Technical Note

Ultrasound-Guided Intralesional Methylene Blue ®

Injection for the Arthroscopic Decompression

Check for
updates.

of Spinoglenoid Notch Cyst Causing
Suprascapular Neuropathy
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Abstract: Symptomatic spinoglenoid ganglion cyst is a rare cause of shoulder pain and disability. Surgical treatment,
which may be considered after failed nonoperative treatment, includes open or arthroscopic cyst debridement. Arthro-
scopic treatment is less invasive and has the advantage of addressing intraarticular pathologies; however, exposure of the
cyst may be deemed difficult. Furthermore, the suprascapular nerve is susceptible to iatrogenic injury owing to its close
proximity to the posterior glenoid rim. The purpose of this article is to present our technique for arthroscopic spinoglenoid
cyst decompression after preoperative ultrasound-guided methylene blue injection.

Labral lesions can be accompanied by paralabral
ganglion cysts and may be a source of pain and
dysfunction depending on their size and location.'” The
ganglion cyst is considered to be formed by a 1-way
valve mechanism, in which the synovial fluid flows
unidirectionally through the labral tear and accumulates
outside the glenohumeral joint, or as a result of myxoid
degeneration of the capsule.”* This cyst formation in
proximity to the spinoglenoid notch has the potential to
compress the suprascapular nerve (SSN) and may lead to
infraspinatus atrophy with associated external rotation
weakness and vague pain.” Magnetic resonance imaging
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(MRI) may be useful in demonstrating infraspinatus at-
rophy and in revealing the space-occupying lesion along
the course of the nerve.” Electromyography (EMG) and
nerve conduction velocity (NCV) studies are of para-
mount importance in the diagnosis and localization of a
suspected SSN injury.”®

Operative treatment can be performed by either open
cyst excision or arthroscopic decompression.””” Because
open surgery cannot address intra-articular pathologies,
numerous arthroscopic techniques have been described
to decompress symptomatic spinoglenoid cysts and
concomitantly address labral pathology. Although
arthroscopic treatment is a less invasive alternative,
exposure of the cyst may prove difficult. Furthermore,
excessive dissection may endanger the suprascapular
nerve because of its close proximity to the glenoid
rim.'”"" Therefore, we propose marking the cyst with
methylene blue to assist with visually identifying the
cyst, ensuring it is decompressed at the time of surgery,
and avoiding iatrogenic suprascapular nerve injury.

In this article, we describe our surgical technique for
ultrasound-guided intralesional methylene blue injection
forarthroscopicdecompression of spinoglenoid notch cysts.

Surgical Technique

Preoperative Ultrasound-Guided Methylene Blue
Injection

After the administration of a regional interscalene
block and the induction of general anesthesia, the
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patient is positioned in lateral decubitus position and
the skin is prepared. A linear array transducer (CX50, 5
to 15 mHz; Philips, Bothell, WA) is placed over the
scapular spine, and the infraspinatus fossa is identified.
While imaging the infraspinatus muscle and the bony
fossa underneath, the ultrasound transducer is moved
laterally to locate the spinoglenoid notch cyst. With a
linear probe used to visualize the cyst in the axial plane,
an 18-gauge needle is directed into the cyst in an in-
plane manner. Once the location of the needle tip has
been confirmed to be inserted into the cyst with real-
time imaging, 2 to 3 ml of methylene blue is injected
into the cyst, paying attention to the underlying SSN

(Fig 1).

Diagnostic Arthroscopy

Maintaining the patient in the lateral decubitus posi-
tion, the operative extremity is draped free under sterile
conditions with the arm secured in lateral traction. A
standard posterior viewing portal is established and,
under direct visualization, an anterosuperior portal is
created with a 5.75-mm cannula (Crystal Cannula;
Arthrex, Naples, FL). Diagnostic arthroscopy is then
performed to identify and address any concomitant
pathology. The long head of biceps tendon, superior
labrum, rotator cuff, cartilage surfaces, and surrounding
structures are evaluated thoroughly.'?

Arthroscopic Decompression of the Spinoglenoid
Cyst.

The arthroscope is switched to the anterosuperior
portal to assess the posterior labrum. An 8.25-mm
cannula (Twist-In Cannula; Arthrex) is inserted into
the posterior portal. An accessory posterosuperior por-
tal is established with a 5.75-mm cannula to be used as
a working portal. A liberator is introduced through the
posterior portal, and the torn or frayed labrum is
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Fig 1. View of the right shoulder
with the patient in lateral decu-
bitus position. Note the introduc-
tion of the needle to the
spinoglenoid notch ganglion cyst
under real-time imaging ultra-
sound guidance.

elevated gently to visualize the spinoglenoid cyst lying
beneath (Fig 2). Next, a 5.0-mm shaver (Arthrex) is
introduced from the posterior portal. After careful
debridement of the soft tissue posterior to the scapular
spine, the cyst can be distinguished as a bulging struc-
ture with a bluish reflection (Fig 3). The cyst can then
be decompressed safely using the shaver (Video 1).
Viscous and bluish fluid egress into the joint cavity
confirms decompression of the cyst (Fig 4). To avoid
neurovascular injury, neither the shaver nor any in-
struments are advanced beyond 1 cm medial to the
posterior border of the glenoid. Continuing debride-
ment until the washout of methylene blue confirms the
adequate decompression of the cyst.

The bone under the posterior labrum is then debrided
to create a bleeding bone bed to facilitate healing of the

Fig 2. Right shoulder, view from anterosuperior portal in
lateral decubitus position. A liberator is inserted through the
posterior portal, and the torn or frayed labrum (black arrows)
is elevated gently to visualize the spinoglenoid cyst.



ULTRASOUND-GUIDED INTRALESIONAL METHYLENE BLUE INJECTION

Fig 3. Right shoulder, view from anterosuperior portal in
lateral decubitus. position. After careful debridement of the
soft tissue posterior to the scapular spine, the cyst can be
distinguished as a large, dull, blue-tinged structure (dotted
lines) that bulges into the joint cavity.

labrum while avoiding any additional damage to the
labrum. The senior author (M.D.) prefers repair in cases
with posteroinferior labrum lesions that extend beyond
the posterior band of inferior glenohumeral ligament,
which corresponds to a 9 o’clock (right shoulder) or
3 o’clock (left shoulder) position. Debridement is
reserved for patients who present with posterosuperior
labrum lesions that do not compromise the biceps
anchor.

After the procedure, the incisions are closed. Pearls
and pitfalls of the technique are outlined in Table 1.

Postoperative Rehabilitation

Postoperative rehabilitation depends on concurrent
procedures. For spinoglenoid cyst decompression with
labrum debridement, sling immobilization for 1 week
with immediate full active and passive range of motion
is allowed. Patients with labrum repair are immobilized
in a sling for 4 weeks. Passive and gentle active assistive
range of motion exercises are begun, but no active
internal rotation and forward flexion more than 90° is
allowed. After 4 weeks, gentle stretching exercises are
initiated to gradually improve range of motion. Pain-
free, gentle internal rotation exercises are instituted at
6 weeks. Advanced strengthening including muscular
strength is allowed after 8 weeks. Gradual return to
sport activities is allowed after 12 weeks.

Discussion
Although the exact pathogenesis of ganglion cysts
located at the spinoglenoid notch is not clearly under-
stood, it is believed to be formed either from capsu-
lolabral pathologies that act as a 1-way valve or as a
result of myxoid degeneration of the capsule.” The
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suprascapular nerve is susceptible to external
compression at the spinoglenoid notch, because the
fibro-osseous tunnel formed by the spinoglenoid liga-
ment and the lateral edge of the scapular spine keep the
nerve tightly constrained at the notch.'’ Therefore,
even a small cyst may result in compression of the
nerve, particularly the motor branches innervating the
infraspinatus muscle.'"' Furthermore, Tung et al.'*
reported that signs of muscle denervation on MRI
correlate with the size of cysts. The average diameter of
cysts associated with muscle denervation was 3.1 cm,
which was significantly larger than cysts not associated
with muscle denervation.

MRI is the modality of choice for the diagnosis and
localization of paralabral cysts. It is also useful in
demonstrating denervation changes in the affected
muscle with or without muscle atrophy. However, not
all cysts located in the spinoglenoid notch will result in
suprascapular nerve paralysis. The diagnosis of supra-
scapular neuropathy should be confirmed by electro-
myography (EMG) and nerve conduction velocity
(NCV) studies."” MRI is also helpful for detecting
associated intra-articular lesions such as labral pathol-
ogy. MRI arthrography, particularly T2-weighted im-
ages, may improve the accuracy of detecting labral tears
accompanying with paralabral cysts.'*

Treatment options for paralabral ganglion cysts vary
from conservative management to open excision of the
cyst. Patients with suprascapular neuropathy due to a
ganglion cyst at the spinoglenoid notch reportedly have
demonstrated poor results with nonoperative treat-
ment.'” Piatt et al.'® followed up 11 patents who
underwent needle aspiration of the cyst and reported

Fig 4. Right shoulder, view from anterosuperior portal in
lateral decubitus position. Viscous and bluish fluid egress into
the joint cavity confirms decompression of the cyst. Note that,
to avoid neurovascular injury, neither the shaver nor any
instruments were advanced beyond 1 cm medial to the pos-
terior border of the glenoid.
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Table 1. Pearls and Pitfalls
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Surgical steps Pitfalls

Pearls

Methylene blue injection
cyst

Visualization of the spinoglenoid cyst Iatrogenic injury of the neurovascular structures
and extensive labrum and capsule debridement

Difficulty identifying and injecting the spinoglenoid Use a linear probe and in-plane technique to

accurately visualize the cyst and guide the
needle.

Use a liberator to open the glenolabral interval and
use the shaver while staying on the bone.

that 5 patients (45%) had recurrent cyst formation as
evidenced by symptom recurrence and MRI evaluation.
Open decompression may be performed through a
posterior approach to the shoulder; however, this
technique does mnot permit assessment of the
glenohumeral joint and treatment of concomitant
intraarticular lesions that may contribute to cyst for-
mation."” Arthroscopic decompression of the ganglion
cyst located at the spinoglenoid notch is safe and
effective and may entail less morbidity than an open
procedure. Some authors have suggested that arthro-
scopic management of these cysts resulted in lower
rates of recurrence with improved patient satisfac-
tion.”'”"'” There is continuing debate over whether
only repairing the labrum without decompression will
provide complete cyst resolution. A recent systematic
review showed that, despite the lack of high-quality
evidence, both labrum repair alone or with concomi-
tant decompression showed excellent results.’

Although paralabral cysts are located in the same
anatomic quadrant as labrum tears, it may be difficult
for surgeons to localize the cyst. Given the proximity of
suprascapular nerve medial to the posterior glenoid,
identification of the cyst is of the utmost importance.
Previous cadaveric studies demonstrated that the
suprascapular nerve crosses medial to the posterior
glenoid rim ~1.8 to 2 cm.'®'""'® Therefore, it is rec-
ommended to limit dissection only up to 1 cm medial to
the glenoid during decompression to avoid nerve
injury.'” To prevent iatrogenic injury to the nerve and
excessive resection of both capsule and labrum, we
propose marking the cyst with methylene blue. Blue
dye leakage into the joint cavity enables us to accu-
rately locate the cyst. In cases without dye egress to the
joint, the blue tinged cyst can be easily identified during
the procedure with a minimal debridement. Addition-
ally, continuing the debridement of the cyst complete
clearance of the methylene blue confirms adequate
decompression of the cyst. Advantages and disadvan-
tages of the technique are outlined in Table 2.

Table 2. Advantages and Disadvantages

Advantages Disadvantages

Easier identification of the cyst Longer operation time due to the
preoperative injection
Possible neurovascular injury

during cyst injection

Proof of cyst decompression due
to methylene blue dye washout

In summary, the presented technique for arthroscopic
spinoglenoid cyst decompression following preopera-
tive ultrasound-guided methylene blue injection is a
promising and reproducible method and protects the
critical neurovascular structures.
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