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A B S T R A C T

Background: Arthroscopic suprascapular nerve release has yielded good results previously. However, compre-
hensive literature is still lacking.
Purpose: This study assessed results of suprascapular nerve release in patients with intractable shoulder pain
with confirmed suprascapular neuropathy.
Methods: Retrospectively reviewed patients undergoing suprascapular nerve release. Patients were evaluated
with VAS scores and supraspinatus/infraspinatus strength.
Results: 112 patients were included showing reduction in VAS pain scores from the initial visit to final follow up.
Additionally, improvement in both supra/infraspinatus strength occurred. There were no major complications.
Conclusion: This series demonstrates improvement in pain and strength following suprascapular nerve release
with limited risk.
Level of evidence: IV.

1. Introduction

Once viewed as a diagnosis of exclusion, suprascapular neuropathy
is becoming a progressively accepted cause of chronic shoulder pain.
The diagnosis is generally made clinically with the presence of persis-
tent posterior shoulder pain in addition to weakness of the supraspi-
natus and infraspinatus muscles. Electromyography and nerve con-
duction studies, in the setting of positive exam findings, can be helpful
in confirming the diagnosis. The true incidence and prevalence is un-
known but estimated to be around 4% of all comers to a shoulder re-
ferral practice and 43% in patients suspected of having the diagnosis,
including overhead athletes and patients with massive rotator cuff
tears.6,19,22

Originally, decompression was performed with an open approach
with acceptable results.2 Recently, Lafosse et al. pioneered arthroscopic
suprascapular release, and has shown excellent results in 10 patients
with improved constant scores and normalization of nerve conduction
latency.18 In a similar series, Shah et al. again reported a decrease in
VAS scores and improvement in ASES scores in 27 patients.26 Outside of
these two studies there have been no larger reports analyzing arthro-
scopic decompression of the nerve at the suprascapular notch.

The goal of this study was to present the results of a larger single
surgeon series of arthroscopic suprascapular nerve decompressions at

the suprascapular notch in patients with and without reparable rotator
cuff tears. Our goal was to analyze the outcomes and complications of
this treatment method in a fairly heterogeneous patient population with
shoulder pain thereby laying the ground work for future prospective
studies.

2. Materials and methods

Institutional review board approval was granted in February 2018.
Following this, a retrospective review of prospectively collected data
was performed from the electronic medical record of patients who
underwent arthroscopic suprascapular nerve release between
November 2013 to November 2014 (184 patients). Patients were
identified according to current procedural terminology (CPT) code.
Patients were included if they had a preoperative history and follow-up
notes to document comorbidities as well as visual analog spectrum
(VAS) pain scores. Patients were asked to quantify their VAS pain scores
as 0 (no pain) to 10 (excruciating pain) according to their level of
shoulder pain. Supraspinatus and infraspinatus strength was docu-
mented by the senior author at pre and post-operative visits on the
manual muscle test scale of 0–5 (5: antigravity + maximal resistance,
4: antigravity + moderate resistance, 3: antigravity alone, 2: movement
with gravity eliminated, 1: trace movement, 0: no movement). All
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patients also underwent preoperative electromyography and nerve
conduction studies (EMG/NCS) to document the presence of a su-
prascapular neuropathy as well as a magnetic resonance imaging (MRI)
to document any concomitant pathology. Patients were excluded if they
were< 18 yrs age, lacked a diagnosis of SSN on EMG/NCS, had an
incomplete medical record, or had a concomitant diagnosis of brachial
plexopathy, thoracic outlet syndrome or long thoracic nerve dysfunc-
tion (72 patients).

2.1. Non-operative management

All patients underwent initial non-operative management consisting
of non-steroidal anti-inflammatory medications, physical therapy and
diagnostic/therapeutic suprascapular notch injections in the office
setting. Patients were scheduled for surgery on the basis of a positive
EMG/NCS study and relief of shoulder pain and improved supraspi-
natus/infraspinatus muscle function with a suprascapular nerve block
having failed at least 6 weeks of conservative therapy as defined by
unmanageable pain.

2.2. Surgical management

All patients were positioned in the lateral decubitus position. A
posterior portal was established, and standard diagnostic arthroscopy
performed. The arthroscope was then placed in the subacromial space
and a subacromial decompression (if abnormal acromial morphology
present) in addition to a bursectomy were performed using the radio-
frequency ablator. The AC ligament is identified and followed down to
identify the coracoclavicular ligaments. The coracoclavicular ligaments
were then identified and dissection carried out posterior and medial
towards the base of the coracoid. The suprascapular artery was iden-
tified, and a separate Neviaser portal was established. A smooth
switching stick was inserted and utilized to dissect and retract the su-
praspinatus bluntly. The 30° arthroscope was then switched to a 70°
arthroscope, allowing easy visualization of the suprascapular ligament
with the nerve lying beneath. The ligament was then resected using an
18-gauge spinal needle. The nerve was then carefully mobilized using
the smooth switching stick (see Fig. 1).

2.3. Statistics

Statistical analysis was performed using the Statistical Package for
the Social Sciences (SPSS) software (IBM, Version 24.0, Chicago, USA).
The dependent t-test was used to compare means between scalar vari-
ables within the same group (i.e initial and final VAS scores). The in-
dependent t-test was used to compare means between scalar variables
of different groups (i.e. those with and without rotator cuff repairs).
Binary logistic regression was used to assess for risk factors for the
development of complications.

3. Results

3.1. Demographics

One hundred eighty-four patients were identified as potential can-
didates from which 112 (female = 60) patients were selected based on
the inclusion and exclusion criteria. The average age of this group was
50 years and they had an average duration of symptoms of 19 months
prior to presentation. The average follow-up period for the group was
8.74 months (range 1–52 months) post op. Twenty-seven patients un-
derwent concomitant rotator cuff repair, 5 underwent concomitant
labral repair, and 23 had concomitant biceps tenodesis.

There were 15 cases of failed previous arthroscopic shoulder surgery
performed at outside facilities (13% of all cases), where patients either
failed to improve from the index procedure, or only improved for a
short time with persistence of shoulder pain or weakness of the rotator
cuff. Of these cases, 6 were subacromial decompression with bur-
sectomy, 4 were rotator cuff repair, 4 were SLAP or labral repairs, and 1
was a capsular plication.

3.2. Outcomes

Overall, there was a statistically significant difference in initial VAS
score (m = 6.53, std = 1.93) and the VAS score at final follow up
(m = 2.88, std = 2.40), t(111) = 13.79, p < 0.0001 (see Fig. 2)
Patients with prior failed arthroscopic shoulder surgery also experi-
enced a significant improvement in their VAS score from initial

Fig. 1. A: View from the posterior portal. The CA Ligament is identified following subacromial decompression. B: Dissection carried medially as the coracoclavicular
ligaments are identified from the posterior portal. The shaver is coming in from an anterior-lateral portal created in-line with the supraspinatus muscle. C: A smooth
switching stick is placed just behind the base of the coracoclavicular ligaments and used to retract the supraspinatus in a posterior direction as viewed from a
posterior lateral viewing portal. Neviaser portal for additional retraction is then established using a spinal needle. D: A blunt switching stick from the Nevasier portal
is used for gentle soft tissue retraction and to expose the transverse scapular ligament with the nerve beneath. E: A 70° arthroscope is utilized to maximize visibility of
the suprascapular ligament and nerve relationship. F: A Spinal needle is introduced adjacent to the Neviaser portal and used to sharply dissect the ligament, with care
to protect the nerve. G: Final viewing of the suprascapular nerve following ligament release and debridement.
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(m = 6.14, std = 1.65) to final (m = 2.29, std = 1.97), t(13) = 5.62,
p < 0.0001.

There was no statistically significant difference between final VAS
scores of patients with a concomitant RTCR performed concomitant to
the suprascapular nerve release (m = 3.93, std = 2.70) and those who
underwent isolated SSN release (m = 3.55, std = 2.83). t(110) = -0.6,
p = 0.54.

Overall, there was a statistically significant difference in initial su-
praspinatus strength (m = 3.26, std = 0.58) and supraspinatus
strength at final follow up (m = 4.93, std = 0.22), t(111) = -29.51,
p < 0.0001. Finally, there was also a statistically significant difference
in initial infraspinatus strength (m = 3.33, std = 0.62) and infra-
spinatus strength at final follow up (m = 4.80, std = 0.43), t(111) = -
21.03, p < 0.0001 (see Fig. 3). Patients with prior failed arthroscopic
shoulder surgery also experienced a significant improvement in their
supraspinatus and infraspinatus strength from initial (SS: m = 3.21,
std = 0.57, IS: m = 3.28, std = 0.61) to final (SS: m = 4.89,
std = 0.28, IS: m = 4.89, std = 0.3), SS: t(13) = -10.32, p < 0.0001,
IS: t(13) = -9.61, p < 0.0001.

There was no statistically significant difference in supraspinatus
strength improvement between patients with a concomitant RTCR
(m = 1.5, std = 0.63) and those who underwent isolated SSN release
(m = 1.74, std = 0.58). t(110) = 1.7, p = 0.09. There was no sta-
tistically significant difference in infraspinatus strength improvement
between patients with a concomitant RTCR (m = 1.24, std = 0.8) and
those who underwent isolated SSN release (m = 1.54, std = 0.71). t
(110) = 1.9, p = 0.07.

3.3. Complications

There were zero instances of infection, neurovascular injury, deep
venous thrombosis or fracture (see Fig. 4 for complete outline of
complications) in this series. The most common complication was post-
operative development of a type of sympathetic mediated pain (sym-
pathetic dystrophy) characterized by varying degrees of diffuse
burning, muscle spasm, hyperesthesia and tingling in the shoulder area
in 14 patients (12%). The authors believe this was most likely attrib-
uted to type 2 sympathetic dystrophy. Of the 14 patients who developed
this problem 12 were treated with a series of stellate ganglion blocks
and had reduction in their pain over 3 months. Particular success was
noted in patients who were caught early. 1 patient improved without
the use of a stellate ganglion block and 2 patients were referred to spine
surgery and eventually diagnosed with cervical radiculopathy. Logistic
regression analysis failed to find a significant association with any risk
factor (smoking status, diabetes, work comp status, concomitant rotator
cuff repair, cervical spine disease) and the development of this com-
plication.

The next most common complication was enhancement of spine
mediated radicular pain following surgery which occurred in 11 pa-
tients (10%). These patients noted improvement in their shoulder pain
but had increasing radicular pain and were referred to spine specialists
for evaluation. Two patients required eventual referral to arthroplasty
for concomitant pre-existing glenohumeral arthritis.

There were 5 cases of return to the operating room. One patient who
had significant preexisting glenohumeral arthritis underwent hemi-
arthroplasty 7 months after the index procedure by the arthroplasty
service. One patient had continued pain over her biceps which failed to
resolve and eventually required a biceps tenotomy. Two patients re-
quired revision rotator cuff repair approximately 1 year after the index
procedure, one of whom also required lysis of adhesions for post-op-
erative adhesive capsulitis. The first patient had a partial repair of her
supraspinatus but failed to improve after surgery. Repeat MRI showed
re-tear of the repair. The strength of the rotator cuff had returned 1 year
after the revision surgery but the patient continued to have radicular
pain and was referred to spine surgery. The second patient did not heal
their initial repair and underwent revision surgery 6 months after the
index procedure, eventually regaining full strength.

In this study there were 10 patients with<2 months of follow up
either because they were discharged or lost to follow up. However, 5 of
these patients had complete resolution of their pain (VAS changes 8 →
0, 7 → 0, 6 → 0, 9 → 0 and 7 → 0) at their last visit. There were 4
patients who did not have complete resolution of their pain at last visit
and were lost to follow up: one had VAS improvement from 8 → 2,
another had VAS improvement from 7→ 6 however stated she had 75%
improvement in her shoulder overall. Another had a VAS improvement
only from 6 → 5 but stated to have 95% improvement in her shoulder
overall. The last had VAS improvement from 3 → 2 but reported 80%
improvement in her shoulder overall. One patient had worsening in her
VAS score from 3 → 4 as a result of sympathetic pain despite stellate
ganglion blocks but still reported 50% improvement in her shoulder.
She struggled to improve and was lost to follow up. A graphic summary
of the complications experienced are summarized in Fig. 4.

4. Discussion

Until recently, suprascapular neuropathy was considered a diag-
nosis of exclusion. However, improved understanding has led practi-
tioners focus their diagnostic means to elevate it on the differential. The
suprascapular nerve contributes to the motor control of the supraspi-
natus/infraspinatus muscles. However, this nerve also provides the
predominant sensory innervation to the glenohumeral and AC
joints.7,13,27,28 As a result, compression and irritation of the nerve,
specifically at the suprascapular notch, may play a role in the patient's
pain response to peri-scapular as well as intra-articular pathology.

Fig. 2. Initial and final VAS pain scores displayed with error bars showing one
standard error. t(222) = 12.49, p < 0.0001.

Fig. 3. Initial and final strength (graded 0–5) for supraspinatus and infra-
spinatus displated with error bars showing one standard error. t(222) = -28.27,
p < 0.0001.
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Multiple etiologies for nerve compression have been described in-
cluding hypertrophy of the transverse scapular ligament, mass effect
from a cyst, varicose veins, tumor, traction from overhead athletics, or
retracted rotator cuff tears.1,10,14,20,22

Suprascapular neuropathy typically presents with posterior
shoulder pain and difficulty with overhead activities. On examination
patients may have weakness of the infraspinatus and supraspinatus
muscles with atrophy occurring in extreme cases.5 MRI is useful to
identify anatomic causes of mass effect in the suprascapular or spino-
glenoid notch as well as signal changes in the muscle.21 Recently a
objective spinoglenoid notch distension measurement has been shown
to help identify patients with suprascapular neuropathy.16 Further-
more, EMG/NCS remain the gold standard for diagnosis. Despite this,
the sensitivity and specificity of these studies are unknown.6,8,11 In the
setting of an unclear diagnosis, suprascapular notch injections may be a
helpful adjunct to confirm cases with negative EMG/NCS studies for
which shoulder pain cannot be explained.5,9

The true incidence and prevalence of SSN is unknown, which is
likely due to the lack of a reliable diagnostic test. In this series, 13% of
patients were referred to our practice after having failed to improve
after an initial arthroscopic surgery performed at another facility. These
patients were eventually diagnosed with suprascapular neuropathy on
EMG/NCS and had good outcomes after release. Moreover, SSN is
commonly associated with other pathological processes in the shoulder
such as rotator cuff tear and thus may be masked by other conditions.22

In this series 27 patients had concomitant rotator cuff repair (24%) and
had similar outcomes to those with isolated SSN release.

The initial treatment of suprascapular neuropathy in the absence of
a space occupying lesion consists of activity modification, nonsteroidal
anti-inflammatories and physical therapy. There have been several
small studies documenting success with this approach.4,12 However,
poor outcomes have also been reported with nonoperative manage-
ment.9,24 While the open approach has been shown to be effective,2,3,17

arthroscopic release provides minimally invasive alternative to de-
compress the nerve at the suprascapular notch. We could only identify

three other series of arthroscopic suprascapular nerve decom-
pression.15,18,25The first by Lafosse was a series of 10 patients who
showed normalization of postoperative EMG/NCS exam and significant
improvement in their constant scores after arthroscopic decompression.
All patients graded their outcome as excellent and had resolution of
their shoulder pain.18 Shah et al. published the second study on 27
patients who underwent arthroscopic release and showed improvement
in pain, ASES and SSV scores by 10 weeks post op. Garcia et al. pub-
lished a series of 10 patients with EMG confirmed suprascapular neu-
ropathy and demonstrated improved UCLA shoulder scores.15 Further-
more, Momaya recently published a systematic review including 275
shoulders with a variety of pathology at the spinoglenoid notch and the
suprascapular notch treated with open or arthroscopic techniques. They
reported improvement in VAS scores and Constant-Murley scores as
well as suitable return to sport.23

In this series there were 112 patients who had EMG/NCS confirmed
SSN all who underwent arthroscopic release. There was significant
improvement in VAS pain scores from the first office visit to final follow
up. Moreover, there was significant improvement in strength of the
infraspinatus and supraspinatus muscle testing. There was no sig-
nificant difference in outcome with regards to strength or pain in pa-
tients with isolated suprascapular neuropathy versus those who also
underwent concomitant rotator cuff reconstruction. The complication
rate was low with the primary complication being sympathetic dys-
trophy treated with stellate ganglion blocks.

There are several weaknesses to this study. The first is the lack of
patient evaluation with a shoulder outcome score. As we do not rou-
tinely administer a score to our patients, this information was im-
possible to collect retrospectively. The second weakness was a lack of
longer follow up with some patients. In this study there were 10 pa-
tients who had less than 2 months of follow-up. However, the majority
had complete resolution of their pain or improvement on their initial
VAS scores, were doing excellent at their last visit and were discharged
by the senior author. We hope this study will help lay the ground work
for the evaluation of the arthroscopic suprascapular release by a

Fig. 4. Bar chart depicting rate of complications.
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prospective, randomized control study with long term follow up.
In conclusion, this is the largest series of arthroscopic suprascapular

nerve decompressions to date. We show a significant improvement in
VAS pain scores as well as supraspinatus and infraspinatus function
following arthroscopic release of the suprascapular ligament. The pro-
cedure proved safe with a very low complication rate. Practitioners
should consider the diagnosis of suprascapular neuropathy in appro-
priate patients who fail to improve with conservative management or
previous operative intervention.
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