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Abstract

Background Treatment of symptomatic spinoglenoid
cysts has been controversial with options ranging from
observation, to open excision, to arthroscopic decompres-
sion with or without labral repair. It has recently been
suggested that isolated repair of SLAP lesions without cyst
decompression can restore function in patients with spi-
noglenoid cysts and SLAP lesions.

Questions/purposes We examined gains in external
rotation strength after isolated SLAP repair versus SLAP
repair and cyst decompression to ascertain if gains in
external rotation strength are attributable to SLAP repair or
cyst decompression.

Methods We retrospectively reviewed external rotation
strength of 12 patients: six with spinoglenoid cysts and
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Type II SLAP lesions who underwent arthroscopic SLAP
repair and spinoglenoid cyst decompression and six with
isolated SLAP lesions who underwent repair of the lesions.
Preoperative and postoperative external rotation strength
was evaluated using a digitally calibrated dynamometer
on the operative and nonoperative sides. The minimum
followup was 12 months (mean, 15.2 months; range,
12-27 months).

Results  All of the patients in both cohorts had preopera-
tive external rotation weakness on physical examination
and dynamometer testing. The average increase in external
rotation strength in the group of patients with SLAP lesions
and paralabral cysts was 40% of the contralateral side
versus 10% for the cohort with isolated SLAP repairs.
Conclusions Decompression of paralabral cysts and
SLAP repair in patients with preoperative external rotation
weakness resulted in greater strength improvement than in
patients with isolated SLAP repairs without complications
of suprascapular neuropathy. This suggests that gains in
external rotation strength are likely mostly attributable to
cyst decompression, questioning isolated SLAP repair in
the treatment of patients who have primarily weakness with
spinoglenoid cysts.

Level of Evidence Level IV, therapeutic study. See
Guidelines for Authors for a complete description of levels
of evidence.

Introduction

A paralabral ganglion cyst is uncommon but when they
arise in the spinoglenoid notch, they may lead to nerve
compression and substantial shoulder dysfunction [4].
Suprascapular nerve entrapment at the suprascapular notch
was documented as early as 1959 by Koppell and
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Thompson [9]. In 1981, Ganzhorn et al. described entrap-
ment at the spinoglenoid notch producing isolated
weakness of the infraspinatus [6]. Recent investigations
have increasingly recognized that the presence of a gan-
glion cyst adjacent to the superior labrum may cause
suprascapular nerve compression at the spinoglenoid notch
[2, 5, 13, 15] (Fig. 1).

Treatment options of symptomatic spinoglenoid cysts
have varied from observation, to open excision, to arthro-
scopic decompression with or without labral repair [1-3, 5,
7, 10-14, 19]. Drainage under ultrasound, MRI, or CT
guidance is effective in decompressing the cyst but does
not address the underlying etiology of the cyst. Without
labral repair, cyst formation often recurs [11, 13, 17, 18,
20]. Previous studies have established the pathophysiology
and recommended a treatment algorithm for treatment of
this condition [8, 13]. These studies recommend an initial
trial of nonoperative management for patients with weak-
ness and spinoglenoid notch cysts followed by arthroscopic
cyst decompression and repair of SLAP (superior labral
anterior posterior) lesions if the patients are still symp-
tomatic, although the duration of nonoperative treatment
was not specified. We treat patients with evidence of
suprascapular nerve dysfunction and MRI documentation
of both a spinoglenoid cyst and Type II (SLAP) lesion who
have failed nonoperative management (consisting of anti-
inflammatory drugs, activity modification, and physical
therapy) with arthroscopic decompression of the cyst and
superior labral repair.

Fig. 1 A coronal T1-weighted MRI image demonstrates a cyst in the
spinoglenoid notch.

There has been recent controversy as a result of studies
that suggest isolated SLAP repair in patients with both
spinoglenoid cysts and SLAP lesions results in high patient
satisfaction [16]. We question whether SLAP repair alone
in patients with substantial weakness from isolated SLAP
lesions would result in similar increases in strength com-
pared to cyst decompression with SLAP repair.

The purpose of our study was to determine gains in
external rotation strength after cyst decompression and
SLAP repair versus isolated SLAP repair in a subgroup of
patients without spinoglenoid notch cysts.

Patients and Methods

We retrospectively identified from the hospital records
17 patients with SLAP lesions who underwent SLAP repair
and nine patients with spinoglenoid cysts and SLAP lesions
who underwent SLAP repair and cyst decompression from
January 2000 to March 2005. We excluded patients with
weakness or pain of the contralateral arm and patients with
MRI or operative findings demonstrating acromioclavicular
pathology and full-thickness or partial-thickness rotator cuff
tears. Eleven of the 17 patients with SLAP lesions and three
of the nine patients with cysts and SLAP lesions had inade-
quate followup strength testing, leaving 12 patients for study.
Six of these patients (three men and three women) had MRI
evidence of a paralabral cyst in the spinoglenoid notch
(Fig. 1), which was then further confirmed by arthroscopy.
The average age of this group was 42 years (range,
33-61 years). All of the patients with a paralabral cyst and
SLAP lesion had a Type II SLAP tear. One patient addi-
tionally had a subacromial decompression. These six
patients had a minimum of 12 months followup (mean,
15.2 months; range, 12-27 months). Six other patients (five
men and one woman) had an isolated SLAP tear. The average
age of these patients was 44.3 years (range, 31-56 years).
Four of the six patients with isolated SLAP lesions also
underwent concomitant arthroscopic subacromial decom-
pression. The minimum followup for these six patients was
12 months (mean, 30 months; range, 12-48 months) after
surgical repair. No patients were recalled specifically for this
study; all data were obtained from medical records. Institu-
tional Review Board approval was obtained for this study.
Preoperatively, all patients were symptomatic, demon-
strating pain and weakness. Other than the SLAP lesion
and the cyst in those patients with spinoglenoid notch cysts,
no other pathology, including bursitis or a spur, was con-
sistent with the patients’ signs and symptoms. After an
unsuccessful trial of nonoperative treatment, including
physical therapy, activity modification, and rest, patients
were indicated for operative intervention. Average duration
of preoperative subjective weakness for the patients with
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SLAP lesions and paralabral cysts was 114.6 days (range,
20-373 days). Of the patients with paralabral cysts and
SLAP lesions, 50% of the patients’ affected side was their
dominant side. Isolated SLAP lesions occurred in the
dominant shoulder in 67% (four of six) of cases. Preoper-
atively, all patients underwent MRI and a thorough
physical examination, including quantitative external
rotation strength testing of bilateral shoulders. As part of
our standard prospective data collection for all shoulder
patients, external rotation strength testing was completed
using a digitally calibrated dynamometer with the arm held
at the side of the body and with the elbow at 90°. The
patient was then asked to externally rotate the shoulder
against the calibrated dynamometer and the greatest force
that the patient was able to attain was recorded in pounds.
This testing was performed once preoperatively. The senior
author (ELF) does not routinely obtain electromyography/
nerve conduction velocity (EMG/NCV) studies in patients
who present with clinical signs and symptoms consistent
with SLAP tear and external rotation weakness who have
an MRI documenting the presence of a SLAP lesion along
with a spinoglenoid notch cyst. One patient presented with
an EMG/NCYV study that was consistent with suprascapular
nerve injury to the branch to the infraspinatus.

Postoperative external rotation strength was similarly
quantified and then compared with both preoperative
external rotation strength and contralateral shoulder
external rotation strength.

Patients with SLAP lesions and paralabral cysts under-
went arthroscopic cyst decompression and labral repair. All
procedures were performed by the senior author. Surgery
was performed under regional interscalene block with
patients in the modified beach chair position. A posterior
viewing portal and an anterior working portal were created.
The glenohumeral joint, rotator cuff, and labrum were
examined and the structures probed. Synovitis, cartilage
damage, and/or partial tears of the rotator cuff were noted.
Starting anterior to the biceps tendon, the labrum was
examined and probed for stability circumferentially. All
patients had a Type II SLAP tear. In the six patients who
had a preoperative MRI demonstrating a ganglion cyst, the
posterosuperior aspect of the labrum was elevated and the
area examined. A blunt instrument was introduced medi-
ally through the SLAP tear to decompress the cyst.
Entering the cyst released a viscous, gelatinous material
consistent with a ganglion cyst. In preparation for the
SLAP repair, the superior glenoid and deep surface of the
labrum were freshened. A curette and motorized shaver
were used to create a bony bed with punctate bleeding. The
labral edges were trimmed, as needed, to a stable rim. An
accessory anterosuperior portal was created and anchors
were placed, each one loaded with a Number 2 permanent
suture. Two types of anchors were used; 75% of the tears
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were repaired with bioabsorbable 1-3 TAG anchors (Smith
and Nephew, Memphis, TN) and 25% were repaired with
bioabsorbable BioFASTak (Arthrex, Naples, FL) anchors.
Sutures were passed through the capsulolabral tissue
through a Spectrum suture shuttle. Knots were tied down
with alternating half-hitches (Fig. 2).

The instruments were then withdrawn from the gleno-
humeral joint and the joint was irrigated. The camera was
then redirected into the subacromial space. Four patients
who had SLAP tears without cysts had attritional changes
or prominence of the acromion. These patients had previ-
ously on examination demonstrated signs of impingement.
If it was believed that the acromion morphology could lead
to abrasion of the rotator cuff, arthroscopic subacromial
decompression was performed. One patient who had both a
SLAP repair and cyst decompression also underwent
arthroscopic subacromial decompression.

Postoperatively, all patients were placed in an arm sling
for 4 weeks. During this time, no ROM of the shoulder was
performed. At 4 weeks, the slings were discontinued, and
ROM and strengthening exercises were begun under the
supervision of a physical therapist.

Fig. 2A-B (A) An arthroscopic image shows a Type II superior
labral anterior posterior (SLAP) tear. (B) An arthroscopic image
showing repair of a SLAP lesion with bioabsorbable anchors.
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Patients were typically evaluated at 2 weeks, 6 weeks,
3 months, and then yearly. The medical records were
reviewed and the following data recorded: patient age,
gender, preoperative diagnosis, duration of symptoms,
hand dominance, and detailed physical examination find-
ings, including external rotation strength preoperatively
and postoperatively.

We determined external rotation strength ratios of
affected versus unaffected sides for both cohorts of patients
both preoperatively and postoperatively. Student’s t-test
was used to compare the preoperative external rotation
strength ratio and postoperative external rotation strength
ratio of both cohorts. In addition, the increase in strength
ratio of the patients who underwent SLAP repair and cyst
decompression versus the patients who underwent isolated
SLAP repair was compared using the Student’s t-test.

Results

Patients who underwent concomitant SLAP repair and cyst
decompression demonstrated an increase in external rota-
tion strength ratio of 40% versus patients who underwent
isolated SLAP repair who demonstrated an increase of
10%. Although the patients did not all subjectively state
that they had weakness of the affected extremity, objective
testing demonstrated weakness as compared with the con-
tralateral shoulder for all patients. Preoperatively both
cohorts demonstrated decreased shoulder external rotation
strength as compared with the other side. The group with
isolated SLAP lesions had a preoperative external rotation
strength ratio of 75% of the contralateral side, whereas the
patients with SLAP lesions and cysts had a preoperative
external rotation strength ratio of 45% as compared with
the other side (Table 1). Postoperatively patients who
underwent cyst decompression along with SLAP repair had
an increase in external rotation strength ratio of 40%, from
45% to 85%, whereas patients with isolated SLAP repairs
had an increase in ratio of 10%, from 75% to 85%
(Table 2). There were no postoperative complications of
suprascapular neuropathy.

Incidentally noted was a general trend toward increased
gain in external rotation strength postoperatively in patients
with a shorter preoperative duration of weakness. Patients

Table 1. External rotation (ER) ratios preoperatively and

who were treated surgically with a relatively short duration
of weakness were indicated for surgical intervention as a
result of a longer history of pain that had failed nonoper-
ative management. We noted patients with duration of
weakness less than 1 month demonstrated the greatest
return of strength postoperatively with a 61% average
increase in strength in two patients. Three patients with
symptoms from 1 to 3 months demonstrated a 30% average
increase in strength. One patient who demonstrated
weakness for 1 year before surgery had a 32% increase in
external rotation strength.

Discussion

Sporadic case reports describing paralabral cysts were
published in the 1980s. With the advent of MRI, paralabral
cysts are now more easily diagnosed and have been rec-
ognized as a cause of shoulder pain and dysfunction,
although uncommonly. Paralabral cysts in the spinoglenoid
notch are frequently associated with labral tears. Formation
of the cyst in the spinoglenoid notch can result in supra-
scapular nerve impairment, secondary to a mass effect,
with resulting infraspinatus weakness. The treatment of
symptomatic spinoglenoid cysts has varied from observa-
tion, to open excision, to arthroscopic decompression with
or without labral repair [1-3, 5, 7, 12, 13]. Recently authors
have suggested that these patients can be treated with an
isolated SLAP repair because a large percentage of these
cysts resolve postoperatively and patients typically have
high satisfaction rates after repair alone [16, 21]. Because
there is controversy regarding the optimal way to manage
these patients surgically, we questioned whether an isolated
SLAP repair would result in an increase in external rotation
strength in patients with spinoglenoid cysts and SLAP
lesions whose primary symptom is weakness.

We recognize limitations to our study. First is the lack of
a third cohort of patients who had spinoglenoid cysts along
with SLAP lesions and underwent isolated SLAP repairs.
Because this was a retrospective study and the senior
author performs cyst decompressions and SLAP repairs in
all patients with cysts and SLAP lesions who have failed
nonoperative management, we did not have this third
cohort of patients to examine. Although the addition of this
cohort would have been helpful in more directly addressing

postoperatively Table 2. Improvement in external strength ratios

Parameters SLAP SLAP/cyst p Value Cohorts Preoperative ER ratio Postoperative ER ratio p Value
Preoperative ER ratio 75% 45% 0.04 SLAP 75% 85% 0.1
Postoperative ER ratio 85% 85% 0.51 SLAP/cyst 45% 85% 0.002

SLAP = superior labral anterior posterior.

ER = external rotation; SLAP = superior labral anterior posterior.
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the impact of cyst decompression versus SLAP repair on
external rotation strength in patients with cysts and SLAP
lesions, our study suggests a minimal increase in external
rotation strength is obtained with SLAP repair alone versus
the increase that is seen with concomitant cyst decom-
pression. Second, our population was heterogeneous in
terms of surgical procedures performed with five of the 12
patients undergoing a subacromial decompression as well.
This may affect outcomes regarding pain but is unlikely to
affect our primary outcome of objective measurement of
external rotation strength. Third, we have a relatively small
sample size. This is the result of the low incidence of
spinoglenoid cysts and SLAP lesions but also limited as a
result of the structure of our study in which one surgeon
performed all cases. The small sample of patients with
SLAP lesions is the result of the desire to have full strength
testing data at 1 year for all patients. In addition, we had
multiple postoperative examiners and they were not
blinded in regard to whether the patients had cyst decom-
pression and SLAP repair versus SLAP repair alone. The
use of the dynamometer provided an objective measure-
ment of strength, which is less likely to be affected by the
lack of blinding. The method of strength testing itself has
limitations because patient effort and pain can be a con-
founding factor. Furthermore, the patients underwent only
one trial of strength testing. In a prospective study it would
be of benefit to do multiple trials.

Many patients who present with spinoglenoid cysts and
SLAP tears have both a component of pain and weakness.
There is controversy regarding whether these patients can
be surgically treated with an isolated SLAP repair with
good results. Advocates of isolated SLAP repair in patients
with spinoglenoid cysts and SLAP lesions have used out-
come measures primarily based on pain or subjective
improvement in strength [16, 21]. We question whether
return of strength can reliably be achieved with SLAP
repair in isolation. When performing concomitant SLAP
repair and cyst decompression, we demonstrate a marked
increase in external rotation strength that is not seen in
patients with SLAP lesions who undergo only a SLAP
repair, suggesting patients with considerable weakness
would benefit from SLAP repair along with cyst decom-
pression with a very low risk of complications.
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