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ABSTRACT: Background: Tibial mononeuropathy due to compression by a synovial cyst is uncom
mon with fewer than 10 cases reported in the literature. Method: Case Study. Results: Tibial motor 
mononeuropathy with focal conduction block between the popliteal fossa and ankle was identified by 
electrophysiological testing. Magnetic resonance imaging and surgical exploration identified a synovial 
cyst compressing the nerve just distal to the popliteal fossa. Conclusions: The combination of electro
physiological localization and imaging in cases of unexplained tibial mononeuropathy may identify an 
unexpected structural cause. 

RESUME: Mononeuropathie du nerf sciatique poplite interne due a un kyste synovial du membre inferieur. 
Introduction: La mononeuropathie du nerf sciatique poplite' interne due a une compression par un kyste synovial 
est peu frdquente, la literature faisant 6tat de dix cas seulement. Methode: fitude de cas. Resultat: Une mononeu
ropathie du nerf sciatique poplite interne avec bloc de conduction en foyer entre le creux poplite; et la cheville a e:t6 
identified par une etude electrophysiologique. Un kyste synovial comprimant le nerf au-dessous du creux poplite; a 
ete identify par imagerie par resonance magnetique et lors de la decompression chirurgicale. Conclusion: La local
isation Electrophysiologique combined a Pimagerie dans les cas de mononeuropathie du nerf sciatique poplite 
interne peut identifier une cause structurale inattendue. 
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Tibial mononeuropathy originating at the knee is uncommon. 
When it is encountered without apparent trauma one must con
sider compression of the nerve by a synovial cyst,1"5 a ganglion 
of the tibial nerve,67 compression by the tendinous arch of the 
soleus muscle,8'9 compression by fibrous bands between the two 
heads of gastrocnemius muscle10" and tibial nerve tumours.1215 

Electrophysiological investigations can assist in determining the 
level of the lesion. In addition magnetic resonance imaging 
(MRI) may identify a structural cause in cases of unexplained 
tibial mononeuropathy. 

We present a case of acute tibial mononeuropathy secondary 
to entrapment by a synovial cyst that presented with evidence of 
focal conduction block between the popliteal fossa and ankle. 

CASE REPORT 

A 32-year-old man complained of an eighteen month history of right 
sole numbness after jogging and recent more diffuse right thigh and calf 
discomfort. His sole numbness typically occurred after forty-five minutes 
of jogging and would resolve within minutes of cessation. Ten days prior 
to evaluation while jogging he developed sole numbness, similar to previ
ous episodes. However the following day he noted diffuse discomfort over 
his right thigh and calf. The symptoms became progressively more intense 
over the next few days. He also noticed an inability to flex his right toes. 
Four days later he developed persistent numbness of his right sole. 

On examination he was unable to flex and had difficulty abducting 
his right toes. Motor power in the other muscle groups of his lower 
extremities was normal. His right ankle reflex was reduced and could 
only be elicited with reinforcement. There was a sensory deficit to light 
touch and pinprick over the plantar surface of his right foot that extended 

up to involve part of the medial ankle. Manual compression of the right 
popliteal fossa produced dysesthesia in his toes but no popliteal mass 
was palpable. 

A computed tomographic (CT) myelogram of the lumbar intraspinal 
space was normal. He was referred for neurophysiological evaluation. 
Electrophysiological studies were carried out (Table 1) using standard
ized techniques. Motor "M" potentials were recorded using surface 
electrodes (extensor digitorum brevis for the peroneal nerve; abductor 
hallucis for the tibial nerve). In tibial fibres the amplitude of the "M" 
potential recorded from ankle stimulation on the symptomatic right side 
was less than 50% of that on the contralateral side (Figure 1). There was 
a > 80% decline in the amplitude of the "M" potential between the 
ankle and popliteal stimulating sites, indicating conduction block. Other 
conduction studies were normal beyond asymmetry in the medial plan
tar responses (lower on the right). Needle electrode study of right 
abductor hallucis identified occasional positive sharp waves without fib
rillations and no voluntary motor unit potentials were recruited. Right 
medial head of gastrocnemius was normal. MRI of the right lower leg 
showed a multilocular cyst within the inferior popliteal fossa which did 
not communicate with either the femorotibial or tibiofibular joints 
(Figures 2 and 3). The lesion was hyperintense on the T2-weighted 
image and hypointense on the Tl-weighted image. No intra-articular 
pathology was demonstrated. 

This patient underwent surgical decompression of the popliteal cyst 
twenty days after our initial evaluation. The cyst was identified at 
surgery distal and lateral to the knee attached to the posterior tibia, 
popliteus muscle and soleus muscle. There was extension of the cyst 
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Table 1: Electrophysiological Results. 

Nerve 

Right tibial ankle 

knee 

Left tibial ankle 

knee 

Right medial plantar 

Left medial plantar 

Right peroneal (ankle) 

Left peroneal (ankle) 

Right sural 

Amplitude 

8.7 mV 

1.8 mV 

24 mV 

20 mV 

27 uV 

39 uV 

14.8 mV 

9.0 mV 

26 uV 

Conduction Velocity 

41 m/s 

43m/s 

50 m/s 

40 m/s 

45 m/s 

Tibial 

symptomatic leg 

I 
V ' 
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mononeuropathy 
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5 ms 

normal leg 
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Figure 1: Motor conduction studies of the tibial nerves (recording over 
abductor hallucis). The symptomatic right side has a smaller distally 
evoked M potential and conduction block between the knee and ankle. 

into the deep calf, communication with the knee joint through the popli-
teus hiatus and the cyst contained clear yellowish viscous fluid. The 
histopathological diagnosis was of a benign synovial cyst. 
Postoperatively, the patient developed severe pain and burning in his 
right sole and heel. By 2 months postoperatively the pain had settled 
and he had noted some recovery of toe flexion and abduction. The sen
sory findings were unchanged. 

Electrophysiological studies two weeks and 2 months following 
surgery identified a further decline in the amplitude of the right tibial 
"M" potential recruited from the ankle with evidence of denervation in 
abductor hallucis. Conduction block was not observed. 

DISCUSSION 

Synovial cysts with possible tibial nerve compression should 
be suspected in patients who complain of unilateral posterior 
knee pain and pain or paresthesia involving the heel and sole of 
the foot, especially if they have a history of degenerative joint 
disease or other pathological knee conditions. These symptoms 
can be aggravated by activity, as in our case, and can occasionally 
be bilateral.3 On examination patients may have weak flexion 

Figure 2: Sagittal FSE T2-weighted MR image (TR 2200, TE 84). A 
septated hyperintense mass is seen in the posterior midline, between 
the gastrocnemius and popliteus muscles, just inferior to the level of 
the knee joint ("c" indicates cyst). 

Figure 3: Axial T2-weighted image (TR 3600, TE 102). The mass, indi
cated by the letter "c" is seen to be of water intensity. There is displace
ment of the neurovascular bundle (ring-like area just left of the cyst). 

and abduction of the toes on the involved side. Weak ankle 
plantar flexion may occur if the level of compression involves 
branches to the gastrocnemius and soleus muscles. A reduced 
ankle reflex and sensory deficits on the plantar surface of the 
foot are often present. Patients may have a tender palpable 
popliteal mass and on occasion manual compression of the 
popliteal fossa may produce sensory symptoms in the foot 
(Table 2). Popliteal (Baker) cysts are most commonly located 
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Table 2: Cases of tibial mononeuropathies caused by synovial cyst. 

Authors age/sex symptoms 

Groulieret al., 1987 (1) 57 6 - sole dysaesthesiae 

signs 

- left sided involvement 
- weakness of toe flexors 
- tarsal tunnel TinePs sign 

Kashani et al., 1985(2) 60 6 - posterior knee pain 
- plantar surface paraesthesia 

• right sided involvement 
• degenerative joint disease 
• palpable popliteal mass 
• absent toe flexion 
• reduced ankle reflex 
• plantar surface sensory deficit 

Zygmunt et al., 1982(3) 55 $ - knee pain • bilateral involvement 
• Rheumatoid Arthritis 
• palpable popliteal mass 
• sensory deficit on the plantar surface of the 

4th & 5th toes 

Nakanoetal., 1978(4) 51 -66 (3 patients) • n/a Rheumatoid Arthritis 
• painful palpable popliteal mass 
• weakness in all muscles supplied by the 

tibial nerve 
absent ankle reflex 

• sensory deficit in tibial nerve distribution 
peroneal nerve involvement 

current case 32 d - plantar surface paresthesia 
- right thigh and calf discomfort 
- aggravated by exercise 

• right sided involvement 
• absent toe flexion and abduction 
- reduced ankle reflex 
• plantar surface and medial ankle sensory 

deficit 
- dysesthesia of toes upon compression of the 

popliteal fossa 

n/a- not available 

in the semimembranosus-semitendinosus bursa, in the medial 
aspect of the popliteal fossa between the medial head of the 
gastrocnemius muscle and the semimembranosus tendon. 
These cysts are usually associated with internal derangement 
of the knee joint with chronic effusion causing distention of 
the bursa. 

In this case, no communication with the joint space was seen, 
and no intra-articular pathology was demonstrated; also the 
location of the synovial cyst was unusual in that it was situated 
in the posterior midline, deep to the gastrocnemius muscle. 

If the lesion is uncertain a CT myelogram may help to rule 
out sacral plexopathy or SI and S2 radiculopathies.16 It is also 
important to rule out tarsal tunnel compression with electro
physiological studies. 

Our patient likely had mild compression of the tibial nerve 
during the eighteen months that he experienced his initial 
symptoms. His acute deterioration may have represented sud
den mechanical damage of the tibial nerve, partial cyst rupture 
or expansion of the cyst. Focal conduction block of the tibial 
motor "M" potential localized the lesion to the popliteal 
fossa-ankle nerve segment distal to branches supplying the 
gastrocnemius muscle. The conduction block prompted MRI 
studies of the leg which identified the structural cause of the 
neuropathy. 

There was likely both segmental demyelination and axonal 
degeneration attributable to the lesion we report. The presence 

of conduction block indicated probable segmental demyelina
tion of tibial motor fibres. Loss of "M" potential and positive 
waves in abductor hallucis identified early denervation likely 
secondary to axonal degeneration. The reduced medial plantar 
response suggested axonal degeneration of sensory fibres. 

Treatment of tibial mononeuropathy secondary to compres
sion by a synovial cyst can consist of surgical decompression, as 
in our case, or knee joint aspiration and intra-articular pred
nisone injection.24 Our patient had clinical and electrophysio
logical deterioration postoperatively possibly secondary to the 
postoperative inflammation and repair with further axonal injury 
or intraoperative nerve ischemia. 
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