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Introduction

A ganglion cyst is a common simple cyst,
which originates from the joint capsule or
the tendon sheath and which contains a
mucous-like substance. Most of these cysts
develop in the wrist area, but can occur in
any part of the body. These cysts can result
in pain and various neurologic symptoms in
different degrees, in rare cases by invading
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a peripheral nerve. Hartwell reported for
the first time on the compression of the
median nerve by a ganglion cyst and various
studies have been followed up by different
authors on these cysts invading peripheral
nerves. The current authors reported the
treatment results in 12 patients, who
showed neurologic symptoms caused by gan-
glion cysts and who were treated at the
author’ s institution.
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The current study was done on 12 patients
who were treated for neurologic symptoms

Patients and Methods
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Table 1. Dataon 12 Patients with Ganglion Neuropathy

caused by ganglion cysts at the author's
institution from 1995 to 2000. There are six
males and six females. The average age of
these patients was 44.3 (15-71) years. The
involved nerves were the tibial nerve in

Patient Age Site/Nerve l_nJ uy MR/ Papable Pain Sensory Motor
/Gender hisory  EPS Mass
Hypesthesiaon
1 37/F Elbow/ulnar nerve + -1+ + - fourth and Normal
fifth fingers
Fibular head/ Mild hypesthesia
2 15M  common ++ + + on lateral agpect Normal
peronea nerve of lower leg
3 38/F  Ankletibia nerve +/+ + + I ntact Normal
Shoulder/
4 49/M ++ - + Intact Normal
suprascapular nerve
Paresthesiaon
5 52/F Wrist/median nerve -+ + + first to third Normal
fingers
6 7UM Eopllted fossal e N ) Hypesthesiaon Toeflexion:
tibia nerve sole of foot Good
Fibular head/ Hypesthesiaon Grester toe
7 6OE  common peroneal ++ + + lateral aspect of dorsiflexion:
nerve lower leg to Good
greater toe
8 44M If’o.pllteel fossal e . ) Anesthesiaon qufle>(| on:
tibia nerve sole of foot Fair
Finger
9 39/F Forearm/radia nerve -+ - - Intact extension:
Far
Shoulder/ Shoulder
10 46/M + ++ - + Intact externd
Suprascapular nerve rotation: Good
Antecubital fossal Finger
11 29/F adidl -+ + - Intact extension:
radia nerve Poor
Hypesthesiaon Finger
12 52/IM Elbow/ulnar nerve + -+ - - fourth and fifth abduction:

finger Good

EPS: Electrophysiologic study (Electromyography / Nerve conduction study)



three patients; the suprascapular nerve,
common peroneal nerve, radial nerve, and
ulnar nerve were involved in two patients
each: and the median nerve was involved in
one patient. The neurologic symptoms
reported by patients on presentation to the
hospital were pain, sensory disturbance, and
motor weakness. The evaluation of motor
weakness was done by dividing the muscle
strength into six grades: normal, good, fair,
poor, trace, and none. Electrophysiology
study was done in all patients to confirm
the involved nerve. Magnetic Resonance
Imaging (MRI) was done in seven patients
(58.3%) to determine the accurate shape of

the masses and their relationships with the
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surrounding tissue (Table 1). Surgical exci-
sion was done in all patients. At the time of
surgery, efforts were made to excise the cyst
completely, and to keep the wall intact,
because this ensured complete excision.
However, when a cyst was too taut to sepa-
rate from an adjacent nerve, the cyst was
excised after being incised and partially
decompressed. Cysts were excised in all
patients without damaging the nerve being
compressed. All cases were confirmed by his-
tological examinations. Patients were fol-
lowed up for pain, sensory disturbance, and

motor weakness for an average of 49.4 (12-
109) months.

Fig. 1. Patient no. 8. (A) A T2-weighted MRI view showing a high signal homogeneous multilocular lesion measur-

ing 5 x 3 cm at the popliteal fossa. (B) Surgical exposure shows severely compressed tibial nerve (arrow) by
ganglion cyst. (C) Lower power view ( x20) of the cyst showing thick walled cystic space and focal myxoid

change in the matrix (hematoxylin and eosin).
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Results

Pain at the involved site was present in
six patients (50%), sensory disturbance or
motor weakness was present in seven
patients (58.3%) each, sensory disturbance
and motor weakness were present simultane-
ously in four patients, and either sensory
disturbance or motor weakness was present
in three patients each. On physical exami-
nation, authors found masses in eight
patients (66.7%) by palpation, but not in
four patients, in which the masses were pre-
sent in the scapular, forearm, and elbow
areas (Table 1).

Intraoperative gross findings showed that
a cyst originated from the adjacent joint
capsule compressing the nerve in eight
patients, a cyst originated from and com-
pressed the nerve in three patients, and the
cyst origin could not be determined in one
patient. All excised cysts were diagnosed as
ganglion cysts by histological examination
(Fig. 1).

No patients had worsening of neurologic
symptoms after surgery. Pain improved or
resolved in all six patients who complained
of preoperative pain. Of the seven patients
who had severe preoperative sensory distur-
bance, complete recovery was seen in the
five patients. But two patients: the common
peroneal nerve was involved in one patient
(patient 7) and the tibial nerve was involved
at the popliteal fossa (patient 8), were not.
These patients had severe sensory distur-
bance preoperatively, and although the
duration of the symptom was relatively
short, 3 and 2 months respectively, they
still had sensory disturbance at 40 and 31
months postoperative respectively. Motor
weakness improved in all seven patients who
had preoperative motor weakness. Although
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having severe motor weakness before
surgery, the patient in whom the tibial
nerve was involved at the popliteal fossa
(patient 8) and the patients in whom the
radial nerve was involved at the forearm
(patient 9) and antecubital fossa (patient
11). recovered completely after surgery.
Although complete sensory recovery was
seen in all four patients who had preopera-
tive isolated sensory disturbance, sensory
recovery was seen two of four patients who
had postoperative sensory disturbance and
motor weakness, which indicated a poor
prognosis. No recurrence was seen after
surgery.

Discussion

A ganglion cyst involving a peripheral
nerve is rare and many hypotheses have
been proposed regarding the cause. The
hypotheses include cystic degeneration of the
neurilemmoma, herniation of the joint syn-
ovium, and traumatic intraneural hemor-
rhages.ls.zm.

Although a ganglion cyst involving the
peripheral nerve is connected to the adjacent
joint capsule in most cases, some cases do
not show a clear connection. Some authors
have claimed that this is caused by stress
induced metaplastic changes within the

2819 Scherman et

nerve cells themselves
al.?”, through an electron microscopy study,
proved that cells forming the ganglion cyst
wall were myofibroblast, similar to the cells
found in ganglia arising from joint capsule.
Therefore, although the site of origin in
these intraneural ganglion cysts is in ques-
tionable - that is joint capsule versus per-
ineural tissue, the resultant ganglion cyst is
the same. The current authors found that in

eight patients, the cyst originated from the
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joint capsule and in three patients, the cyst
originated from the nerve itself, indicating
that the hypotheses claimed by previous
authors were applicable.

Many authors have reported that the dis-
tribution of ganglion cysts compressing
peripheral nerves originated from the major
joints in the upper and lower extremi-

tieS4 12,17.19.20)

. A predilection for the common
peroneal nerve at the head of the fibula has
been documented repeatedly with some
authors, however others reported different
results, so the reported incidences are as
much as 16-78% of all ganglion cysts occur-
ring in the body****".

In the majority of the early reported cases
of ganglion cyst causing suprascapular neu-
ropathy, the diagnosis was not made until
the time of surgical exploration. Recent
developments in MRI and its use in the
evaluation of shoulder disorders has allowed
for the diagnosis to be made preoperative-
lym.zs)

ganglion cysts invading the suprascapular

. which has prompted many studies of

nerve. Beyond the MRI, Akgun et al.” pro-
posed that electrophysiologic study (elec-
tromyography and nerve conduction study)
should be performed to confirm the diagnosis
of entrapment neuropathy of the supras-
capular nerve. Many studies have reported
ganglion cysts invading various other nerves

12141820 i1 the current

in the upper extremity
study., ganglion cysts invading the radial
and ulnar nerves were seen in two patients
each, and invading the median nerve was
seen in one patient.

For the diagnosis, the possibility of nerve
compression by a ganglion cyst must be con-
sidered in those patients who complain of
pain and neurologic symptoms limited to the
extremities. Accurate physical examinations

of neurologic symptoms, electrophysiologic
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study, and a detailed history are needed.
Especially electrophysiology study is helpful
for diagnosing the location of cysts causing
the neurologic symptom, and could provide
data for the evaluation of postoperative
results. Furthermore, imaging studies are
necessary for a more accurate preoperative
diagnosis and surgery plan. Imaging study
methods include arthrography, ultrasonogra-
phy. computed tomography (CT) scanning
and MRI. MRI, in particular, provides the
most accurate data on ganglion cysts and
their relationship with the surrounding
structures. Compared with muscles, ganglion
cysts have a low signal intensity on T1
Weighted MRI scans and a high signal
intensity on T2 Weighted MRI scans as a
multilocular, nonenhancing lesion.

The two modalities of surgical treatment
for patients with ganglion cysts are complete
excision: and incision and drainage. The for-
mer could reduce the chance of recurrence
and latter could reduce the risk of nerve
damage during surgery”. Although complete
excision is possible in most patients, it is
difficult in a ganglion cyst presented within
a nerve. In these patients, incision and
drainage is better for preventing nerve

2819 Allieu and Cenac?

injury during surgery
reported that incision and drainage does not
increase the incidence of recurrence,
although this opinion remains debatable.
Various prognoses are possible after the
surgical treatment of ganglion cysts. Several
studies reported complete resolution of pain

or significantly reduced pain after

surgery"'”

. However, recovery of muscle
power varies due to preoperative factors,
which include the degree of motor weakness,
the duration of neurologic symptoms and the
general medical conditions. Studies have

showed that recovery is more difficult in
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those patients in whom the neurologic symp-
toms are present for more than 1 year®”.
Although seven of the patients in the cur-
rent study had severe motor weakness with
a muscle strength grade of fair before
surgery, complete recovery was achieved in
all patients, who have the relatively short
duration of symptoms, less than 3 months.
Therefore, the authors suggest that the
duration of symptoms has a greater affect
on muscle strength recovery after surgery
than the degree of preoperative muscle
strength decrease. However, although the
duration of symptoms of sensory disturbance
was relatively short at less than 3 months,
sensory recovery was slow after surgery in
two patients who had severe sensory distur-
bance before surgery. Therefore, the authors
suggest that the degree of sensory distur-
bance affects the postoperative prognosis
more than symptom duration does.

The incidence of recurrence after surgery
has been reported to be between 10% and
33% and some authors have reported no

recurrence’**"

. Generally, studies have
reported that recurrence can be reduced
when the connection between the cyst and
joint capsule is blocked completely during

Surgeryﬁ.TZS)

. No patients in the current
study had a recurrence.

Recently, according to the wide use of
arthroscopic techniques, some authors
reported that cyst occurring in specific sites
could be treated arthroscopically. Ganglion
cyst compressing suprascapular nerve, cysts
of the proximal radioulnar joint causing
radial tunnel syndrome are treated with

arthroscopic decompression by

9.13,18)

some
authors

An accurate history, physical examination,
and other diagnostic modalities (MRI or elec-
trophysiologic study etc.) are needed for the
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preoperative diagnosis and treatment plan
for patients with ganglion cysts causing
compressive neuropathy. Some ganglion cysts
can be treated with aggressive physical ther-
apy. medication, and possibly activity modi-
fication in an attempt to resolve the pain. If
the pain persists after nonoperative treat-
ment or neurological symptoms aggravated,
intervention is indicated in an attempt to
relieve the symptoms. For surgical step,
complete excision including the connection
between the cyst and joint capsule is needed
to reduce the recurrence. Although pain is
expected to improve significantly after
surgery in most patients, the degree of
motor weakness after surgery is affected
significantly by the duration of symptoms.
Therefore, early accurate diagnosis and exci-
sion of ganglion cysts can result in good
clinical results.
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Clinical Outcomes of the Surgical Excision
of the Ganglion Cyst Causing Compressive Neuropathy
- A Review of Twelve Collected Cases -

Sung Taek Jung, M.D., Seong Beom Cho, M.D., Eun Sun Moon, M .D.,
Jae Joon Lee, M.D., Ki Hyeoung Kim, M.D. and Hyun Kee Yang, M.D.

Department of Orthopaedic Surgery, Chonnam National University Hospital, Gwangju, Korea

Purpose: The purpose of current study was to review the surgical treatment results in patients
with aganglion cyst involving peripheral nerves and to suggest the poor prognostic factor.

Materials and Methods: Twelve patients having neurologic symptoms caused by ganglion
cyst were treated operatively between 1995 and 2000. The peripheral nerves involved were the
tibial nerve in three patients, suprascapular nerve, common peroneal nerve, radial nerve, and
ulnar nerve in two patients each, and median nerve in one patient. Pain was present in six
patients, sensory disturbance or motor weakness was seen in seven patients each; and sensory
disturbance and motor weakness were concurrently present in four patients.

Results: In all six patients who complained of preoperative pain, the pain was resolved after
surgery. Improvements were seen in five of seven patients who had preoperative sensory distur-
bance and in al patients who had preoperative motor weakness. Complete sensory recovery was
obtained in only two of four patients with preoperative sensory disturbance and motor weakness,
indicating a poor prognosis factor.

Conclusion: Early accurate diagnosis and early excision of these ganglion cysts causing com-
pression neuropathy could produce excellent clinical results.

Key Words: Ganglion cyst, Compressive neuropathy
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