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Case Report

Intraneural ganglion of the ulnar nerve
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We report the case of a 76-year-old right-hand dominant man with hypertension and type 2 diabetes
mellitus who presented with numbness of the right ring and little fingers for 8 months and a palpable
mass lesion in the right forearm for 3 months before his hospital visit. The patient exhibited grip power
weakness and atrophy of intrinsic muscles. Magnetic resonance imaging confirmed a well-defined oval
mass of 1.5 � 0.6 � 0.6 cm3 between the ulnar bone and nerve. This lesion was hyperintense on T2-
weighted images and isointense on T1-weighted images. A zigzag incision was made for ulnar nerve
exposure, and the tumor lesion was identified and carefully excised with minimal damage of ulnar nerve.
A cystic mass invaded ulnar nerve extending approximately 1.5 cm was resected and reconstructed by
sural nerve grafting. The patient was examined 6 months after surgery. His grip power and muscle
strength increased, and no numbness or pain was detected. The outcome of this case suggests a potential
surgical benefit exists even in cases of apparent chronic or severe denervation atrophy and that ganglion
excision and nerve grafting should be considered.
Copyright � 2012, Taiwan Orthopaedic Association. Published by Elsevier Taiwan LLC. All rights reserved.
1. Introduction

Ganglia represent 60% of all hand and wrist tumors; however,
intraneural ganglion cysts are rare, benign, mucinous cysts that
occur within the epineurium. These cysts are also referred to as
intraneural mucoid cysts or intraneural mucoid pseudocysts. This
condition usually affects middle-aged men and presents with
symptoms of compression neuropathy. Intraneural ganglion cysts
can result in pain, paresthesia, and neurological deficit of the
involved nerve. This tumor predominantly occurs in the lower
extremity, with the common peroneal nerve and its branches
involved in almost all cases.1 Very few cases of ulnar nerve
involvement have been reported.2e7 Here, we present the case of
a patient with a histopathologic diagnosis of intraneural mucoid
ganglion involving the ulnar nerve at the level of the forearm.
Despite chronic motor weakness and muscle atrophy, the patient
achieved significant recovery of muscle function following excision
of the ganglion and nerve grafting.

2. Case report

A 76-year-old right-hand dominant male with hypertension and
type 2 diabetes mellitus presented to our hospital with complaints
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of numbness of the right ring and little fingers for 8 months. A
palpable mass lesion was discovered in his right forearm 3 months
before the hospital visit. The patient had been takingmedication for
hypertension and type 2 diabetes for more than 10 years. He had
been previously evaluated by a nerve conduction study, which
suggested carpal tunnel syndrome as well as “chronic” ulnar
neuropathy. He denied having any nightt-ime paresthesia or
numbness of any kind.

Physical examination of the patient’s right upper extremity
revealed no evidence of traumatic injury and no significant bone or
joint deformity. Normal light touch sensation in cutaneous nerve
territories of all the upper extremities was found. Motor strength of
both the upper extremities of the patient was strong, except the
ulnar intrinsic function of his right hand. Grip power weakness in
the patient’s right hand was noted. Handgrip strength of both
hands was measured by a dynamometer and was found to be 42
and 47 kg in the right and left hands, respectively. In addition, there
was obvious evidence of interosseous muscle atrophy in the
patient’s right hand (Fig. 1). Froment and Wartenberg signs were
positive for the right hand. Therewas no intrinsic muscleweakness,
atrophy, or pathologic signs in the left hand. Thumb opposition and
abduction were strong, and bilateral thenar muscles were well
preserved. Tinel sign was negative at the hand, wrist, elbow, and
brachial plexus. Further, the subject showed no provocative signs of
nerve compression at the elbow or wrist.

An electromyogram revealed ulnar neuropathy at the forearm.
Focal abnormalities in the dorsal interosseous and abductor digiti
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Fig. 1. Preoperative image of the patient’s hands. The right hand shows significant
deepening of the dorsal web space with suggestion of dorsal interosseous muscle
atrophy. The left hand shows no similar condition.

Fig. 3. Intraoperative image shows the multicystic lesion invasion of the ulnar nerve.
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minimi muscles suggested axonal injury, and absent motor unit
action potentials with no recruitment suggested high-grade nerve
injury. Therewere no other significantmotor or sensory conduction
abnormalities. Electromyogram suggested a focal lesion at the ulnar
nerve, and a magnetic resonance imaging (MRI) scan of the right
forearm (Fig. 2) revealed a well-defined oval mass with dimensions
of 1.5� 0.6� 0.6 cm3 between the ulnar bone and nerve. This lesion
was hyperintense and isointense on T2- and T1-weighted images,
respectively. The patient underwent surgical exploration with
a preoperative diagnosis of tumor with severe mononeuropathy of
the right ulnar nerve. A zigzag incision was performed for ulnar
nerve exposure, and the tumor lesion was identified (Fig. 3) and
carefully excised with minimal damage of ulnar nerve. A 1.5-cm
cystic mass invading the ulnar nerve was resected (Fig. 4) more
than 8 months after the patient first presented with the symptoms,
and the nerve was reconstructed by sural nerve grafting (Fig. 5).
Neurolysis was performed carefully under �3.5 loupe magnifica-
tion, and a ganglion with dimensions of 1.5 � 0.6 � 0.6 cm3 was
excised. The nerve fascicles were found to be flattened and sepa-
rated from each other. There was no clear ganglion stalk or origin.
The pathologic specimen revealed a benign cyst with a fibrous wall
lined by cuboidal synovial cells.

The patient was evaluated 2 weeks postoperatively, with no
significant complaints except weakness of his right hand. At 6
months after thesurgery, thepatient’s grippowerandmuscle creases
increased and no numbness or pain was detected. The handgrip
strength of his right hand was found to be 49 kg by a dynamometer.
Eleven months after the surgery, the patient regained all hand
functions and the interosseousmuscle strength in the right handwas
only minimally weaker than that in the contralateral hand.
Fig. 2. T2-weighted magnetic resonance imaging showed a mass lesion in the forearm.
3. Discussion

Intraneural ganglion cyst is a rare, benign nerve sheath tumor.8

Since the first description of ganglia involving nerves,9 most re-
ported cases concern the commonperoneal nerve at the head of the
fibula.3,10e14 It usually affects middle-aged men and presents with
symptoms of compression neuropathy. This cystic lesion was first
described by Zum-Bush according to Chick and colleagues8 in 1895
and subsequently confirmed histologically by Hartwell9 in 1901.
The most common nerve involved in upper-extremity is the ulnar
nerve.2e4,6,7,15,16 In addition, other sites have been described
including the median nerve,17 radial nerve,18 superficial radial
nerve,19 posterior interosseous nerve,20 digital nerve,18 and brachial
plexus.21,22

Here, we presented a rare case of an intraneural ganglion
compressing the ulnar nerve in the right forearm. A similar case of
ulnar nerve compressed by a 1-cm diameter intraneural ganglion at
the retrotrochlear groove was previously reported by Ming Chan
and colleagues.5 In their case, the patient had symptoms for
3monthswithoutmuscle atrophies, and the patient achieved almost
complete electrophysiological and clinical recovery after the excision
of the ganglion. In our case, the patient developed grip power
weakness and atrophy of intrinsic muscles because he experienced
Fig. 4. The resected cystic mass measured approximately 1.5 � 0.6 � 0.6 cm3.



Fig. 5. (A) A sural nerve graft of approximately 7.0 cm was prepared. (B) Nerve grafting using the sural nerve.

T.-C. Chang, J.-T. Shih / Formosan Journal of Musculoskeletal Disorders 3 (2012) 108e110110
the symptoms for a longer duration. Chan and others5 concluded
that the outcome of surgery to remove intraneural ganglia largely
depended on the duration and extent of cystic destruction, and that
early recognition and prompt intervention is usually associated with
good outcome. Allieu and Cenac encountered four cases of intra-
neural ganglion cyst involving the upper extremity and reported no
correlation of surgical outcome in relation to age, signs or symptoms,
or diagnostic delay in all the cases. In our literature review of
intraneural ganglia in the upper extremity, we found that the time
from symptomatic presentation to surgery for complete to near-
complete recovery ranged from as short as 4 weeks to more than
1 year.5e7,16,18,20 Patients who were symptomatic for 8 months and
2 years have been reported to have incomplete or moderate
recovery.3,16 In the two cases of little to no recovery after complete
excision, one patient was symptomatic for only 2 months16 and the
other for 6 months.2 It was difficult to compare the extent of cystic
destruction in each of these cases because not all the authors had
provided detailed descriptions of the intraoperative findings.

In this case, the patient was symptomatic for more than
8 months before surgical intervention; despite this, he achieved
nearly complete recovery of motor and sensory function after the
operation. Since ganglia are not a common cause of ulnar nerve
neuropathy, they are frequently misdiagnosed because imaging
studies are not always performed preoperatively.23 Although
computed tomography (CT) and ultrasound can also be useful for
imaging of the cyst, MRI provides the most detailed image of the
cyst and its relation to adjacent structures.6,24e28 However, detailed
history, clinical examination, and electrophysiologic studies are
crucial to the early diagnosis and evaluation of this problem. The
symptoms involve pain, numbness, sensory impairment in the
medial border of the forearm and hand, reduced grip strength, and
wasting of the intrinsic hand muscles.23 Total excision of the epi-
neural ganglion may not always be possible without damaging the
nerve, especially if the ganglion is intraneural.23

In summary, we presented the case of a patient with intraneural
ganglion cyst in the ulnar nerve at the level of the forearm with
a significant delay in the diagnosis. Despite chronic motor weak-
ness and muscle atrophy, the patient achieved significant recovery
of muscle function after excision of the ganglion and nerve grafting
with sural nerve. This is contrary to our experience with weakness
and atrophy following traumatic ulnar nerve injury, and this case
report will raise awareness among surgeons regarding the differ-
ential diagnosis of intrinsic atrophy and timing of treatment.

References

1. K.S. Harbaugh, R.L. Tiel, D.G. Kline. Ganglion cyst involvement of peripheral
nerves. J Neurosurg 87 (1997) 403e408.
2. W.H. Bowers, S.H. Doppelt. Compression of the deep branch of the ulnar nerve
by an intraneural cyst. Case report. J Bone Joint Surg Am 61 (1979) 612e613.

3. E.S. Gurdjian, R.D. Larsen, D.W. Lindner. Intraneural cyst of the peroneal and
ulnar nerves. Report of two cases. J Neurosurg 23 (1965) 76e78.

4. S.A. Jenkins. Solitary tumours of peripheral nerve trunks. J Bone Joint Surg Br 34
(1952) 401e411.

5. K. Ming Chan, S. Thompson, N. Amirjani, L. Satkunam, F.J. Strohschein,
G.L. Lobay. Compression of the ulnar nerve at the elbow by an intraneural
ganglion. J Clin Neurosci 10 (2003) 245e248.

6. M. Uetani, R. Hashmi, K. Hayashi, Y. Nagatani, Y. Narabayashi, K. Imamura.
Peripheral nerve intraneural ganglion cyst: MR findings in three cases.
J Comput Assist Tomogr 22 (1998) 629e632.

7. C.J. Zielinski. Intraneural ganglion of the ulnar nerve at the wrist. Orthopedics
26 (2003) 429e430.

8. G. Chick, J.-Y. Alnot, O.J. Silbermann-Hoffman. Intraneural mucoid pseudocysts.
A report of ten cases. Bone Joint Surg 83B (2001) 1020e1022.

9. A.S. Hartwell. Cystic tumor of the median nerve, operation and restoration of
function. Boston Med Surg J 144 (1901) 582e583.

10. D.F. O’Brien, T.K. Kaar, A.J. McGuinness. Intraneural ganglion of the peroneal
nerve: a case report. Ir Med J 88 (2001) 131.

11. M. Poppi, M.T. Nasi, G. Giuliani, N. Acciarri, Montagna. Intraneural ganglion of
the peroneal nerve: an unusual presentation. Case report. P Surg Neurol 31
(1989) 405e406.

12. Rinaldi E. Ital. Rare causes of ulnar nerve compression in the epitrochlear
groove. J Orthop Traumatol 6 (1980) 401e405.

13. D. Sotelo, V.H. Frankel. Intraneural ganglion of the peroneal nerve: a cause of
peripheral neuropathy. Bull Hosp Jt Dis Orthop Inst 42 (1982) 230e235.

14. H. Yamazaki, S. Saitoh, H. Seki, N. Murakami, T. Misawa, K. Takaoka. Peroneal
nerve palsy caused by intraneural ganglion. Skeletal. Radiol 28 (1999) 52e56.

15. P.D. Inhofe, M.S. Moneim. Compression of the ulnar nerve at the elbow by an
intraneural cyst: a case report. J Hand Surg 21A (1996) 1094e1096.

16. P.Y. Allieu, P.E. Cenac. Peripheral nerve mucoid degeneration of the upper
extremity. J Hand Surg 14A (1989) 189e194.

17. S. Jaradeh, J.R. Sanger, E.F. Maas. Isolated sensory impairment of the thumb due
to an intraneural ganglion cyst in the median nerve. J Hand Surg 20B (1995)
475e478.

18. H. Giele, D.J. Le Viet. Intraneural mucoid cysts of the upper limb. Hand Surg 22B
(1991) 805e809.

19. R.M. Gillies, C.J. Burrows. Nerve sheath ganglion of the superficial radial nerve.
Hand Surg 16B (1991) 94e95.

20. H. Hashizume, K. Nishida, Y. Nanba, H. Inoue, T.J. Konishiike. Intraneural
ganglion of the posterior interosseous nerve with lateral elbow pain. Hand
Surg 20B (1995) 649e651.

21. P.M. Arnold, J.B. Oldershaw, L.W. McDonald, B.G. Langer. Myxomatous cyst of
the brachial plexus. Case report. J Neurosurg 73 (1990) 782e784.

22. K. Nakamichi, S. Tachibana. Intraneural ganglion of the brachial plexus. J Hand
Surg 23B (1998) 123e125.

23. R.R. Sharma, S.J. Pawar, A. Delemndo, A.K. Mahapatra. Symptomatic epineural
ganglion cyst of the ulnar nerve in the cubital tunnel: a case report and a brief
review of the literature. J Clin Neurosci 7 (2000) 542e543.

24. F.S. Leijten, W.F. Arts, J.B. Puylaert. Ultrasound diagnosis of an intraneural
ganglion cyst of the peroneal nerve: case report. J Neurosurg 76 (1992)
538e540.

25. H.J. Seddon. Carpal ganglion as a cause of paralysis of the deep branch of the
ulnar nerve. Bone Jt Surg Br 34-B (1952) 386e390.

26. I.J. Beggs. Sonographic appearances of nerve tumors. Clin. Ultrasound 27 (1999)
363e368.

27. S. Puig, E. Turkof, R. Sedivy, R. Ciovica, S. Lang, F.M. Kainberger. Sonographic
diagnosis of recurrent ulnar nerve compression by ganglion cysts. J Ultrasound
Med 18 (1999) 433e436.

28. Z.S. Rosenberg, J. Beltran, Y.Y. Cheung, Y.R. Sang, S.M. Green, S.R. Lenzo. The
elbow: MR features of nerve disorders. Radiology 188 (1993) 235e240.


	Intraneural ganglion of the ulnar nerve
	1. Introduction
	2. Case report
	3. Discussion
	References


