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Abstract N\
To evaluate the effectiveness and safety of performing nerve blocks on the articular branches of the suprascapular and subscapular |
nerves for the treatment of shoulder pain caused by various pathologies.

Fifty-two patients with shoulder pain were included in this study. Suprascapular and subscapular nerve blocks were performed
with 2.5 mL anesthetic solution (2mL of 0.5% bupivacaine and 0.5mL of 2mg/mL dexamethasone). The subjects were evaluated
before the procedure and 1, 3, and 6 months afterward by means of the numeric rating scale and the shoulder pain and disability
index. A post-injection pain reduction of >50% and <50% was considered a positive and negative response to the blocks,
respectively.

After nerve blocks, the mean numeric rating scale and shoulder pain and disability index scores were significantly reduced from
pre-injection values, and this effect persisted for 6 months after injection. The positive and negative response groups consisted of 31
(60%) and 21 (40%) patients, respectively. The positive response group showed significantly better outcomes on the numeric rating
scale and shoulder pain and disability index compared with the negative response group. No patients reported adverse effects either
during or after the procedure.

Performing nerve blocks on the articular branches of the suprascapular and subscapular nerves resulted in positive outcomes for
shoulder pain patients. Regardless of shoulder pathology, this new injection method can be safely used in shoulder pain patients.

Abbreviations: AP = anteroposterior, GH = glenohumeral, NRS = numeric rating scale, SC = subscapular, SLAP = superior
labral tear from anterior to posterior, SPADI = shoulder pain and disability index, SSN = suprascapular nerve, VAS = visual analog
scale.

Keywords: nerve block, numeric rating scale, shoulder pain, shoulder pain and disability index, subscapular nerve, suprascapular

nerve

1. Introduction

Shoulder pain has a high prevalence (between 6.9% and 26%)
amongst elderly patients.!!! Therefore, the treatment of shoulder
pain is of significant social importance for improving patients’
quality of life. Many treatment modalities are used, of which the
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most common are exercise, steroid injection, and nerve block.
However, as shoulder pain has a variety of potential causes, it can
be difficult to select an effective treatment option.

The suprascapular and axillary nerves are known to innervate
most of the shoulder joint area. Compared with the supra-
scapular nerve (SSN), the axillary nerve can be difficult to block,
because its anatomical location raises challenges in terms of
image guidance.! Moreover, it has long been understood that
the SSN innervates 70% of the shoulder joint."*! Therefore, SSN
block has been adopted for the treatment of shoulder pain.”***! In
spites of an positive effect, the SSN block was not widely
conducted for the shoulder pain. The suprascapular notch, which
is the ideal target of the SSN, is located deep anatomically and
close to the lungs. The targeting of suprascapular notch has a
potential risk of pneumothorax. Besides, the suprascapular artery
accompanies with SSN. These factors lower the clinical
approach. Therefore, there is a need for a safe and effective
procedure reducing the psychological burden of the operator and
potential risk of the procedure.

Moreover, in contrast to previous findings, a recent anatomical
study reported that the articular branch of the SSN innervates
only the posterosuperior portion of the shoulder joint, while the
subscapular (SC) nerve innervates the anterosuperior portion of
the shoulder joint.””! Given that the superior area of the shoulder
joint is a common site of pathologies that cause shoulder pain
such as impingement and rotator cuff tear,'®! it follows that SSN
and SC nerve block together could be a more effective strategy to
control shoulder pain than a single SSN block. Furthermore,
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therefore, in this study, we aimed to evaluate the effectiveness and
safety of using both SSN and SC nerve blocks for shoulder pain
caused by various pathologies.

2. Methods
2.1. Subjects

This study was a prospective clinical trial including shoulder pain
patients who visited the outpatient pain clinic. The Institutional
Review Board approved this study and patients who met the
inclusion and exclusion criteria provided written informed
consent. The following inclusion criteria were used:

1. a complaint of shoulder pain of any etiology,

2. a previous lack of response to medication and subdeltoid or
intra-articular injections,

3. visual analog scale (VAS) score of >3 even after conservative
management, and

4. normal activity hampered by the restricted active range of
motion of the shoulder joint.

Exclusion criteria were as follows:

1. pain due to other diseases, such as malignancy, cervical
radicular pain, stroke, or uncontrolled diabetes,

. any coagulopathies,

. a skin infection over the shoulder area,

. an allergy to local anesthetics,

. uncontrolled hypertension.

“» AW

All diagnoses were confirmed using ultrasonography or
magnetic resonance imaging. SSN and SC nerve blocks were
performed on all included patients. Numeric rating scale (NRS)
and shoulder pain and disability index (SPADI) were evaluated
pre-injection, as well as 1, 3, and 6 months after injection. The
percentage of pain reduction was evaluated at several minutes
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after injection. A post-injection pain reduction of >50% and
<50% was considered a positive and negative response to the
block, respectively. An independent assessor evaluated the
clinical outcomes, SPADI, NRS, and pain reduction. Pain
medication and physiotherapy were permitted.

2.2. Technique for the SSN block

The patient was placed in the oblique supine decubitus position
with a frame support under the shoulder and the hip, and the
head turned approximately 15° to the opposite side. After aseptic
skin preparation, a C-arm fluoroscopic unit (Ziehm Vision FD,
Ziehm Imaging, Germany) was adjusted to obtain the true
anteroposterior (AP) view of the glenohumeral (GH) joint
(Grashey view), which allows the assessment of the GH joint
space (double line) and the lateral border of the articular surface
of the scapular bone."”! After achieving the true AP view, the
C-arm fluoroscopic unit was tilted 15° to 20° cranially. The entry
point of the needle was just medial to the junction of the clavicle
and scapular spine. After standard skin infiltration with 1%
lidocaine HCI (Lidocaine, Daihan Pharmaceuticals, Seoul,
Korea), a 22-gauge 3.5-inch spinal needle (Quincke, Becton
Dickinson, Delhi, India) was advanced perpendicularly. The
needle tip was aimed towards the 1cm medial to lateral superior
edge of the scapular glenoid, and advanced until it contacted
the scapula at the superior surface of the suprascapular
fossa (Fig. 1A). After the needle touched the bone, the C-arm
was rotated to obtain the scapular Y-view to visualize the
suprascapular fossa (Fig. 1B). As previously reported,
the anatomical target point was the midline between the
suprascapular and spinoglenoid notches.!”! Based on the scapular
Y-view, the needle tip was adjusted to reach the optimal target
point (Fig. 1B). After aspiration to avoid the risk of intravascular
injection, approximately 0.5mL of contrast agent (iopamidol,
Isovue-M-300, Bracco Diagnostics, Princeton, NJ) was injected

Figure 1. The needle positions for performing nerve blocks on the articular branches of the suprascapular nerve (SSN) and subscapular (SC) nerve. The position of
the needle tip for blocking the articular branch of the SSN was the midpoint between the suprascapular and spinoglenoid notches (A and B). The contrast media
spread between the suprascapular fossa and the suprascapular muscle, where the articular branch of the SSN passes (C). The position of the needle tip for blocking
the articular branch of the SC nerve was at the superior border of the subscapularis, deep to the coracoid process (D and E). The contrast media spread over the
underlying margin of the rim of the anterior glenoid fossa, where the articular branch of the superior SC nerve is located (F).
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to ensure lack of intravascular flow, after which an anesthetic
solution consisting of 2mL of 0.5% bupivacaine and 0.5 mL of
dexamethasone palmitate (2 mg/mL dexamethasone, Mitsubishi
Tanabe Pharma, Korea) was injected (Fig. 1C).

2.3. Technique for the genicular branch of the SC nerve
block

The patient was placed in the supine position with the shoulder
slightly externally rotated and the head rotated approximately
15° contralaterally. The two frame supports under the shoulder
and the hip were removed to open up the anterior surface. The
C-arm fluoroscopic unit was then readjusted to obtain the true
AP view of the GH joint. As the optimal needle entry position
for this block is just below the coracoid process (Fig. 1D), the C-
arm fluoroscopic unit was tilted 15° to 20° caudally to avoid the
bony obstacle of the coracoid process. A 22-gauge 3.5-inch
spinal needle (Quincke, Becton Dickinson, Delhi, India) was
then advanced medially and superiorly, with the tip aimed
toward the 1cm medial to lateral edge of the scapular glenoid
and the upper second quarter of the glenoid ring. The needle was
advanced until the tip contacted the bone at the anterior surface
of the SC fossa. After the bone was touched, the C-arm was
rotated to obtain the scapular Y-view to visualize the SC fossa
(Fig. 1E). The target point was at the superior border of the
subscapularis and the anterior surface of the SC fossa, deep to
the coracoid process. After aspiration to avoid the risk of
intravascular injection, ~0.5 mL of contrast agent was injected
to ensure lack of intravascular flow (Fig. 1F), after which the
previously described anesthetic solution consisting of 2mL of
0.5% bupivacaine and 0.5 mL of dexamethasone palmitate was
injected.

2.4. Statistics

Paired ¢ tests and Wilcoxon signed-rank tests were used for the
statistical analysis of factors in demographic data. The clinical
course was analyzed using a repeated measures analysis of
variance. Moreover, to analyze the effects on the positive and
negative response groups, a two-way factor repeated measures
analysis of variance was performed. Pearson’s Chi-squared test
was used to evaluate the frequency distribution of shoulder
pathology between groups. Data input and statistical calculations
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were conducted using SPSS version 23.0 (SPSS Inc, Chicago, IL),
and a P-value of <.05 was regarded as statistically significant.

3. Results

A total of 52 patients were included in this study (19 patients had
cuff arthropathy or osteoarthritis; 22 patients had rotator cuff
disorders such as full thickness tears, partial tears, or impinge-
ment disorders; 4 patients had adhesive capsulitis; 6 patients had
calcific deposition tendon disorders; and 1 patient had a superior
labral tear from anterior to posterior [SLAP]) (Table 1). Mean
NRS was 6.19+0.49. Mean duration of symptoms was 10.47 +
13.81 months. The mean total pain score and disability score
were 66.67+0.55 and 66.00 +6.85. After the nerve blocks, mean
NRS and SPADI scores showed a statistically significant
reduction compared with pre-injection values (Table 2, Fig. 2).
All patients showed decreased functional scores and decreased
pain scores post-injection. The reduction in pain and SPADI
scores lasted up to 6 months after injection. When patients were
classified based on their immediate response to injection, the
positive and negative response groups consisted of 31 (60%)
and 21 (40%) patients, respectively (Table 1). The diagnostic
frequency of shoulder pathology was statistically no different
between these groups. The positive response group showed better
outcomes on NRS and SPADI compared with the negative
response group (Table 2).

All patients were followed up for 6 months after injection. No
patients underwent a shoulder operation in the follow-up period,
and none reported adverse effects during and after the procedure.

4. Discussion

Blocking the articular branches of the suprascapular and SC
nerves resulted in statistically and clinically significant shoulder
pain reduction which was maintained for 6 months. The positive
group had better outcomes than the negative group. Moreover,
there were no significant adverse effects of the nerve blocks.
Therefore, performing nerve blocks on the articular branches of
the SSN and SC nerves is a safe option for the treatment of
shoulder pain.

The SSN supplies the suprascapular and infrascapular muscles.
Moreover, since the SSN has been recognized to innervate ~70%
of the shoulder joint, SSN block is widely employed for shoulder

Demographic data.

Total subjects (N=52) Negative response (N=21) Positive response (N=31) P

Age 66.35+11.47 63.43+13.05 68.32+10.00 133
Sex (male: female) 12:40 5:16 7:24 919
Duration (month) 10.47 +13.81 10.22+13.14 10.63+14.46 .97
Mean NRS 6.19+0.49 6.14+0.57 6.23+0.43 .629
Mean pain SPADI 66.67 +0.55 66.33+4.90 66.9+3.24 .643
Mean disability SPADI 66.00+6.85 68.10+8.63 64.58 +5.00 .069
Diagnosis

Cuff arthropathy 19 (66.5%) 6 (28.6%) 13 (41.9%) .379

Rotator cuff disorders 22 (42.3%) 9 (42.9%) 13 (41.9%)

Adhesive capsulitis 4.(7.7%) 1 (4.8%) 3 (9.7%)

Calcify tendinopathy 6 (11.5%) 4 (19.0%) 2 (6.5%)

SLAP 1(1.9%) 1 (4.8%) 0 (0%)

NRS =numeric rating scale, SPADI=shoulder pain and disability index.
& Comparison between negative and positive response groups
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Effects of blocking the articular branches of the suprascapular and subscapular nerves for chronic shoulder pain, as determined by two-

factor repeated analysis of variance.

Variable Time, mean +SD F(P
Group Pre-injection” 1 month? 3 month® 6 month? Time Group Time Group
NRS Total subjects (N=52) 6.19+0.07 3.33+£0.27 3.15+0.29 3.06+0.30 82.87 (0.000)* - -
1>2345"
Negative response (N=21)  6.14+057  4.67+174  457+1.91  457+204  90.20 (0.000) 26.06 (.000)" 17.95 (.000)
1>2345"
Positive response (N=31) 6.23+0.43 2.42+1.57 219+1.62 2.03+1.64
SPADI  Pain score Total subjects (N=52) 66.67+0.55 46.19+2.03 45.04+217 43.92+219  89.73 (0.000) - -
1>2345"
Negative response (N=21)  66.33+4.90 55.86+13.30 55.90+14.69 54.86+14.68 102.28 (0.000) 23.72 (.000) 21.45 (.000)"
1>2345"
Positive response (N=31) 66.90+3.24 39.65+11.73 37.68+11.50 36.52+11.90 }
Disability score  Total subjects (N=>52) 66.00+£0.95 4735+226 46.60+2.39 45.44+2.44 89.52 (0.000) - -
1>2345"
Negative response (N=21)  68.10+8.63  58.29+14.05 58.05+15.77 56.90+15.85 97.87 (0.000)" 21.12 (.000)" 17.76 (.000)"
1>23,4,5"
Positive response (N=31)  64.58+5.00 39.94+13.38 38.84+13.60 37.68+14.29

NRS =Numeric rating scale, SPADI=shoulder pain and disability index.
Statistically significant with P<.05.
Multiple comparison result by contrast.

pain treatment and for regional anesthesia in surgery.[*'! At the
suprascapular notch, the SSN sends a branch to the acromio-
clavicular joint and glenohumeral joint. Therefore, the supra-
scapular notch has widely been adopted as the ideal location for
performing SSN blocks to treat shoulder pain. However, a recent
anatomical study reported that the articular branch of the SSN

innervated only the posterosuperior part of the shoulder
joint.!”'?] The anterosuperior quadrant of the shoulder joint
was mostly innervated by the articular branch of the superior SC
nerve, and occasionally by the lateral pectoral nerve. Therefore,
the SSN is only responsible for innervating one quarter of the
shoulder joint.

NRS-Total SPADI(pain )-Total SPADI(Disability)-Total
;& 80 70
6 70, 60
60
5 50 = ¥ w
50 % * .
4 P 40
.
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3 30
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Figure 2. Numeric rating scale (NRS) and shoulder pain and disability index (SPADI) results for shoulder pain patients. NRS and SPADI scores were statistically
significantly reduced after nerve blocks of the articular branches of the suprascapular and subscapular nerves (A, B, and C). The positive response group showed
better outcomes than the negative response group (D, E, and F).
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The posterosuperior quadrant is a major site of pathologies
that can cause shoulder pain, most notably rotator cuff pathology
and labral injury."">'*I The anterosuperior quadrant is also the
site of common sources of shoulder pain including rotator
interval pathology and SC tendon pathology.!"*~'”! Therefore, it
can be inferred that blocking the articular branches of the SSN
and the SC nerve together could be a reasonable strategy to treat
common causes of shoulder pain.

For local anesthetics to be effective, they must diffuse across
epineurium, perineurium, and transmembrane barriers, and then
penetrate into the cytoplasm. As the SSN at the suprascapular
notch has both motor and sensory portions, there are greater
barriers to overcome here than at the distal part where our novel
target point is situated."® The volume of local anesthetic
typically used for SSN block at the suprascapular notch is 10
mL.1"?2% At the new target point, the nerve innervating the
supraspinatus muscle is already branched. Moreover, the
articular branch to the GH joint originates around this new
target point. Our procedure used only 2.5 mL of local anesthetic
for each articular branch. Branching of the supraspinatus
innervating nerve reduces its circumferential area, which
increases the penetration of the anesthetic agent and decreases
the amount of local anesthetic required for the block. Therefore,
the new target point can be an effective site for SSN block even
when using a much smaller amount of local anesthetic than for
conventional SSN block at the suprascapular notch.

Performing the SSN block within the suprascapular notch is
associated with a small risk of pneumothorax with an incidence
of <1%.*" Bone touch technique is one of the ways to increase
safety and accuracy in fluoroscopic-guided procedures. The
target point of the new technique is over the supraspinatus fossa
of the scapula. The supraspinatus fossa is like a barrier against the
lungs that improves the safety and increases the accessibility of
the procedure. This new target point for the SSN block can
effectively block the distal articular branch of the SSN and
increase the convenience of the injection procedure owing to the
suprascapular fossa.

SSN nerve block with local anesthetic and/or steroid has been
shown to be effective in treating shoulder pain.!'®*%?2! This
treatment has been efficacious in various shoulder pathologies
including supraspinatus tendinopathy, frozen shoulder, and
nonspecific shoulder pain.”?>**! In our research, blocking the
articular branches of the SSN and SC nerve also resulted in
effective functional improvement and pain reduction in shoulder
pain caused by various pathologies. There was no statistically
significant difference between the negative and positive groups in
the distribution of shoulder pathology. The effect of the block
appeared to depend not on the shoulder pathology but on the
immediate injection response. We therefore speculated that
the effect on pain reduction was due not only to the effect of the
steroid, but also to the effective articular branch block.

Forty percentage of patients showed a negative response to the
nerve blocks. Therefore, performing nerve blocks on the articular
branches of the SSN and SC nerve cannot block all of the pain
generated within the shoulder joint. The inferior GH ligament has
been strongly associated with frozen shoulder,**! and the axillary
nerve is responsible for innervating the inferior part of the GH
joint. Bone marrow edema within the glenoid and humeral head
can also be a source of shoulder pain.*®*"!t is not known whether
genicular nerve block is effective in reducing the pain caused by
bone marrow edema. Moreover, innervation to the anterosuperior
part of the GH joint shows a minor anatomical variation: some
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patients have no articular branch from the superior SC nerve, and
instead receive innervation from a direct branch from the posterior
cord or the lateral pectoral nerve.””"'?! The above factors provide
reasons for the negative responses to our nerve blocks of the
articular branches of the SSN and SC nerve.

Intra-articular steroid injection has been utilized to treat frozen
shoulder and GH arthritis, because the pathology of these
conditions is known to be localized within the intra-articular
space and surrounding structures. However, SSN block with only
local anesthetic has shown a comparable effect to intra-articular
steroid injection for chronic shoulder pain.’' Moreover, SSN block
with steroid and local anesthetic has resulted in a faster and more
complete resolution of shoulder pain.*®! Consistent with these
previous findings, our study also found that nerve blocks using
both local anesthetic and steroid were effective in treating shoulder
pain regardless of the shoulder pathology. Therefore, nerve blocks
of the articular branches of the suprascapular and SC nerves can be
effective in treating various shoulder pathologies. However,
considering that intra-articular steroid injection is a commonly
used treatment approach for patients with frozen shoulder, further
studies are required to elucidate the effectiveness of this new nerve
block method in treating frozen shoulder.

A limitation of our research is that there was no control or
placebo group in this study. However, our study was the first to
explore the treatment of shoulder pain by targeting the articular
branches of the suprascapular and SC nerves. Moreover, we
performed subgroup analysis according to the response to the
nerve blocks, providing additional information for analyzing the
effect of our procedure.

5. Conclusions

In conclusion, performing nerve blocks on the articular branches
of the SSN and SC nerve was effective in reducing shoulder pain.
Patients who had an immediate positive response to the blocks
experienced a better therapeutic effect than patients who did not.
Regardless of shoulder pathology, this new injection method can
be safely used in shoulder pain patients. Further studies are
needed to compare this technique to other conventional
procedures in shoulder pain.
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