Arthroscopic Suprascapular Nerve Decompression:
Transarticular and Subacromial Approach
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Abstract: Entrapment of the suprascapular nerve (SSN) is an increasingly recognized entity that
can occur due to traction or compression-related etiology. Traction injuries of the SSN are
unlikely to respond to surgical management and frequently improve with rest and avoidance of
overhead activity. Compression injuries, on the other hand, frequently require surgical decom-
pression for pain relief. SSN entrapment caused by compression at the suprascapular notch by
the transverse scapular ligament gives rise to pain and atrophy of both the supraspinatus and
infraspinatus muscles. However, compression at the spinoglenoid notch is more insidious
because pain fibers may not be involved, causing isolated external rotation weakness. We present
our preferred surgical technique for safe decompression of the SSN at the suprascapular and
spinoglenoid notch using a subacromial and intra-articular approach, respectively. The key to
ensuring efficient and uncomplicated decompression of the SSN relies on an intimate knowledge

of the neurovascular anatomy and related landmarks.

Entrapment of the suprascapular nerve (SSN) is
an increasingly recognized entity and should
remain in the differential of otherwise unexplained
shoulder pain or weakness. Though typically a di-
agnosis of exclusion, accurate diagnosis and treat-
ment of this condition is essential for alleviating
pain and preventing chronic supraspinatus or in-
fraspinatus atrophy.! The SSN, a branch off the
upper trunk of the brachial plexus, contains contri-
butions from C5, C6, and intermittently, C4. From
the plexus, the nerve courses from anteromedial to

From the Division of Sports Medicine, Department of Orthopae-
dic Surgery, Rush University Medical Center, Rush Medical Col-
lege of Rush University, Chicago, Illinois, U.S.A.

The authors report that they have no conflicts of interest in the
authorship and publication of this article.

Received April 30, 2012; accepted July 18, 2012.

Address correspondence to Nikhil N. Verma, M.D., Division of
Sports Medicine, Department of Orthopaedic Surgery, Rush Uni-
versity Medical Center, Rush Medical College of Rush University,
1611 W. Harrison Street, Suite 201, Chicago, IL, 60612, U.S.A.
E-mail: nverma@rushortho.com

© 2012 by the Arthroscopy Association of North America

2212-6287/12289/336.00

http://dx.doi.org/10.1016/j.eats.2012.07.004

posterolateral through the posterior triangle of the
neck. It then passes through the suprascapular
notch, which lies just medial to the base of the
coracoid, 2 cm from the glenoid rim, and 3 cm from
the supraglenoid tubercle? (Fig 1). Sensory fibers
contributing to the glenohumeral joint exit between
the suprascapular notch and the transverse scapular
ligament (TSL). From here, the nerve supplies mo-
tor function to the infraspinatus.

Suprascapular neuropathy can occur due to trac-
tion or compression-related etiology, and it is im-
perative to ascertain the cause before embarking on
a treatment plan.3# Traction injuries of the SSN are
unlikely to respond to surgical management and
frequently improve with rest and avoidance of over-
head activity. Compression injuries, on the other
hand, frequently require surgical decompression for
pain relief.

Compression at the suprascapular notch by the TSL
gives rise to pain and atrophy of both the supraspina-
tus and infraspinatus muscles. However, compression
at the spinoglenoid notch is more insidious because
pain fibers may not be involved, causing isolated
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FiGure 1. Anatomic schema displaying the course of the SSN
from the brachial plexus (left side of image) to its muscular target.
The SSN branches off the upper trunk of the brachial plexus and
courses from anteromedial to posterolateral through the posterior
triangle of the neck. It then passes through the suprascapular notch
at the base of the coracoid under the TSL (labeled in purple).
Sensory fibers travel to the glenohumeral joint while motor fibers
innervate the supraspinatus muscle. The nerve then traverses the
spinoglenoid notch under the variable spinoglenoid ligament (la-
beled in orange). From here, the nerve supplies motor function to
the infraspinatus.

external rotation weakness. This is compounded by
the ability of the teres minor to compensate for this
decreased strength, presenting in vague fatigue-related
weakness. Compression at this site is typically due
to the spinoglenoid ligament or paralabral cysts>-©
(Fig 2).

We present our preferred surgical technique for safe
decompression of the SSN at the suprascapular and
spinoglenoid notch using a subacromial and intra-
articular approach, respectively. Advantages to using
an arthroscopic approach include the ability to directly
visualize the nerve without disruption of musculature,
a decreased theoretic risk of iatrogenic neurovascular
injury, and decreased postoperative morbidity. The
primary limitation of this approach is that it requires
the surgeon to have an excellent grasp of pertinent
anatomy. Thus the key to ensuring efficient and un-
complicated decompression of the SSN relies on an
intimate knowledge of the neurovascular structures
and related landmarks (Table 1).

SURGICAL TECHNIQUE
Patient Setup

Although a lateral decubitus position may be useful
when one is addressing concomitant SLAP pathology,
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FiGure 2. Compression of the SSN at the spinoglenoid notch
may occur because of paralabral cysts such as the cyst pictured in
this T2-weighted magnetic resonance sagittal cut image of the
glenohumeral articulation at the level of the base of the coracoid.
(A) Before arthroscopy, the surgeon should try to be aware of the
cyst’s exact clock-face location relative to the glenoid in the
sagittal plane to know where to search for the cyst (e.g., 12 o’clock
to 2:30 position). (B) The arrow points to a large paralabral cyst,
which is frequently associated with SLAP lesions.
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TABLE 1. Pearls and Common Pitfalls in Arthroscopic
SSN Decompression

Pearls Pitfalls

Rely on your knowledge of
anatomy
TSL always medial to base of
conoid ligament
SSN 2-3 cm medial
Use blunt trocar to protect SSN

Incomplete cyst
decompression

Failure to recognize
ossified TSL

Poor visualization of SSN

Excessive medial capsular
dissection

Operate efficiently

Use SLAP approach to reach cyst

Visualize SSN during TSL

release
Debride cyst wall entirely

it is our preference to place patients in the beach-chair
position for this technique. To achieve adequate he-
mostasis, the operating room and anesthesia staff
should be instructed to maintain pump pressure at 50
mm Hg with a systolic blood pressure of approxi-
mately 100 mm Hg. After sterile preparation and
draping of the shoulder, the acromion, distal clavicle,
and coracoid process are outlined with a marking pen
(Fig 3). The general course of the SSN is also provi-
sionally outlined to give the surgeon an anatomic
perspective.

Diagnostic Arthroscopy

After creation of a posterior portal approximately 3
cm directly inferior to the posterolateral corner of the
acromion, a 30° arthroscope is inserted into the gle-
nohumeral joint and a diagnostic arthroscopy is per-
formed. An anterior portal can be created in the rotator
interval with an outside-in technique by use of an
18-gauge spinal needle. Particular attention should be
directed toward the superior labrum, because a SLAP
tear is generally present in patients with spinoglenoid
notch cysts.

Transarticular Spinoglenoid Notch
Decompression

If the patient has a SLAP tear that will need to be
addressed, it is recommended to decompress the spi-
noglenoid notch cyst from a sublabral approach before
repair (Fig 4). Decompression of the spinoglenoid
notch does not necessarily require direct visualization
of the SSN as in releasing the TSL. Though a source
of controversy, it is our preference to decompress the
cyst associated with a SLAP tear, opposed to repair
alone.

Before arthroscopy, the surgeon should try to be
aware of the cyst’s exact “clock-face” location relative
to the glenoid in the sagittal plane to know where to
search for the cyst (e.g., 1 o’clock to 3 o’clock)
(Fig 2A). This location is best ascertained from
magnetic resonance imaging and is an essential com-
ponent of the preoperative plan. Type I SLAP tears
can be gently debrided and dissection then carried out
between the remaining labrum and capsule for cyst
decompression.

To perform cyst decompression, the arthroscope
should be in the posterior portal while an accessory
anterolateral portal is established 2 cm lateral to the
anterolateral corner of the acromion and anterior to
the anterior aspect of the supraspinatus. A capsu-
lotomy can then be performed starting at the biceps
origin and moving posterior to the area of interest
using an arthroscopic scissors brought in from the
anterior portal. On completion of the capsulotomy, a
switching stick is inserted into the anterolateral portal
and used to probe into the cyst (Fig 4). Typically, an
egress of cloudy fluid is encountered with this step.

FiGure 3. Anatomic schema displaying the surface anatomy and
underlying course of the SSN in a left shoulder. After sterile
preparation and draping of the shoulder, the acromion, distal clav-
icle, and coracoid process are outlined with a marking pen. The
portal sites should also be marked (shown in blue) before insuf-
flation because palpable anatomic landmarks can be lost with
intraoperative edema. The posterior, midlateral, anterolateral, an-
terior, Neviaser, and accessory Neviaser portals are marked.



el90 S. BHATIA ET AL.

FiGure 4. Anatomic schema showing a posterior view of a right
shoulder. The probe entering from the right from an anterolateral
portal is elevating a labral tear to evacuate a paralabral ganglion
cyst (shown in yellow) that is compressing the SSN at the spi-
noglenoid notch (shown in orange). Typically, an egress of cloudy
fluid is encountered with disturbance of the cyst. When one is
performing subacromial SSN release, in rare cases, the TSL may be
ossified (arrow). In these instances, it is described as a type VI TSL
and usually needs to be taken down with a quarter-inch osteotome.

The camera is then switched to the anterior portal to
visualize the capsule through another angle. A shaver
and switching stick can be introduced through the
posterior or accessory anterolateral portal for further
cyst decompression. When one is using the shaver, it
is important to remember that the SSN lies 1.5 cm
medial to the glenoid rim and can be injured if de-
bridement is carried too medially.

Subacromial Spinoglenoid Notch Decompression

In cases where it is ambiguous whether the cyst was
successfully decompressed intra-articularly, a sub-
acromial approach for spinoglenoid notch decompres-
sion may be used. Standard anterior, midlateral, and
posterior portals are established, and a complete bur-
sectomy is performed. The camera is placed in the
midlateral portal so that further medial bursectomy
can be performed and good visualization of the scap-
ular spine can be achieved. The supraspinatus and
infraspinatus muscle bellies lie anterior and posterior

to this landmark, respectively. At the base of the
scapular spine, the SSN is located in the spinoglenoid
notch and should be avoided when one is using a
mechanical shaver. The SSN runs from the deep un-
dersurface of the supraspinatus to the floor of the
notch before innervating the infraspinatus. By use of a
probe, the posterior glenoid can be palpated and the
cyst sometimes localized. The mechanical shaver,
Wissinger rod, and radiofrequency device (ArthroCare,
Austin, TX) can also be advanced from anterior to
posterior for further cyst decompression and debride-
ment of thickened soft tissue within the notch. How-
ever, great care must be taken to avoid SSN injury.

Subacromial Suprascapular Notch Decompression

For decompression of the TSL, the arthroscope is
placed subacromially through the posterior portal and
the shaver introduced laterally to allow debridement
of the subacromial bursa. Video 1 shows a review of
the surgical technique. The bursa should be debrided
until there is clear visualization of the coracoacromial
ligament anteriorly. At this point, the arthroscope
should be inserted through the lateral portal, reorient-
ing oneself to the coracoacromial ligament, and the
shaver and electrocautery can be introduced through
either the posterior or anterior portal. Dissection is
carried out anteromedially in the plane anterior to the
supraspinatus until the coracoid and coracoclavicular
ligaments are encountered and can be further exposed
(Fig 5). The conoid ligament is followed inferiorly to

FiGure 5. Image from a right shoulder arthroscopy with the
camera viewing from the midlateral portal showing the view of the
conoid ligament after dissection medial along the anterior edge of
the supraspinatus. This ligament is an important landmark because
the TSL and SSN lie at the base of the conoid ligament.
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the base of the coracoid, which lies just lateral to the
suprascapular notch. This landmark is crucial for
proper orientation and underscores the need to have
good exposure of adjacent structures and adequate
hemostasis.

Once the conoid has been identified and exposed
carefully, an accessory Neviaser portal can be estab-
lished with a spinal needle 2 cm medial to the standard
Neviaser position. A switching stick is inserted and
used to further dissect and provide retraction of the
SSN. The switching stick can also be used to palpate
the TSL, located at the conoid ligament’s base, and to
bluntly retract the suprascapular vasculature, which
typically runs superior to the TSL. At this juncture, a
spinal needle should then be introduced in the stan-
dard Neviaser portal (working portal) and visualized
to easily reach the TSL. The portal is established, and
further exposure of the TSL is carried out with a blunt
probe. Adipose tissue inferior to the TSL is gently
pushed inferiorly to protect the SSN. The TSL can
then be released under direct visualization with a
straight biter (Arthrex, Naples, FL) introduced through
the Neviaser working portal followed by a shaver to trim
the excess tissue. In rare cases, when an ossified (type
VI) ligament is encountered, a quarter-inch osteotome
can accomplish the same task (Fig 4). After TSL
release, the SSN is gently probed to ensure complete
release (Fig 6).

FiGURE 6. Image from a right shoulder arthroscopy with the
camera viewing from the anterolateral portal showing the view of
the SSN after resection of the TSL. The suprascapular artery and
vein can be seen passing above the resected end of the ligament.

DISCUSSION

As orthopaedic surgeons become more aware of
suprascapular neuropathy and arthroscopic decom-
pressions are performed with increasing frequency,’
clinical understanding of suprascapular neuropathy
has improved. Several recent series have shown ex-
cellent results with arthroscopic decompression, with
100% of patients having improvement in their sensory
disturbance® and 75% of patients showing functional
improvement as measured with the American Shoul-
der and Elbow Surgeons score.® One recent compar-
ative retrospective cohort study has also shown sig-
nificantly greater improvement in external rotation
strength in patients with SLAP tears undergoing con-
comitant repair and decompression of the SSN at the
spinoglenoid notch as compared with those undergo-
ing labral repair alone.!'® With these improvements, it is
important to remember the potential for iatrogenic SSN
injury from either suture anchors placed for labral stabi-
lization'! or screw fixation for Latarjet glenoid augmen-
tation.'> However, several important clinical questions
remain unanswered. For instance, massive rotator cuff
tears medialize the innervated target muscle fibers and
can result in suprascapular neuropathy due to traction
phenomena. Repair may decrease this traction, but the
difficulty remains in indicating patients for release where
the nerve has become adhered. Further research will be
necessary to more fully understand the role of decom-
pression, as well as the long-term outcomes of ar-
throscopic decompression.

Suprascapular neuropathy is relatively uncommon,
comprising only 4.5% of new patients presenting to an
academic referral shoulder practice in 1 series.!> How-
ever, suprascapular neuropathy is an important patho-
logic entity for surgeons evaluating shoulder com-
plaints because the diagnosis can be obscure and is
often missed. Keeping a high index of suspicion is
arguably the most important aspect of treating supras-
capular neuropathy.
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