
Introduction 

Foot drop is a common symptom encountered by physiatrists 
in the electrodiagnostic lab. Lesions causing the foot drop could 
arise from the anterior horn cell at the lumbar spinal cord 
through lumbosacral plexus to the peroneal nerve. Physiatrists 
should differentiate foot drop caused by lumbar radiculopathy 
from peroneal nerve palsy. The former would have a chronic 
course and often involve back pain and radiating pain on lower 

Foot drop is a commonly encountered symptom in electrodiagnostic lab. It is uncommon for pe-
roneal nerve to be compressed by ganglion cyst around the fibular head, but it is important to 
differentiate peroneal lesion from lumbar radiculopathy which occurs more often. With treat-
ment followed by prompt and exact diagnosis, we can minimize motor weakness due to nerve 
damage. We report a case in which a 60-year-old woman who complained of right foot drop was 
diagnosed with peroneal nerve palsy caused by intraneural ganglion cyst around the fibular head. 
In comparison with other case reports about peroneal nerve palsy caused by ganglion cyst, the 
diagnosis of this case was made immediately after onset of the foot drop by electromyogram and 
the patient recovered from motor weakness after surgery. 
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CASE REPORT

extremity, while the latter may have a sudden onset by trauma or 
may occur with pain and mass around the fibular head. Since the 
anatomical characteristic of the peroneal nerve, which winds 
around the fibular head and divides into the superficial peroneal 
nerve (SPN) and deep peroneal nerve (DPN) from the common 
peroneal nerve (CPN)Ä, foot drop can occur by lesion around 
the fibular head. Intraneural or extraneural ganglion cyst around 
the fibular head can cause foot drop, but its prevalence is very 
rare [2]. This is why it is difficult to diagnose peroneal nerve le-
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sion around the fibular head. We report a case of early diagnosis 
of peroneal nerve palsy due to intraneural ganglion cyst around 
the fibular head using electrodiagnostic test, which resulted in 
successful motor recovery. 

Case report

A 60-year-old woman visited the local medical center because 
of sudden onset of right foot drop. Magnetic resonance imaging 
(MRI) revealed mild lumbar spinal stenosis. She was referred to 
the emergency room (ER) for further evaluation and manage-
ment 3 days after onset of symptoms. She had a medical history 
of diabetes mellitus, hypertension, and Graves¹ disease and had 
undergone bilateral total knee replacement 5 years prior. She de-
nied history of any trauma. The primary physician and neurosur-
geon suspected lumbar radiculopathy as the cause of her symp-
tom. However, there was no evidence of any root compression or 
spinal cord injury on MRI, and she did not complain of any low 
back pain or sciatica. Computed tomography (CT) of the right 
lower extremity did not show any suspicious lesions. For evalua-
tion of her foot drop, she was referred to the Department of Re-
habilitation Medicine for nerve conduction study (NCS) and 
electromyography (EMG) during admission in the ER. 

Manual muscle test (MMT) for grading of strength revealed a 
score of 1/5 on right ankle dorsiflexion, 2/5 on ankle eversion, 
and 1/5 on extension of the great toe and the other toes. Hy-
poesthesia on the 1st dorsal webspace of the right foot was also 
noted. There was a palpable mass around the right fibular head, 
and Tinel¹s sign was positive. To localize the lesion, EMG was 
performed 3 days after the onset of the symptoms (Table 1). 

Compound motor action potentials (CMAPs) of the right 
DPN revealed that there was a 55% conduction block of the am-
plitude across the fibular head and 45.9% of axon loss compared 
to that in the CMAPs of the left DPN. Sensory nerve action po-
tentials (SNAPs) of the right SPN showed normal range of laten-
cy and amplitude (3.03 msec, 15.2 ²V), same as the left superfi-
cial peroneal sensory nerve (3.1 msec, 13.8 ²V). Deep peroenal 
sensory conduction study was not done. EMG of the right TA 
and PL showed increased insertional activity with some positive 
sharp waves and fibrillations at rest and decreased recruitment of 
motor units with long duration and increased polyphasic pat-
terns on volition (Table 2). Ultrasonography revealed a multisep-
tated cystic mass along the right CPN around the right fibular 
head (Fig. 1). 

Since the lesion to cause conduction block of the peroneal 
nerve was suspected, the physiatrist recommended to arrange 
operation of excision of the cyst immediately. However, the op-

Table 1. Findings of Motor Nerve Conduction Study before and after 
Excision of the Cyst

Nerve  
(recording site) DML (ms) Amp (mV) Distance 

(cm) NCV (m/s)

Before excision (3 days from onset)
Left deep peroneal 
(EDB)

4.3 3.8 (Ankle) 28.0 40.3 (An-
kle-BF)

11.25 3.7 (BF) 4.0 39.2 (BF-AF)
12.27 3.6 (AF)

Right deep pero-
neal (EDB)

4.00 2.3 (Ankle) 28.0 41.8 (An-
kle-BF)

10.70 2.0 (BF) 4.0 12.5 (BF-AF)
11.02 0.9 (AF)

25 days after excision (38 days from onset)
Right deep peroneal 
(EDB)

4.30 0.6 (Ankle) 28.0 40.8 (An-
kle-BF)

11.98 0.3 (BF) 4.0 24.8 (BF-AF)

13.59 0.3 (AF)

DML: distal motor latency, Amp: amplitude, NCV: nerve conduction 
velocity, EDB: Extensor digiti brevis, BF: below fibular head, Popl: 
popliteal fossa, AF: above fibular head, ms: millisecond, mV: millivolt, cm: 
centimeter, m/s: meter per second.

Fig. 1. A cystic mass (solid white line) around the right fibular 
head along with peroneal nerve (white arrow) is shown. A) axial 
view, B) longitudinal view.

eration was delayed for 10 days after the diagnosis because of the 
risk of thyrotoxicosis and poor control of the blood sugar levels. 
To minimize muscle atrophy, she was prescribed electrical stimu-
lation therapy (EST) on right TA, EDL, and PL. To prevent heel 
cord tightness, ankle-foot-orthosis (AFO) and stretching exer-
cise for the Achilles tendon were prescribed. The operation was 
performed 13 days from the onset of the symptoms. In the oper-
ative field, a bulging cyst was found on the fascia as well as the 
cystic mass inside the nerve sheath along the CPN. No atrophic 
change was seen on the nerve. The cyst was dissected from the 
nerve, revealed as ganglion, previously fragmented, filled with 
mucoid yellow fluid, 1.3g in weight, 7.6É1.3É0.2cm in dimen-
sions for the largest one. 

Twenty-five days after excision of the cyst, MMT improved to 
3/5 on the right ankle dorsiflexor from 1/5 initially. The CMAP of 
the right DPN showed decreased amplitude compared to that in 
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the first EMG. The axon loss progressed to 94.8% compared with 
45.9% initially, and the conduction block was not demonstrated. 
EMG of the right TA also showed 4 to 5 motor units recruited on 
volition compared with only 1 at the first study (Table 2). EMG of 
the right EHL and PL showed no recovery. After 38 days from 
onset, she was able to walk without foot drop. Follow-up EMG 
was to be performed when axonal regeneration was suspected to 
take place. However, she did not visit the hospital. 

This study was approved by the Institutional Review Board for 
the exemption of written informed consent (IRB num-
ber:H-1902-011-076). 

Discussion 

This study reported a case of sudden onset of right foot drop. 
Since the patient was referred to department of rehabilitation 
medicine to perform NCS and EMG during admission in the 
ER, peroneal nerve palsy around the fibular head could be diag-
nosed by EMG. It helped the physician to perform early inter-
vention, which was fundamental to preventing permanent gait 
abnormality. 

Owing to low prevalence of peroneal nerve palsy caused by in-
traneural or extraneural ganglion cyst, it is not easily diagnosed 
[2]. One study revealed that the prevalence of ganglion cyst at 
the proximal tibiofibular joint (PTFJ) was only 0.76% [3]. With 
low prevalence of the ganglion cyst involving the peroneal nerve, 
a misdiagnosis can easily be made. 

To detect ganglion cysts, MRI is preferred as it provides good 
contrast of soft tissue [4]. However, in this case, MRI was not 
done because the patient had undergone total knee replacement. 
Metallic artifact was suspected to limit cyst detection. Because of 
limitation in demonstrating soft tissue contrast, CT was not use-
ful. Hence, electrodiagnostic test and ultrasonography were the 
next choices. Electrodiagnostic test is one of the most useful di-
agnostic tools to reveal any radiculopathy or peripheral neuropa-

thy without exposure to radiation or invasive techniques. It can 
localize the lesion effectively combined with ultrasonography as 
useful as MRI for soft tissue lesion.  

Most case reports claim that surgical dissection is the treat-
ment of choice and that it reduces the rate of recurrence. As the 
ganglion cyst is considered to arise from the PTFJ, it is important 
to completely dissect the base of the stalk from its origin [5]. Ex-
cision should ideally be performed between 3 and 4 months after 
the onset [4]. In a recent study, the outcome of surgical excision 
of peroneal neuropathy revealed a trend toward greater improve-
ment with shorter time to surgery [6]. 

Several reports about peroneal nerve palsy owing to ganglion 
cyst report misdiagnosis and delayed treatment. In one study, a 
45-year-old man complained of right foot drop with a 2-month 
history and was diagnosed via MRI and EMG and got surgical 
excision to regain full motor recovery after 4 months. For this 
case, tenderness and gradual development of swelling around the 
fibular head were noted [4]. In another case, a 57-year-old man 
with acute lower limb pain and sudden foot drop visited a clinic 
and misdiagnosis made him revisit after 4 weeks with no clinical 
improvement. EMG and MRI of left knee revealed a cystic lesion 
at the fibular head and he gained almost full recovery of muscle 
function at 2 months postoperatively [7]. In these two cases, the 
ganglion cyst causing foot drop was an extraneural lesion. Obvi-
ous mass with pain around the fibular head could lead physicians 
to diagnose lesion around the fibular head However, we usually 
encounter more common symptom such as motor weakness and 
numbness in the lateral aspect of lower extremity, as seen in the 
latter study. As many patients often involve degenerative disc dis-
ease of lumbar spine, it is more ambiguous to diagnose individual 
nerve lesion from root lesions. 

The difficulty in differential diagnosis of peroneal nerve palsy 
from lumbar radiculopathy is also seen in another report. A 
69-year-old woman with no history of trauma complained of 
right foot drop with intermittent radiating pain to the right calf. 

Table 2. Findings of Needle Electromyography before and after Excision of the Cyst

Muscle Insertional Activity Rest Activity (PSW/Fibrillation) Recruitment Volitional Activity
Before excision (3 days from onset)
Right TA Increased 2+ Reduced LP, MU =  1
Right EHL Increased 3+ MU =  0
Right PL Increased 1+ Reduced MU =  3
25 days after excision (38 days from onset)
Right TA Increased 1+ Reduced P, MU =  4~5
Right EHL Increased 2+ MU =  0
Right PL Increased 1+ Reduced MU =  3

PSW: positive sharp waves, TA: tibialis anterior, EHL: extensor hallucis longus, PL: peroneus longus, LP: long duration and polyphasic wave, MU: motor 
unit, P: polyphasic wave.
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Misdiagnosis was made as lumbar radiculopathy and it took 5 
months until diagnosis and surgical excision of intraneural gan-
glion cyst around her fibular head was made. Her motor function 
did not recover at 6 months postoperatively [8]. In our case, the 
patient was diagnosed as early as 3 days after onset and under-
went surgery 13 days after onset, the fastest intervention among 
similar cases. With negative radiologic findings in the ER, she 
was referred to the EMG room and prompt diagnosis was made. 

It is not well known whether there is a difference between in-
traneural and extraneural lesions regarding their effect on nerve 
damage and recurrence. Intraneural cyst would consistently 
compress the nerve fiber inside the nerve sheath, could resulting 
in permanent nerve damage. In contrast, nerve compression ow-
ing to extraneural lesion might be not inconsistent, resulting in 
less axonal damage. Compared to the intraneural case with no re-
covery8, the first two extraneural cases showed complete motor 
recovery despite the delay in surgical intervention [4,7]. In our 
case report, she was able to walk after 1 month because of early 
diagnosis by EMG. 

Conclusion 

As ganglion cyst in the lower extremity is very rare, the diagno-
sis of the ganglion cyst around the fibular head would have been 
very difficult. 

However, proper history taking, physical examination, EMG 
as well as appropriate imaging tool helped in accurate and imme-
diate diagnosis. 

Early diagnosis with EMG in this case report made early inter-
vention possible and the patient could recover from permanent 
motor weakness. 
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