lt. peroneus longus Increased 1+ 2+ Normal Reduced
Lt. extensor halluces longus Increased 1+ 2+ Normal Reduced

EDB=extensor digitorum brevis, Fibs =fibrillation potentials, Lt=left, MUAP =motor unit action potential, NCV=nerve conduction velocity, NR=no response, PSWs = positive sharp waves.

the exact location of lesion and to differentiate peripheral nerve
lesions before surgery in another clinic (Table 1).

The patient had been experiencing foot drop for 9 days and
initial EDX results revealed abnormal spontaneous activity (ASA)
in the left tibialis anterior (TA), peroneus longus (PL), and
extensor hallucis longus (EHL). These findings suggested that the
patient’s foot drop was more likely due to peroneal nerve injury
than lumbar radiculopathy. ASA, such as fibrillation, usually
appears within 5 to 6 weeks after the onset of the lesion in
radiculopathy.!*®! Consequently, the surgery was cancelled.

The next day, the patient was referred to our outpatient clinic
for peroneal neuropathy. He complained of numbness in the area
below the knee and especially in the dorsal aspect of his foot.
These symptoms began 10 days prior and he did not recall any
history of trauma. On physical examination, muscle manual
testing (MMT) of the TA and EHL revealed a trace grade, while
the peroneus muscle showed poor plus grade. There were no signs
of TA or peroneal muscle atrophy. Soft tissue swelling was not
palpable around the fibular head and popliteal fossa. The
palpation of the lateral aspect of the knee showed no degree of
tenderness. The Tinel sign over the fibular head was negative. The
patient’s ankle and knee jerks were normal.

EDX, performed on the day of the patient’s visit to our
outpatient clinic, showed common peroneal neuropathy around
the left knee with significant axonal denervation in the TA and
PL. Compared with the contralateral limb, the compound muscle

action potential (CMAP) amplitude was reduced by greater than
70% in the left lower limb distal muscles, which are innervated by
the common peroneal nerve. However, because a conduction
block across fibular head was not observed, we considered that
the lesion was proximal to the stimulation site. Consequently, a
diagnostic ultrasonography (USG) was performed to identify the
lesion, which was compressing the peroneal nerve. However, we
did not find any lesion around the fibular neck and proximal
tibiofibular joint, where compression of peroneal nerve is most
commonly found.

At the 1-week follow-up, the patient’s symptoms did not
improve. As compression of the peroneal nerve can occur
anywhere along its axonal tract, we investigated whether the
compression site was located proximally to the knee. A follow-up
USG revealed an approximately 19 x 16 x 40 mm sized cystic
mass located in the upper lateral component of the popliteal fossa
(Fig. 2). Surgical excision was planned and MRI was evaluated to
find the anatomical relation between mass and peroneal nerve.
The images revealed the presence of an approximately 18 x 17 x
41 mm sized multilobulated cystic lesion, which was located
anteromedial to the common peroneal nerve and between the
common peroneal and tibial nerves on the left side of the
supracondylar area of the femur (Fig. 3).

Surgical excision was performed using a direct posterior
approach of popliteal fossa using curvelinear incision under
general anesthesia. We found the cystic mass after traction of

Figure 2. Transverse (A) and longitudinal (B) views of ultrasonography show an approximately 19 x 16 x 40 mm sized hypoechoic cystic mass located at the upper

lateral component of the left popliteal fossa.
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Figure 3. Axial (A), coronal (B), and sagittal (C) views of T2-weighted magnetic resonance images show an approximately 18 x 17 x 41 mm sized multilobulated
cystic lesion, which was located anteromedial to the common peroneal nerve in the supracondylar area of the left femur.

hamstring muscle. The cystic mass was compressing the common
peroneal nerve from the medial side of the supracondylar region
on the femur resulting the swelling of the nerve. The mass was
carefully and completely removed ensuring that all nerve
branches were protected with neurolysis (Fig. 4). The mass
was not connected to the knee joint. A histopathologic evaluation
confirmed the diagnosis of a ganglion cyst. There were no
postoperative complications.

Two months after the surgery, follow-up USG revealed no
evidence of cyst recurrence or residual lesions (Fig. 5). Moreover,
the amplitude of left peroneal nerve CMAP improved mildly on

follow-up EDX. Six months after surgery, the patient’s pain and
hypoesthesia resolved. MMT of the TA and EHL improved to a
fair grade.

3. Discussion

According to Malghem et al,!®! knee cysts can be classified into
ganglion, synovial, and meniscal cysts (Table 2). Table 2
summarizes case reports of the cyst around knee that were
previously reported according to the classification ['0:11:14:16:19-23]
To our knowledge, our case is the first report of compressive

Figure 4. (A) An intraoperative photograph from the supracondylar area of femur showing the cystic mass that was compressing the common peroneal nerve
(Arrow head: Peroneal nerve, Arrow: Ganglion cyst). (B) The ganglion cyst was completely excised from common peroneal nerve compression site.
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Figure 5. Two months after surgery, follow-up transverse (A) and longitudinal (B) ultrasonography images show no evidence of recurrent or residual lesions, and
only show typical postoperative changes in the posterolateral aspect of the left knee.

peroneal neuropathy caused by extraneural type of ganglion cyst in
the supracondylar area of femur. Ganglion cyst compressions of
the peroneal nerve can be classified as intraneural or extraneural
lesions.”**! Most ganglion cysts, which cause peroneal nerve
compression, are of an intraneural type.[zs I This type of cystis often
related to a history of traumatic knee injury.®! Interestingly, our
patient did not sustain any direct traumatic injury to his knee.
However, considering that he had worked as a welder for decades
and had sustained a hyperflexion of his knee, his extraneural cyst
may have resulted from repeated microtraumas.

In this case, EDX, USG, and MRI were used for diagnosis and
treatment. Standard plain radiographs are of little value to detect
of soft tissue lesions such as ganglion cyst despite of being useful
in excluding bony abnormalities or fracture of fibular neck.!'!!
EDX can be helpful for locating the compressive lesion and can
provide information regarding the severity of the neuropathy,
which can determine the neurological and functional progno-
sis.'?! In addition, EDX can discriminate other peripheral nerve
lesions including plexopathy or radiculopathy."*”) Both USG and
MRI can be used as diagnostic methods. USG can be easily
performed to rule out space occupying lesions in outpatient
clinics due to its portability and cost benefit.*®! It is particularly
useful for showing the cystic nature of mass and distinguishing it
from solid tumors."'! MRI can be used to reveal the character-
istics of the lesions and to identify the relationship between the

Cystic lesions around the knee classified by Malghem et al'®!,

Classification Site Case report Type
Ganglion cyst Popliteal fossa Our case Extraneural
Park et all'® Intraneural
Fibular neck Rawal et al'"! Extraneural
Yamazaki et all'% Intraneural
Proximal tibiofibuar joint ~ Nikolopoulos et al®?  Extraneural
Coleman et all' Intraneural
Synovial cyst Popliteal fossa Zeng et al'? —
Fibular neck Nucci et al®" —

231 —

Proximal tibiofibuar joint
Lateral meniscus

Pagnoux et al

Meniscal cyst Jowett et al®? —

compressive lesion with the joint and surrounding anatomic
structures. !

There have been some studies where cyst aspiration with
corticosteroid injection was used as a treatment for cyst around
the knee,**2* but it has been accepted as a less favorable method
because of the high recurrence rate and the risk of nerve
damage."”! In many previous studies, surgical excision is a
standard treatment for ganglion cyst. In general, it has been
recommended to perform early surgical excision in case of
symptoms, but Fansa et al'®°! recommended surgical intervention
to prevent delayed damage even if there are no neurological
symptoms. Therefore, even minor symptoms in early phase
should be considered as an indication of surgical excision
following correct diagnosis.

In conclusion, peroneal neuropathy caused by an extraneural
ganglion cyst is a rare and often misleading condition. When
determining the etiology of peroneal neuropathy, a ganglion cyst
around the knee should also be considered among the differential
diagnoses. Using a combination of EDX, USG, and MRI can help
in the formulation of an accurate differential diagnosis in
difficult-to-diagnose cases. Although the optimal timing of
surgical removal has not been described in the literature, early
intervention, before axonal damage, is recommended.!'>!7-31!
Careful examination for diagnosing the ganglion cyst and
providing early surgical intervention can lead to a satisfactory
recovery.
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