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Intraneural ganglion cysts are rare mucinous cyst originating within the epineurium of 
peripheral nerves. They occur most commonly in the peroneal nerve. However, they 
have also been described in many nerves in the vicinity of synovial joints. Intraneural 
ganglion cysts in the upper extremity are rare. Those at the elbow joint comprise only 
9% of intraneural ganglion ever reported.
A 66-year-old and right-handed male patient presented with a sudden onset of right-
hand weakness. He initially noticed paresthesia with decreased sensation in the lat-
eral two digits and radial palm in his right hand. Physical examination showed thenar 
muscle atrophy and muscle weakness of the abductor pollicis brevis in the right hand. 
Preoperative diagnosis of intraneural ganglion cyst was made on the basis of charac-
teristic magnetic resonance imaging (MRI) findings. On exploration, the ulnar nerve 
was identified proximal to the elbow joint. Its articular branch was addressed and 
divided from the elbow joint.
To the best of our knowledge, addressing the articular branch connecting the gleno-
humeral joint for the treatment of intraneural ganglion at the elbow has only been 
reported twice. We experienced a rare occurrence of intraneural ganglion cyst at the 
elbow manifesting an ulnar neuropathy. Here, we report intraoperative findings for the 
articular branch- connected to intraneural ganglion of the ulnar nerve at the elbow. 
Early diagnosis of intraneural ganglion with precise identification of the pathology and 
addressing the articular branch with atraumatic dissection of ganglion cyst are essen-
tial to achieve successful treatment for this rare lesion.
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Introduction

Intraneural ganglion cysts are benign mucinous cysts origi-
nating within the epineurium of peripheral nerves.1–4 These 
intraneural ganglion cysts typically result in neurologic defi-
cit due to displacement of nerve fascicles by cyst contents.5–7 
Synovial cyst or ganglion derived from synovial joints are 
well known (“ganglion” and “synovial cyst” are used inter-
changeably in the literature).8 Ganglions are cystic struc-
tures lined by flat spindle-shaped cells containing mucin or 
fluid.8,9 They occur most commonly in the peroneal nerve. 
However, they have also been described in many nerves in 

the vicinity of synovial joints.10–13 According to a systemat-
ic review,5 intraneural ganglion cyst in the upper extremity 
is rare, with vast majority affecting the peroneal nerve. In-
traneural ganglion cyst at the elbow comprise only 9% of in-
traneural ganglion ever reported.5

The pathogenesis of intraneural ganglion cyst has been 
controversial.5 Spinner et al6,7,13 have introduced a compre-
hensive explanation for the pathogenesis of intraneural gan-
glion cyst. They suggested that a capsular defect or pedicle in 
a joint might have allowed joint fluid to pass along an articu-
lar branch into the parent nerve. Intra-articular pressure then 
pushes the synovial fluid along the path of least resistance 
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and extends the involvement along the nerve and its branch-
es.4,7 A unifying articular theory has been introduced and 
translated directly to clinical outcome.4,7 Successful treat-
ment entails disconnection of the cyst from the joint. When 
this is done, intraneural recurrence can be eliminated.14

Although the ulnar nerve at elbow is the second most 
common site for intraneural ganglions and the prototype 
for intraneural cysts in the upper extremity, most reports of 
ulnar intraneural ganglia at the elbow have not recognized 
the articular branch or its joint connections.14 To the best of 
our knowledge, addressing the articular branch connecting 
the glenohumeral joint for treating intraneural ganglion cyst 
at the elbow was only reported by Xu et al.15 in 2014. We 
experienced a rare occurrence of intraneural ganglion cyst 
at the elbow manifesting acute ulnar neuropathy. Here, we 
report intraoperative findings of the articular branch con-
nected to intraneural ganglion of the ulnar nerve at the elbow.

Case Report
A 66-year-old and right-handed male patient presented with 
numbness and weakness in his right hand and fingers with 
duration of 1 month. At the beginning, vague discomfort de-
veloped in his hypothenar and the fourth and fifth fingers 
when he awaked in the morning. In several hours, he noticed 
paresthesia with decreased sensation in those areas and de-
creased gripping ability. He has worked actively as an agricul-
tural farmer for the last four decades. He denied any physical 
trauma or accident possibly affecting his right hand or fin-
gers. His family and medical histories were unremarkable. 
Considering the relatively sudden onset, he was examined 
with magnetic resonance imaging (MRI) for the brain. No 
remarkable finding was found. He was initially treated with 
nonsteroidal anti-inflammatory drugs and activity modi-
fication. However, over the next 1 month, he lost his hand 
muscles’ bulk. Clumsiness of his hand and fingers gradually 
worsened. He was referred for further evaluation.

His neurologic examination revealed profound weakness 
of the flexor digitorum profundus (FDP) of the fourth and 
fifth fingers (grade 3/5) and moderate atrophy of intrin-
sic muscles of the right hand. Both Froment’s and Warten-
berg’s signs were positive. His sensations to light touch and 
pinprick were decreased in the little and ulnar aspect of the 
ring finger. There was no pain (spontaneously or evoked) in 
association with passive movement of the elbow joint. No 
Tinel’s phenomenon or tenderness overlying the ulnar nerve 
was observed in the cubital tunnel. Electrophysiologic study 
demonstrated moderate degree of denervation of ulnar-in-
nervated muscle groups. Because clinical and electrophysio-
logic findings were consistent with severe ulnar entrapment 
at the elbow with advanced motor signs, an MRI of the elbow 
was requested. The MRI of the right elbow showed a long 
segmental and high signal intensity lesion on T2-weighted 
images along the course of the ulnar nerve both proximal and 
distal to the cubital tunnel (►Fig. 1). The lesion appeared at 
low signal intensity on T1-weighted images with enhance-
ment after gadolinium (►Fig.  1). The elbow joint showed 
a prominent degenerative change with partial tear of the 
medial collateral ligament. The flexor carpi ulnaris showed 
slight high signal intensity indicating denervation change 
on T2-weighted images (►Fig.  1). Laboratory examinations 
including erythrocyte sedimentation rate, C-reactive pro-
tein, rheumatoid factor, antinuclear antibody, and creatinine 
kinase were normal. Considering the course of ulnar nerve 
palsy and abnormal MRI findings, an exploration of the pero-
neal nerve was performed.

After releasing Osborne’s ligament at the cubital tunnel, 
the ulnar nerve was found to be swollen with rubbery con-
sistency (►Fig.  2). There was no adhesion or entrapment 
found within the cubital tunnel. The thickened articular 
branch was addressed beneath the ulnar nerve at the cubital 
tunnel (►Fig. 2). It was coagulated and divided. Neurotomy 
was not performed in the swollen ulnar nerve due to risk 
of neural injury. In situ decompression of the ulnar nerve 
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Fig. 1 MRI of intraneural ganglion cyst involving the right ulnar nerve. (A) T2-weighted coronal FSE image with fat suppression showing a 
tubular cyst (black arrows) circumferentially surrounding the ulnar nerve with connection to the elbow joint (white arrow). (B) T2-weighted 
axial FSE image with fat suppression showing an intraneural ganglion cyst of the ulnar nerve. FSE image,fast spin-echo image; MRI, magnetic 
resonance imaging; OL, olecranon.
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was performed. Postoperative course was uneventful. The 
pinch and grip strength were gradually recovered with min-
imal paresthesia in the fifth finger and hypothenar area at 3 
months postoperatively. Clawing and Waternberg signs were 
minimally present in the fifth finger. No paresthesia was felt 
at 6 months postoperatively. The patient’s condition was 
stable without any recurrent symptom at follow-up of 12 
months at an outpatient clinic.

Discussion
Intraneural Ganglion Cysts
The etiology of intraneural ganglion cysts has been poorly 
understood. Multiple surgical treatments strategies have 
been developed for intraneural ganglion cyst that has an esti-
mated recurrence rate of 11 to 30%.5 Three theories has been 
suggested, including degenerative theory,10 tumoral theory,16 
and articular (synovial) theory.4,7 Since the first case report 
of an intraneural ganglion of the common peroneal nerve in 
1921, such lesion has been reported at a variety of other sites, 
including the ulnar, radial, median, sciatic, tibial, and posteri-
or interosseous nerves, all of which tend to occur adjacent to 
the joint or bursa.4,5,7

Considering that these universal occurrence of intraneu-
ral ganglia near joints and their tendency to extend proxi-
mally, the high percentage of preceding trauma of knee or 
superior tibiofibular joint abnormalities, the predominance 
of deep peroneal nerve dysfunction sparing of superficial pe-
roneal nerve, and frequent finding of a pedicle to the superior 
tibiofibular joint, Spinner et al.4,11,14 have suggested the unify-
ing articular (synovial) theory as the etiology for intraneural 
ganglion cysts. The core principle involved in the formation 
of these cysts is a joint connection via an articular branch.17 
This describes that the intraneural ganglion cysts is arising 
from a neighboring synovial joint and propagating through 
a capsular rent into an articular branch and then the proxi-
mal, parent nerve. Cyst (joint) fluid follows the path of least 
resistance. The shape and size of the cyst depend on pres-
sure and pressure fluxes.12,14,15 Based on the prototype of the 
intraneural ganglion cyst of the peroneal nerve, this unifying 
articular theory has been substantiated and repeatedly rep-
licated by others in recent years.18–20 It has been extrapolated 
to intraneural ganglion cysts involving other nerves in both 
the upper and lower extremities.5

Intraneural Ganglion Cysts of the Ulnar Nerve and 
Treatment
Although the incidence of intraneural ganglion cysts involv-
ing the ulnar nerve has been estimated as 9% of all intraneu-
ral ganglions reported, the report specifically documenting 
the connection of the joint with the articular branch of the 
ulnar nerve is rare. It was summarized in ►Table  1. In the 
diagnosis of intraneural ganglion cysts, high-resolution MRI 
is essential for diagnosis and morphologic classification of 
intraneural ganglion cysts.11 Two imaging signs, the signet 
ring13 and the transverse limb signs6 have been suggested 
to be extremely robust in differential diagnosis of intraneu-
ral ganglion cysts and more common extraneural variants.21 
Similar MRI findings of the joint connection of the intraneu-
ral ganglion of the ulnar nerve have been demonstrated by 
Spinner et al.14 In the current case, typical MRI findings of 
intraneural ganglion cysts akin to those occurring in perone-
al nerves were observed (►Fig. 2).

Treatment of progressive nerve palsy due to intraneural gan-
glion is early surgery.22 If surgical treatment is delayed, intraneu-
ral growth and invasion may cause irreversible axonal damage 
and the outcome of foot drop is poor.22 Young age, the absence 
of nerve damage, and the duration of symptoms have been 
 reported to be associated with clinical outcomes.22–25  Patients 
who had foot drop for less than 4 months have shown favorable 
outcomes.22 If there is denervation of the tibialis anterior  muscle 
in the preoperative electromyogram (EMG)  examination, com-
plete resolution of peroneal palsy is less likely.22

In treatment of intraneural ganglion cyst involving the 
ulnar nerve, the same principle should be applied to those 
 occurring in the ulnar nerves. The surgical procedure involves 
exploration and decompression of involved nerves.12 Howev-
er, techniques for surgical treatment of intraneural ganglion 
cysts have been controversial.23 In line with the articular the-
ory,4,9,22 Spinner et al25 have suggested treating the articular 
branch connection and/or the joint. They suggested the four 
D technique: dissection of the nerve, disarticulation of the 
tibiofibular joint, decompression of the cyst, and disconnec-
tion of the articular branch. Failure to disconnect the articular 
branch or treat the joint pathology has been found to be a sta-
tistically significant factor for recurrence as high as 30%.4,9,14,25 
In addition, treatment of the superior tibiofibular joint (STFJ), 
the origin of the ganglion cyst, has become a critical part of 
surgery for STFJ-associated intraneural cyst.3 According to 
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Fig. 2 Intraoperative photographs showing the intraneural ganglion cyst of the ulnar nerve. (A) An intraoperative photograph showing the 
course of right ulnar nerve after proximal opening of the cubital tunnel. Arrow indicates the extraneural compartment of the intraneural 
ganglion cyst. The ulnar nerve was swollen. (B) An intraoperative photograph showing the articular branch (arrow) connecting the joint. ME, 
medial epicondyle; UN, ulnar nerve.
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Desy et al,5 addressing the joint connection and/or joint 
 pathology might even obviate the need for cyst/nerve 
 decompression. If cyst decompression is attempted, simple 
cyst incision and evacuation of the mucinous fluid are rec-
ommended to avoid iatrogenic nerve injury instead of using 
more radical procedure, such as full cyst excision.25

In the current case, we identified and divided the  articular 
branch while the swollen ulnar nerve was left  untouched 
 because an identifiable dissection plane could not be 
searched during operation. Without direct manipulation of 
the intraneural ganglion cyst in the ulnar nerve, we could 
achieve progressive improvement of preoperative neurologic 
deficit. This case supports the (synovial) articular theory as 
the pathology of intraneural ganglion cysts.

Conclusion
A rare case of intraneural ganglion cyst involving the ulnar 
nerve is reported here. Findings of MRI and the articular 
branch connecting the joint support the (synovial) articular 
theory in the pathophysiology of intraneural ganglion cyst. 
Early diagnosis, detailed MRI examination, and addressing the 
articular branch of the ulnar nerve are important to achieve 
successful treatment for rare intraneural ganglion cyst.
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