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Background: Several therapeutic methods have been proposed for frozen shoulder syndrome. These include suprascapular nerve block, a
simple and cost-effective technique that eliminates the need for nonsteroidal anti-inflammatory drug therapy.

Methods: This was a clinical trial that included patients with unilateral shoulder joint stiffness. Patients were divided into three groups:
those treated with isolated physiotherapy for 12 weeks (PT group), those treated with a single dose intra-articular injection of corticosteroid
together with physiotherapy (IACI group), and those treated with a suprascapular nerve block performed with a single indirect injection of
8-mL lidocaine HCL 1% and 2 mL (80 mg) methylprednisolone acetate together with physiotherapy (SSNB group). The variables assessed
were age, sex, side of involvement, dominant limb, presence of diabetes, physical examination findings including erythema, swelling, and
muscle wasting; palpation and movement findings; shoulder pain and disability index (SPADI) score; and the visual analog scale (VAS)
score pre-intervention and at 2-, 4-, 6-, and 12-week post-intervention.

Results: Ninety-seven patients were included in this survey (34 cases in the PT group, 32 cases in the IACI group, and 31 cases in the SSNB
group). Mean age was 48.55£11.06 years. Fifty-seven cases were female (58.8%) and 40 were male (41.2%). Sixty-eight patients had a histo-
ry of diabetes (70.1%). VAS and SPADI scores and range of mototion degrees dramatically improved in all cases (p<0.001). Results were
best in the SSNB group (p<0.001), and the IACI group showed better results than the PT group (p<0.001).

Conclusions: Suprascapular nerve block is an effective therapy with long-term pain relief and increased mobility of the shoulder joint in
patients with adhesive capsulitis.

Keywords: Shoulder adhesive capsulitis; Frozen shoulder; Nerve block; Surgery; Shoulder

INTRODUCTION manifests as limitation of shoulder mobility and debilitating pain
[1]. The condition was first diagnosed by Neviaser in 1945 [2],

Adhesive shoulder capsulitis (frozen shoulder) is a disorder that ~ but the symptoms of this syndrome were identified in literature
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long before that. Adhesive shoulder capsulitis is present in 2% to
5% of the general population and in 20% of diabetes mellitus pa-
tients [1,3]. This disorder has several causes; idiopathic causes,
diabetes mellitus, trauma, and history of shoulder joint manipu-
lation after surgery are highly prevalent causes [4]. The stages of
disease development are: the painful stage, the freezing stage, the
frozen stage, and the thawing stage. Despite the self-limiting na-
ture of this condition, some patients may benefit from treatment
to shorten the recovery period, relieve symptoms and reduce
mobility limitations [5]. Various therapeutic methods have been
introduced for frozen shoulder syndrome: non-surgical options
including physiotherapy, oral anti-inflammatory drugs, intra-ar-
ticular corticosteroid injections (IACI), hydrodilatation, and local
nerve blocking. The proposed surgical treatments include ma-
nipulation under anesthesia and release of contractions by an
open method or arthroscopy [4-6].

Physiotherapy is the cornerstone of frozen shoulder treatment;
and researchers have determined this to be an effective therapeu-
tic method, particularly when combined with IACI [7]. IACI
have long been used for treating these patients to relieve intra-ar-
ticular inflammation and for their antinociceptive effect [8]. The
suprascapular nerve block (SSNB) is a new method for reducing
shoulder pain, and its advantages and disadvantages have been
assessed by various researchers [9-15]. The suprascapular nerve,
including superior and posterior roots to the shoulder and acro-
mioclavicular joints, provides 70% of shoulder joint sensory fi-
bers. This nerve is also involved in transmission of motion
branches to the supraspinatus and infraspinatus muscles [10].

Advantages of SSNB include its simplicity and cost-effective-
ness [11,12]. This method has no complications associated with
taking nonsteroidal anti-inflammatory drugs (NSAIDs) [13], but
some studies have not yielded satisfactory SSNB results [14,15].
Given the relatively high prevalence of frozen shoulder syn-
drome, we decided to study the efficacy of physiotherapy in com-
bination with SSNB or IACI and to compare results of these ap-
proaches. The intent of the present study was to assist orthopedic
specialists in the treatment and control of symptoms of these pa-
tients to achieve improved quality of life by eliminating or reduc-

ing pain and improving range of shoulder motion.

METHODS

This study was approved by a research ethics committee (ethical
code: IR. GUMS.REC.1397.046) and received approval from the
Iranian clinical trial (IRCT) system (IRCT code: IRCT20110809
007274N16). Informed consent was provided by all patients after

the benefits and disadvantages of each treatment were explained,
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and the consent for publication from the patient in the figure was

obtained.

Study Design

The present study was a non-blinded clinical trial in which the
involved patients were referred to an orthopedic surgeon (first
author) because of one-sided shoulder dryness and a frozen
shoulder diagnosis. The inclusion criteria were persistence of
symptoms including pain at rest and limitation of shoulder mo-
tion for at least three months (stages 1 and 2 of Kisner and Col-
by’s classification system [6]) and restriction in forward flexion
to less than 100° and reduction of external and internal rotation
to less than 50% of the normal limit [16,17]. The exclusion crite-
ria were (1) radiologic or magnetic resonance imaging diagnosis
of shoulder pathologies such as degenerative joint disease and
rotator cuff tear; (2) allergies to celexib or other NSAIDs; corti-
costeroids or lidocaine; (3) history of shoulder joint surgery or
trauma; and (4) history of peri-articular, intra-articular or sub-
acromial injection of the shoulder joint.

All patients received Celecoxib 200 mg BID (twice a day). The
research group consisted of the physiotherapy (PT) group, the
IACI group and the SSNB group. The PT group patients under-
went 20 sessions of physiotherapy. The IACI group patients ini-
tially received a single intra-articular injection that contained 8cc
of lidocaine HCL 1% and 2 mL (80 mg) of methylprednisolone
acetate. The needle was inserted into the joint under ultrasound
guidance 2 to 3 cm inferior and one centimeter medial to the
posterolateral angle of acromion (Fig. 1). The patients then un-

derwent 20 sessions of physiotherapy.

Coracoid process

Coracohumeral ligament

Acromioclavicular joint

Fig. 1. Intra-articular corticosteroid injection.
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The SSNB group patients first received an injection of 8-mL li-
docaine HCL 1% and 2 mL (80 mg) of methylprednisolone ace-
tate indirectly in the suprascapular nerve site under ultrasono-
graphic guidance. While patients were in a prone position, a line
was drawn along the scapular spine. Another perpendicular line
was drawn passing from the inferior scapular angle. The injec-
tion site was determined to be 2 cm above and outside of the in-
tersection of the two lines. The linear probe was placed trans-
versely on the acromion and moved inward. The acoustic change
was observed as the location of the v- or u-shaped notch after the
end of ombre acoustique and bone acoustique of the acromion.
Using enclosed hyperacoustic lines corresponding to the scapular
transversal ligaments above and the scapular bone ecosystem be-
low, we observed vessel pulses inside. Vessel site was verified by a
color Doppler. The probe was maneuvered on the heel to facili-
tate visualization of the inside of the notch. We inserted the nee-
dle from the inside of the probe because the acromion prevented
insertion from the outside. We aspirated the syringe before the
injection to ensure that the injection was not intravascular. After
this process, patients underwent 20 sessions of physiotherapy
(Fig. 2).

Physiotherapy Protocol

The physiotherapy protocol was identical for patients in all three
groups, and all patients underwent 20 sessions. This protocol in-
cluded: (1) treatment with infrared (IR) lights for twenty minutes
in which an IR lamp was placed in a position where the patient
felt warmth, approximately 50 cm from the shoulder; (2) treat-
ment with a brief transcutaneous electrical neural stimulation
(TENS) for 20 minutes in which four TENS electrodes were used
on both sides of the shoulder with an applied frequency that var-

ied from 3 to 120 Hz according to the patient’s tolerance limit;

and (3) five types of shoulder muscle strengthening exercises

twice daily from sessions 3 to 10.

Data Collection

Demographic characteristics of the patients were recorded and
consisted of age, sex, involved side, dominant limb, and presence
of diabetes mellitus (patient was under drug treatment or had
hemoglobin A1C rate of equal to or greater than 6.5%). The go-
niometric range of motion (ROM) was measured in the three
groups in four states, abduction, flexion, internal rotation and
external rotation, pre-intervention and at 2-, 4-, 6-, and 12-week
post-intervention. The shoulder pain and disability index (SPA-
DI) score has two sections for pain and disability. Each section
receives a score of 0 to 100, and the mean of the two scores is the
total score [18]. The visual analog scale (VAS) from 0 to 10 was
utilized to evaluate the patients’ pain. These tools were measured
pre-treatment and at two, four, six, and 12 weeks post-treatment.
Demographic characteristics and other research variables were
statistically analyzed using IBM SPSS ver. 21.

Statistical Analysis

The sample size was 34 cases for comparing pain score at four
follow-ups over 12 weeks in three groups based on the results of
a study by Abdelshafi et al. [9]. The SPADI score with 95% confi-
dence and 90% test power was used in a two-domain test for
comparison of clinical differences with at least 10 pain scores be-
tween two treatment methods (34 patients per group). All data
was statistically analyzed using a general linear model and re-
peated measure test. The significance level was p<0.05 in all
tests. IBM SPSS ver. 21 (IBM Corp., Armonk, NY, USA) software

was used to analyze the data.

Fig. 2. Suprascapular nerve block method. (A) Injection site. (B) Identify the suprascapular nerve with an ultrasound probe. (C) Perform the
injection under an ultrasound guide. SpsM: supraspinatus muscle, SpsA: suprascapular artery, SpsN: suprascapular nerve.
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RESULTS

Initially, 104 patients were considered, and 102 met the inclusion
criteria. These 102 patients were divided into 3 groups based on
the random block method using 29 blocks of 6 sequences. Five
patients (two IACI group cases and three SSNB group cases)
were excluded from the study due to non-participation in fol-

| 104 Assessed for eligibility |

» 2 Excluded

A4

| 102 Included |
/ ‘ \
| 34 PT group | | 34 LACI group | | 34 SSNB group |

h 4 A A

Lost to follow-up

Lost to follow-up Lost to follow-up

. 6 wk: 2
0 6 wk: 2 12 wke 1
A4 A 4 A4
34 Analyzed | | 32 Analyzed | | 31 Analyzed

Fig. 3. Flowchart. PT: physiotherapy, IACI: intra-articular corticoste-
roid injections, SSNB: suprascapular nerve block.

Table 1. Demographic features of patients

low-up. Therefore, data from 97 patients were analyzed: 34 pa-
tients in the PT group, 32 patients in the IACI group and 31 pa-
tients in the SSNB group (Fig. 3).

The mean age of patients was 48.55+11.06 years. The young-
est patient was 35 years old and the oldest was 71. The highest
number of patients (35.1%) was in the age group of 35 to 45
years. Fifty-seven patients were women (58.8%), and 40 were
male (41.2%). 75.3% of patients (n=73) were right-handed and
68% of cases (n=66) had a right limb affected. Sixty-eight pa-
tients (70.1%) had a history of diabetes mellitus. Demographic
characteristics did not significantly differ among the three study
groups, and samples were uniformly distributed in the three
groups (Table 1). Table 2 shows the signs and symptoms before
interventions. These findings indicate no significant differences
among the three groups before intervention. Table 3 and Fig. 4
show the ROM results in patients before and after the interven-
tion according to measurement time.

The mean abduction before intervention in the PT, IACI and
SSNB groups were 75.4°+2.2°, 76.3°+2.4°, and 74.5°+2.4°, re-
spectively. These were in the same clinical range. After the inter-
vention, the abduction ROM dramatically increased in the SSNB
group and reached 110.6°+4.9° after 12 weeks. The PT group
reached 87.3°+ 3°, and the IACI group reached 96.9°+5.6°. The
results depicted in Table 3 and Fig. 4D show that the increases in

Variable PT group IACI group SSNB group p-value
Age group (yr) 0.984
<35 0 0
35-45 12 (35.3) 12 (37.5) 10 (32.3)
46-55 10 (29.4) 8(25) 11(35.5)
56-65 7(20.6) 8(25) 6 (19.4)
>65 5(14.7) 4(12.5) 4(12.9)
Mean age (yr) 4920+11.77 47.75+10.95 48.57 +10.66 0.859
Sex 0.921
Male 14 (41.2) 14 (43.8) 12 (38.7)
Female 20(58.8) 18 (56.3) 19 (61.3)
Dominant limb 0.860
Right 26 (76.5) 23(71.9) 24 (77.4)
Left 8(23.5) 9(28.1) 7(22.6)
Involved side 0.900
Right 23(67.6) 21(65.6) 22 (71)
Left 11(32.4) 11(34.4) 9(29)
Diabetes mellitus 0.979
Yes 24 (70.6) 22 (68.8 22 (71)
No 10 (29.4) 10 (31 9(29)

Values are presented as number (%) or meanz+tstandard deviation.

PT: physiotherapy, IACI: intra-articular corticosteroid injections, SSNB: suprascapular nerve block.
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Table 2. Physical examinations before intervention

Variable PT group IACI group SSNB group p-value
Erythema 2(5.9) 0 1(3.2) 0.649
Swelling 3(8.8) 0 3(9.7) 0.211
Muscle degeneration 10 (29.4) 6(18.8) 5(16.1) 0.413
Tenderness 23 (67.6) 24 (75) 20 (64.5) 0.650
Crepitus 11(32.4) 7(21.9) 8(25.8) 0.626
Painful motion 25 (73.5) 24 (75) 20 (64.5) 0.642

Values are presented as number (%).

PT: physiotherapy, IACI: intra-articular corticosteroid injections, SSNB: suprascapular nerve block.

Table 3. Range of motion in the three study groups before intervention and at times of follow-up

Variable PT group IACI group SSNB group p-value
Abduction (°)

Before 754+2.2 76.3+2.4 74.5%+2.4 0.009

After 2 wk 80.1+3.7 88.5+3.2 101.2+6.5 0.001

After 4 wk 81.8+3.5 93.4+4.5 105.3+6.1 0.001

After 6 wk 85.7£2.9 95.4+5.7 107.6+5.5 0.001

After 12 wk 87.3£3.0 96.9+5.6 110.6+4.9 0.001

p-value Pime < 0.001, Pyrop < 0.001, Py imex group < 0-001 Power =0.999, partial ETA score=0.641
Flexion (°)

Before 80.5+3.8 779+3.8 78.5+4.5 0.026

After 2 wk 83.9+4.5 95.3+4.4 101.4+5.6 0.001

After 4 wk 874+3.3 99.7£5.9 109.3+5.7 0.001

After 6 wk 90.7+4.2 101.1+6.3 110.2+4.9 0.001

After 12 wk 92.4+4.7 102.6+6.5 111.5+43 0.001

p-value Pime < 0.001, Pyroy < 0.001, Py e x group < 0-001 Power = 0.999, partial ETA score =0.543
External rotation (°)

Before 44.6+3.1 45.2+4.0 46.9+4.2 0.047

After 2 wk 49.8+3.6 53.5+3.6 62.7£3.5 0.001

After 4 wk 51.0+£3.2 56.5+3.5 67.9+4.7 0.001

After 6 wk 532+4.1 61.1+3.7 72.1+4.6 0.001

After 12 wk 55.1+£3.9 61.8+3.4 73.6+4.5 0.001

p-value Piime < 0:001, Py < 0.00L, Py e x group < 0-001 Power = 0.999, partial ETA score = 0.540
Internal rotation (°)

Before 32.0+4.6 342+46 329149 0.146

After 2 wk 36.2+4.2 38.3+4.6 41.7£5.0 0.001

After 4 wk 374+4.6 40.8+£4.5 49.5£49 0.001

After 6 wk 384+49 47.3+£5.0 50.7+4.4 0.001

After 12 wk 39.8+4.7 48.3+45 534+4.7 0.001

p-value Pime < 0.001, Pyriy < 0.00L, Py ime group < 0-001 Power =0.999, partial ETA score=0.113

Values are presented as meanztstandard deviation.

PT: physiotherapy, IACI: intra-articular corticosteroid injections, SSNB: suprascapular nerve block, int: interaction, ETA: estimated time of arrival.

ROM were statistically significant over time in all three groups
(p<0.001 in all cases). However, the increase seen in the SSNB
group was significantly greater than the other two groups
(p<0.001). Furthermore, the slope of increasing abduction ROM
in the SSNB group was steeper than the other two groups pre-in-

tervention and 4 weeks after intervention (time and group inter-

https://doi.org/10.5397/cise.2021.00661

action) (p<0.001) (power=0.999, partial estimated time of arrival
[ETA] score=0.641). The mean flexion before intervention was
80.5°+3.8° 77.9°+3.8° and 78.5°+4.5° in the PT, IACI and
SSNB groups, respectively. These were in the same clinical range.
After the intervention, the flexion ROM increased dramatically
in the SSNB group, eventually reaching 111.5°+4.3° after 12

133



Mohsen Mardani-Kivi, et al. SSNB in frozen shoulder

Group
—PT
80 — IACI
SSNB
= 70
<
=
©
°
= 60+
3]
3
<
]
= 504
40
T T T T T
Before 2 wk 4 wk 6 wk 12 wk
Group
—PT
— IACI
SSNB
110
100 A
<
=
b}
=
<
(1)
= 90
80
(o]
T T T T T
Before 2 wk 4 wk 6 wk 12 wk

Group

— PT

— IACI
SSNB

55

50+

45

40

Mean internal rotation (°)

N

354

30

Before 2 wk 4 wk 6 wk 12 wk

(B

Group

— PT

— IACI
SSNB

120

110

100

90

Mean abduction (°)

)

80

70

T
Before

T T T T
2 wk 4 wk 6 wk 12 wk Q

Fig. 4. Distribution of different degrees of range of motion (ROM) in patients in the three study groups divided by measurement times. (A)
External rotation. (B) Internal rotation. (C) Flexion. (D) Abduction. PT: physiotherapy, IACIL: intra-articular corticosteroid injections, SSNB:

suprascapular nerve block.

weeks. The IACI group reached 102.6°+6.5°, and the PT group
reached 92.4°+4.7°. As shown in Table 3 and Fig. 4C, while these
increases were all statistically significant (p<0.001 in all cases),
the SSNB group increase was greatest (p<0.001). Furthermore,
the slope of increasing flexion ROM in the SSNB group was
steeper than the other two groups before and 4 weeks after inter-
vention (time and group interaction, p<0.001) (power=0.999,
partial ETA score=0.543).

The mean external rotation was 44.6°+3.1°, 45.2°+4.0°, and
46.9°+4.2° before the intervention in the PT, IACI and SSNB
groups, respectively; these were in the same clinical range. After
the intervention, the ROM of external rotation dramatically in-
creased in the SSNB group and reached 73.6° +4.5° after 12 weeks.
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This value was 61.8°+3.4° in the IACI group and 55.1°+3.9° in
the PT group. According to the results shown in Table 3 and Fig.
4A, all three groups experienced increases (p <0.001 in all cases),
but the SSNB group increase was greatest (p<0.001). Further-
more, the slope of increasing the ROM of external rotation in the
SSNB group was steeper than the other two groups before and 4
weeks after the intervention (time and group interaction, p <0.001)
(power =0.999, partial ETA score=0.540).

The mean internal rotation was 32.0°+4.6°, 34.2°+4.6°, and
32.9°+4.9° in the PT, IACI and SSNB groups, respectively, before
the intervention; these were not significantly different (p=0.164).
After the intervention, the ROM of internal rotation dramatically
increased in the SSNB group and reached 53.4°+4.7° after

https://doi.org/10.5397/cise.2021.00661
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12 weeks. This value was 48.3°+4.4° in the IACI group and
39.8°+4.7° in the PT group. As shown in Table 3 and Fig. 4B, all
of these values were statistically significant (p <0.001), but the
SSNB group increase was greatest (p <0.001). Furthermore, the
slope of ROM of internal rotation in the SSNB group was steeper
than the other two groups before and 4 weeks after the interven-
tion (time and group interaction) (p <0.001) (power =0.999, par-
tial ETA score=0.113).

For comparing SPADI scores, the data in Table 4 and Fig. 5
show that mean scores were approximately equal in the three
groups before the intervention (p=0.689). Over time, the mean
scores of all three groups significantly decreased (p<0.001 in all
cases) based on the repeated measure analysis. However, the re-
duction was greater in the SSNB group than the other protocols,
especially before and until the second week of intervention. The
mean decreased in the SSNB group from 78.21°+2.67° to
55.77°+3.35° over a 2-week period. Generally, the mean score of
the SSNB protocol was less than other groups (effect of group,
p<0.001). Furthermore, the decreasing trend of three groups was
significant during the research period (interaction of time and
group, p<0.001). Based on mean scores, the reduction changes
were different in the three groups until 4 weeks but were the
same after 4 weeks (p<0.001) (power=0.999, partial ETA
score=0.503) (Table 4, Fig. 5).

Table 5 compares VAS scores divided by measurement times
for the three protocols. Initial mean and standard deviation of
VAS scores were approximately equal: 9.4+0.7 in the PT group,
9.3+0.8 in the IACI group, and 9.4+ 0.6 in the SSNB group. The
differences were statistically insignificant (p=0.967). However,
these scores were significantly different in the three groups at 2
weeks (p<0.001), 4 weeks (p<0.001), 6 weeks (p<0.001) and 12
weeks (p<0.001). Mean scores of patients' pain was lower in the
SSNB group than the other two groups at all time intervals
(p<0.001 in all cases).

As depicted in Table 5, the reduction of pain scores was also

significant among the three groups during the measurement

times (interaction of time) (p<0.001); but the pain score reduc-
tion slope in the SSNB group was greater than other two groups.
As shown in Fig. 6, the pain score was significant in the SSNB
group compared to the reference line (global mean), but the oth-
er two methods did not reach the statistically significant level
compared to the reference line at 2 weeks.

DISCUSSION

The present study compared three therapeutic approaches, SSNB,
IACI and PT, in patients with adhesive shoulder capsulitis. The
age of those with adhesive shoulder capsulitis was 40—60 years;
those outside this age range were workers who worked more with
their hands [19]. Our study’s average age was 49 years; this was
consistent with other similar studies [19,20]. According to avail-
able sources, adhesive shoulder capsulitis is more prevalent in
women with an approximate ratio of 2 to 1 [19]; the same ap-
proximate ratio existed in the population of the present study
(60% female and 40% male).

According to a meta-analysis in 2016, 30% of patients with ad-

80.00 — Group
—PT
— IACI
—— SSNB
2 70.00
<
(V2]
<
]
=
60.00
50.00

Before 2wk 4wk 6 wk 12 wk

Fig. 5. Distribution of different degrees of shoulder pain and disabil-
ity index (SPADI) in patients of the three groups divided by the time
measurement. PT: physiotherapy, IACI: intra-articular corticosteroid
injections, SSNB: suprascapular nerve block.

Table 4. Distribution of different SPADI scores in patients of the three groups divided by the measurement time

SPADI score PT group IACI group SSNB group p-value

Before 77.93+2.07 7842+ 2.56 78.21+2.67 0.689

After 2 wk 68.72+3.0 63.73+£4.07 55.77+3.35 0.001

After 4 wk 64.53+3.57 58.30+4.32 53.58+3.62 0.001

After 6 wk 59.65+3.53 55.22+3.95 49.45+4.05 0.001

After 12 wk 56.87 +3.09 54.59+ 3.89 46.81+3.57 0.001

p-value Pyie <0.001, Py, <0.001, Py e growp < 0.001 Power =0.999, partial ETA score=0.502

Values are presented as mean+standard deviation.

SPADI: shoulder pain and disability index; PT: physiotherapy, IACI: intra-articular corticosteroid injections, SSNB: suprascapular nerve block, int:

interaction, ETA: estimated time of arrival.
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Table 5. Distribution of different scores of VAS in patients of three groups divided by measurement times

VAS score PT group IACI group SSNB group p-value

Before 94+0.7 9.3+0.8 9.4+0.6 0.967

After 2 wk 3.6+0.9 3.0+0.9 2.3+09 0.001

After 4 wk 2.1+0.8 1.2+0.6 0.6+0.6 0.001

After 6 wk 1.1£0.5 09+0.6 0.5+0.5 0.001

After 12 wk 0.8£0.5 0.5£0.5 0.2+0.4 0.001

p-value Piine <0.001, Py, <0.001, Py e group < 0-001 Power = 0.999; partial ETA score, 0.132

Values are presented as meantstandard deviation.

VAS: visual analog scale, PT: physiotherapy, IACI: intra-articular corticosteroid injections, SSNB: suprascapular nerve block, int: interaction, ETA:

estimated time of arrival.

10.0

8.0

6.0

Mean VAS score

4.0

Group

mPT

W IACI

Il SSNB

= Obsarved grand mean

2.0

Before 2 wk

6 wk 12 wk

Fig. 6. Distribution of different degrees of visual analog scale (VAS) score in patients of the three groups divided by measurement times. PT:
physiotherapy, IACI: intra-articular corticosteroid injections, SSNB: suprascapular nerve block.

hesive shoulder capsulitis had diabetes mellitus. Patients with di-
abetes mellitus were five times more likely to have frozen shoul-
der syndrome than others, and treatment was less effective in
those with diabetes mellitus. The study provided several hypoth-
eses about tissue changes that occur with diabetes that might be
the causes of the greater incidence. For instance, the hypotheses
such as inflammatory and fibrous reactions or bond of glucose
molecules with collagen and its abnormal deposition in articular
cartilage and shoulder tendons were put forth. Diabetes was
found in 70.6% of our study patients, a higher percentage than
the study cited above. This difference could be due to our inclu-
sion criteria as we omitted post-surgical and post-traumatic cas-
es. Other studies analyzing idiopathic frozen shoulder have data
similar to ours [15,19].

There were no significant pre-intervention differences in clini-

cal findings of our patients, and all patients had the same range
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of symptoms (stages 1 and 2 of Kisner and Colby’s classification
system). After the therapeutic intervention, our findings indicat-
ed that the ROM and number of VAS and SPADI tools were
clearly beneficial for recovery after intervention, and this recov-
ery was stronger in the SSNB group than the other two groups.
IACI was also more effective than physiotherapy alone. Further-
more, scores were dramatically improved in all patients after 2
weeks of treatment. Patients mentioned that their pain was clear-
ly reduced, and the return to daily activities was significant in
most of them.

There are several studies that have reported satisfactory results
with SSNB. Abdelshafi et al. [9] studied patients with chronic
shoulder pain and reported that SSNB along with the physiother-
apy was effective in relieving patients' pain. The value of the SPA-
DI tool and results of ROM tests were much better than in those
who underwent IACI with physiotherapy or physiotherapy alone.

https://doi.org/10.5397/cise.2021.00661
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This effect remained until 12 weeks after the injection and was
not short-term. In another review, Shanahan et al. [21] found a
significant improvement in SPADI scores in two-thirds of pa-
tients who were treated with the SSNB method. In this study, a
single injectable dose of 10 ml of bupivacaine 5% and 40 mg of
methylprednisolone was used. Jones and Chattopadhyay [22]
also stated that adhesive shoulder capsulitis patients who were
treated with the SSNB method had faster and more durable ef-
fects than those treated with IACI.

Various studies have introduced different methods for SSNB
injection [21,23,24]. In the present study, the SSNB method in-
cluded a single injection of lidocaine and methylprednisolone ac-
etate that was indirectly under sonographic guide in the supras-
capular nerve site. This method is a safe approach and can have
minimal complications if performed by an experienced individu-
al with an accurate determination of the injection site using ana-
tomical landmarks [10]. Complications such as pneumothorax
are rare in this method (less than 1%) [25]. There were no pneu-
mothorax cases in the present study.

The mechanism of the SSNB effect has not been precisely
specified. The suprascapular nerve provides 70% of shoulder
joint sensory fibers, and its block definitely affects pain relief.
Due to decreased pain, patients have better tolerance for physio-
therapy and, therefore, better results. However, we know the di-
rect effect of lidocaine is limited to hours or a few days; hence,
this block will certainly affect the underlying disease pathology.

Several mechanisms have been proposed in various papers: (1)
Reducing the central sensitivity of the posterior horn of nocicep-
tive neurons (wind down) after the drop-in input impulses of pe-
ripheral nociceptive neurons [26]. (2) Longer effect due to the
reduction in P substance and nerve growth factor after the block
implementation in the synovium and efferent nerve fibers of the
glenohumeral joint [27].

Three-direct infiltration of supraspinatus muscle and block of
nerve fibers feeding this muscle as well as possible block of infra-
spinatus muscle (downstream) [21]. The suprascapular nerve is
aligned with the omohyoid muscle, passes under the trapezius
muscle and is located in the suprascapular notch after passing
through the transverse scapular ligament. This notch is on the
top of the scapula and on the inner side of the coracoid process.
The nerve passes the top of the notch with the artery and supras-
capular vein [10]. The best control of pain occurs when the pre-
nerve block is applied to these articular branches of the nerve
[23]. The most appropriate point is around the suprascapular
notch in which the nerve can be easily localized [28]. In the pres-
ent study, the injection was performed in the same point under

the sonographic guide. The intra-tissue injection creates a hy-
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poechoic image and its distribution site is visible by ultrasound.
Therefore, the drug can be accurately injected in a target site us-
ing the ultrasound. Furthermore, intravascular injection is also
prevented and the likelihood of systemic toxicity due to anesthet-
ic drugs is decreased. The benefits of ultrasound-mediated pe-
ripheral nerve block include better localization of the nerve re-
sulting in less time required for blocking, less volume of drug re-
quired, the provision of a visible method and site for topical an-
esthetics, lower toxicity risk with topical anesthetics, faster start
to treatment effects, more complete nerve block, longer period of
sensory and motor nerve blocks, fewer complications and greater
patient satisfaction [9]. Noteworthy is the fact that the failure of
the block is an important complication because the patient toler-
ates needle entry and movement complications. The patient
should undergo general anesthesia and systemic drug adminis-
tration which are not required in a regional block [27].

IACI under a sonographic guide was another method used in
the present study. In a meta-analysis by Koh [29] of several previ-
ous clinical trials, IACI injection was found to be an appropriate
and effective approach for the treatment of frozen shoulder with
both favorable short- and mid-term results. As mentioned earlier,
the incidence of frozen shoulder is directly related to diabetes;
unfortunately, there are reports indicating that a high dose of in-
tra-articular corticosteroid (>20 mg) may lead to a rise in blood
glucose. This is a disadvantage of IACI [30]. However, there are
studies with findings similar to ours indicating that IACI has bet-
ter results than physiotherapy alone [31,32]. Green et al. [32] re-
ported that IACI was significantly better than physiotherapy
alone; IACI was significantly more effective in controlling pain
and improving shoulder function. The results of physiotherapy
may not be judged in isolation as all patients were treated with
Celecoxib 600 BID. However, most of these patients use over the
counter drugs like NSAIDs at home. Some researchers have
found that NSAIDs can have the same effect as corticosteroids in
controlling pain [33].

The use of regional blocks is associated with a reduction in
systemic side effects of drugs. This relieves the difficulty of taking
multiple medications and analgesics and results in a better quali-
ty of life. Unfortunately, the use of regional nerve blocks is some-
times limited such as in cases in which the localized anatomy is
disturbed. This may occur post-surgically, as the result of radio-
therapy, due to the presence of a mass, as a consequence of obesi-
ty and because of muscle hypertrophy. Nerve injury is a potential
complication that may occur due to technical errors. Pain may
not occur during these improper injections; reliance on clinical
symptoms may not be sufficient. SSNB had a noticeably positive

effect on patient outcome in our study. We had no complications,
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and pain relief was sufficient in our patients.

One of the limitations of our study was that ethical limitations
did not allow us to keep our patients blinded to study aims. We
had to explain the intervention to the patients of each group. In
conclusion, SSNB is an effective method for controlling pain and
accelerating recovery of shoulder motion in patients with adhe-
sive shoulder capsulitis.
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