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Abstract

Background: Intraneural ganglion cysts of the ulnar nerve at the wrist are rare and poorly
understood. We report a case of an intraneural ganglion cyst at the level of the wrist.

Case presentation: A 48-year-old man presented with the complaints of weakness for 6
months and serious aggravation for | month in his right hand. After examinations, including
ultrasound, the patient was diagnosed with an intraneural ganglion cyst. Intraoperatively, with
exposure of the ulnar nerve, we found that the intraneural ganglion cyst was at the level of
Guyon’s canal and extended approximately 6 cm proximally. Postoperatively, sensation of the
fingers was normal, but atrophy of his muscles and limited straightening of his ring and little
fingers were similar to those preoperatively.

Conclusions: Diagnosis of an intraneural cyst before surgery is mostly based on ultrasound and
magnetic resonance imaging. Transection of the articular branch is an important measure to
prevent recurrence of this cyst. If the ulnar nerve is compressed and causes symptoms, nerve
decompression, including removal/aspiration of the cyst, and sometimes external neurolysis of
the nerve, are necessary to relieve the symptoms and allow regeneration of the nerve. However,
these should be performed without damaging the nerve fascicles.
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Introduction

Intraneural ganglion cysts are uncommon
mucinous cysts, which occur within the epi-
neurium of nerves. These cysts are usually
found in the peroneal nerve and the second
most common location is the ulnar nerve.'-
There are fewer cases of ulnar nerve cysts
occurring at the wrist (5.3%) compared
with the elbow (9.0%).>* If cysts penetrate
along the ulnar nerve to Guyon’s canal, this
can cause the syndrome of ulnar compres-
sion. Chen et al.’ reported a case of an
intraneural ganglion cyst that originated
from the pisotriquetral joint and caused
symptoms of ulnar compression. Naam
et al.' reported a case of an intraneural gan-
glion of the ulnar nerve at the wrist and the
patient presented with a mass and symp-
toms of compression. We report a case of
intraneural ganglion cyst of the ulnar nerve
at the level of the wrist that extended prox-
imally. The cyst was interesting because it
had grown along the main trunk of the
ulnar nerve for approximately 6 cm proxi-
mally. We also review the literature of intra-
neural ganglion cysts of the ulnar nerve at
the wrist to analyze their characteristics and
main points of management.

Case presentation

A 48-year-old man presented to our clinic
with complaints of weakness for 6 months

and serious aggravation for 1 month in his
dominant right hand. The patient presented
with decreased sensation along the volar
aspects of the ulnar nerve of the ring and
little fingers. The patient’s ring and little
fingers could not straighten out completely.
The duration of interosseous muscle atro-
phy of the hand was 2 months. His previous
medical history was healthy and he had no
pre-existing medical conditions.

On examination, the medial palm and
ulnar aspect of the ring finger and the
entire anterior side of the little finger had
decreased sensation. The power of finger
abduction and adduction was minimal.

The dorsal interossecous muscles of his
right hand were obviously atrophied.
Tinel’s sign over Guyon’s canal was
positive.

An electromyographic and nerve con-
duction examination showed ulnar neurop-
athy at the level of the wrist. An ultrasound
examination of the wrist demonstrated a
cyst within the ulnar nerve (Figure 1).

Under brachial plexus anesthesia and a
pneumatic tourniquet, the ulnar nerve was
exposed with an ulnar wrist incision.
Intraoperatively, the wulnar nerve in
Guyon’s canal was compressed and decom-
pression was cautiously performed. After
decompression, the proximal part of the
ulnar nerve with the intraneural ganglion
cyst was exposed (Figure 2). The origin of
the cyst was unclear. The cyst extended
approximately 6 cm proximally and was
0.8 cm at its widest point. Therefore, the
incision extended to the forearm during
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Figure I. Ultrasound images of the intraneural
ganglion of the ulnar nerve at the wrist. The arrow
shows an intraneural ganglion cyst (one cyst with
two dilatations).

N, ulnar nerve; U, ulna; D, distal; P, proximal.

Figure 2. Photograph of a zigzag incision in the
wrist. An intraneural ganglion cyst of the main
trunk of the ulnar nerve at the wrist was exposed
during surgery. The arrow shows the location
where the nerve was compressed. The white
asterisk shows that the cyst is partly dissected. The
black asterisk shows that the cyst is not dissected.
A, ulnar artery and accompanying vein; N, ulnar
nerve; D, distal; P, proximal.

the operation. The cyst was separated from
the ulnar nerve fascicles under 3.5x loupe
magnification. At the proximal end, the cyst
complex included nerve fascicles and it
could not be separated from the nerve fas-
cicles completely. Finally, the ulnar nerve
was completely decompressed and the wall

Figure 3. Pathology confirming diagnosis of the
cyst (hematoxylin and eosin stain, x 200).

of the cyst was cautiously excised, except
for part of it at the proximal end.
Pathology confirmed the diagnosis of the
cyst (Figure 3).

At the time of follow-up of 17 months,
the patient had returned to work and the
sensation of his fingers was the same as
that in the contralateral side (5 mm in the
ring and little fingers with static 2-point dis-
crimination, and 0.4 g in the ring and little
fingers by the Semmes—Weinstein test).
However, the atrophied muscles and limited
straightening of the ring and small fingers
were similar to those preoperatively. The
total active motion of his little and ring fin-
gers was 248° and 255°, respectively. The
total active motion outcome uses the sum
of the metacarpophalangeal joint, proximal
interphalangeal joint, and distal interpha-
langeal joint flexion minus the extensor
lag at these joints. Tinel’s sign over
Guyon’s canal was negative. An ultrasound
examination showed no recurrence of the
ganglion (Figure 4).

Discussion

There are three major theories to explain
formation of intraneural ganglion cysts,
including the degenerative theory, tumoral
theory, and synovial (articular) theory.
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Figure 4. Ultrasound image shows no recurrence
of the ganglion.
N, ulnar nerve; U, ulna; D, distal; P, proximal.

In 1884, F. Swinford Edwards first
described an intraneural ganglion cyst that
affected the deep branch of the ulnar nerve
and arose from a carpal joint.® In 2003,
Zielinski’ reported that intraneural gangli-
on cysts originated from the carpus and
grew into the muscular branch and then
traveled into the ulnar nerve through bifur-
cation. Spinner et al.® believed that intra-
neuronal ganglion cysts form from
extension of synovial fluid along the artic-
ular branch and then dissect along the epi-
neurium of the nerve to reach the main
nerve or another branch. Details of intra-
neural ganglion cysts of the ulnar nerve at
the level of the wrist in the English litera-
ture in last two decades are shown in
Table 1.1379715 These studies suggest that
the synovial (articular) theory is the most
logical and applicable explanation. Some
authors”?'*!5 did not find an articular
branch, which connected with the adjacent
joint. According to Spinner et al.® in 2011,
only 23% cases had joint connections iden-
tified for intraneural ganglion cysts at the
wrist. Another study showed that the
number of joint connections in the ulnar
nerve at wrist was 10 of 35 (28.6%)
patients.'* In our case, we released the
ulnar nerve without an obvious articular

branch and this did not support the syno-
vial (articular) theory. A small articular
branch might have been resected unknow-
ingly or did not exist in this case.
Regardless, surgeons need to pay attention
to searching for the articular branch during
surgery, which is important for preventing
recurrence of cysts.>*

According to the synovial (articular)
theory, many authors recommend dissec-
tion of the articular branch of the nerve
because they believe that it is the origin of
the cyst.""'®'® In our case, we released and
decompressed the ulnar nerve completely
and ensured that there were no branches
connected with the joint. Dissection and
excision of the cyst from the nerve is diffi-
cult and requires magnification, even
though it has the potential to injure the
nerve fascicles. Removal of the cyst is not
necessary when there are no symptoms of
nerve compression. If the nerve is com-
pressed by the cyst, surgeons can consider
draining or incompletely resecting the wall
to decompress the nerve. In our case, we
carefully separated the cyst and left a
small part of the wall, which formed a com-
plex with nerve fascicles. We support the
opinion that the cyst does not need to be
completely removed, but the articular
branch must be resected.'®?°

As previously reported,"’ intraneural
ganglion cysts are usually diagnosed at the
time of surgery. Therefore, an imaging
examination, including magnetic resonance
imaging or ultrasound, is recommended for
better preoperative planning. In the current
case, we made the diagnosis by ultrasound
preoperatively. An ultrasound examination
is useful for not only intraneural ganglion
cysts, but also for extraneural -cysts.
Ultrasound examination can improve the
accuracy of diagnosis, but the examiner
needs to have received relevant training.
In our hospital, ultrasound is used as a rou-
tine examination for identifying the area for
compression and guiding surgery. Magnetic
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resonance imaging has special value in diag-
nosing intraneural ganglion cysts and a
three-dimensional fast spin-echo sequence
is recommended, especially for identifying
the articular branch.?’

Conclusion

There are multiple factors that can affect
the outcome of intraneural ganglion cysts.
Diagnosis and treatment of intraneural
ganglion cysts before the nerve is damaged
are preferable. Diagnosis of intraneural
ganglion cysts is mostly based on ultra-
sound and magnetic resonance imaging.
Transection of the articular branch is an
important measure to prevent recurrence
of these cysts. If the ulnar nerve is com-
pressed and causes symptoms, nerve
decompression, including removal/aspira-
tion of cysts, and sometimes external neu-
rolysis of the nerve are necessary to relieve
the symptoms and allow regeneration of the
nerve. However, this should be performed
without damaging the nerve fascicles.
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