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Abstract. - OBJECTIVE: Adhesive capsuli-
tis is a common health concern affecting shoul-
der mobility, which targets around 5% of popu-
lations worldwide, consequently affecting their
quality of life. The aim of this study was to as-
certain the effects of combining suprascapular
nerve block and low-power laser therapy on pain
intensity, mobility, disability, and quality of life
in adhesive capsulitis.

PATIENTS AND METHODS: Between Decem-
ber 2021 and June 2022, 60 patients with adhe-
sive capsulitis were enrolled in the study. They
were randomly allocated into three groups, 20
each. The first group was employed for laser ther-
apy 3 sessions a week for 8 weeks (LT group).
The second group was employed for nerve block
one time (NB group). The third group was recruit-
ed for nerve block intervention one time in ad-
dition to laser therapy 3 sessions a week for 8
weeks (LT+NB group). VAS, SPADI, SF-36, and
shoulder range of motion were assessed pre-
and post-8-week intervention.

RESULTS: Of 60 patients that started the
study, 55 patients have completed the study
program. No significant differences were no-
ticed between LT, NB, and LT+NB groups before
intervention (VAS at rest, p = 0.818, VAS at mo-
tion, p = 0.878, SPADI, p = 0.919, SF-36 (PCS), p
=0.731, SF-36 (MCS), p = 0.936, shoulder flexion,
p = 0.441, shoulder abduction, p = 0.722, shoul-
der internal rotation, p = 0.396, and shoulder ex-
ternal rotation, p = 0.263). However, noteworthy
differences were identified between LT, NB, and
LT+NB groups (VAS at rest, p<0.001, VAS at mo-
tion, p<0.001, SPADI, p=0.011, SF-36 (PCS), p=
0.033, SF-36 (MCS), p = 0.007, shoulder flexion,
p < 0.001, shoulder abduction, p < 0.001, shoul-
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der internal rotation, p < 0.001, and shoulder ex-
ternal rotation, p < 0.001).

CONCLUSIONS: Both treatment modalities
whether low-power laser therapy or suprascap-
ular nerve block have beneficial effects in the
treatment of adhesive capsulitis. The combina-
tion of both interventional modalities has ben-
eficial effects in the treatment of adhesive cap-
sulitis more than laser therapy or suprascapu-
lar nerve block alone. Accordingly, this combi-
nation should be recommended in pain manage-
ment of musculoskeletal disorders, particularly
adhesive capsulitis.
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Introduction

Adhesive capsulitis is a common health concern
affecting shoulder mobility which influences around
5% of populations worldwide?. Frozen shoulder
starts with capsulitis and ends consequently with
fibrosis®. Initially, a marked vascularity combined
with synovial hyperplasia occurs in the shoulder
joint and develops to synovial inflammation and
capsular fibrosis as a result of immune reactions®.
Microscopic and macroscopic characteristics of de-
creased capsular space are clearly observed®.

Nocturnal pain of the shoulder joint common-
ly affects sleep quality in patients suffering from
shoulder disorders®. Prior studies’® have found
that insomnia, nocturnal shoulder pain, and sleep
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disturbance occur characteristically with patho-
logical process of the shoulder joint. Medical
documents have reported that sleep disturbance
associated with adhesive capsulitis has negative
effects on psychological status and quality of
life*'°. Both pain severity and interrupted sleep
may affect patients’ biological and social well-be-
ing’. Sleep quality and activity of daily living
may be negatively affected by painful complaints.
Contrariwise, proper management of adhesive
capsulitis may cause relief of shoulder pain and
improve sleep quality that, in turn, improves the
physiological condition''.

Priorly, it has been stated that laser therapy is
widely used for rehabilitating the musculoskeletal
disorders. Laser therapy application is identified
as a safe and successful modality'2.

In addition, laser therapy is greatly applied in
combination with exercise interventions for con-
trolling joint pain and restoring mobility functions
in musculoskeletal rehabilitation'®. Although prior
documents' have recommended the use of laser
therapy in managing musculoskeletal disorders,
particularly shoulder joint problems, it is still un-
clear whether laser therapy moderates pain and im-
proves joint function due to inefficient data.

Recently, another efficient and safe interven-
tional modality has been documented for relieving
chronic pain in the shoulder joint, identified in an
ultrasound-guided suprascapular nerve block, both
using corticosteroids or not. The suprascapular
nerve block is effectively used for controlling shoul-
der pain caused around or in the shoulder joint be-
cause it supplies about 70% of the shoulder area'.

No previous studies have assessed the com-
bination of laser therapy with nerve block in pa-
tients with adhesive capsulitis. To the best of our
knowledge, this is the first study to determine the
combination of laser therapy and nerve block for
those patients by hypothesizing that the nerve
block enhances active and passive shoulder mo-
bilization without pain; additionally, nerve block
combined with laser therapy may have a better ef-
fect than each alone.

Patients and Methods

Study Design and Ethics

This randomized control study was ethically
accepted by the localized Research Ethics Com-
mittee of physiotherapy and health rehabilitation
department at Prince Sattam University (No.:
RHPT/21/020). All procedures followed the Hel-
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sinki Declaration. Reporting followed CONSORT
and randomized trial standards. With an informa-
tive interview, each participant was detailly in-
formed with benefits and possible side effects of
the therapeutic modalities used in the study and
was instructed to sign a consent form before start-
ing study procedures.

Participants

Between December 2021 and June 2022, 60
patients with adhesive capsulitis were enrolled
in the study after their diagnosis and referral
from professional orthopedists. They were ran-
domly allocated into three groups, 20 per each.
The first group was employed for laser therapy 3
sessions a week for 8 weeks without nerve block
intervention (LT group). The second group was
employed for nerve block one time without laser
therapy (NB group). The third group was recruit-
ed for nerve block intervention one time in addi-
tion to laser therapy 3 sessions a week for 8 weeks
(LT+NB group). All patients received their tradi-
tional physiotherapy exercise 3 sessions a week
for 8 weeks.

Sample Size

The trial’s sample size and statistical power
were determined with the use of the G*Power soft-
ware (V. 3.1.9.2, Dusseldorf, Germany). Based on
results from a pilot study, we determined that 18
individuals would be needed to detect a standard
mean difference of 40% with a standard deviation
of 0.5 in visual analogue scale (VAS) scores as a
primary outcome measure for each group. The re-
sult was derived by using the power of 80% and al-
pha error of 0.05 for statistical significance. A total
of 20 individuals were needed for each group after
allowing for a 20% attrition rate (60 for total).

Blinding and Randomization

Sixty people who were considered for inclu-
sion in the study have signed up to take part.
After screening sixty-six patients for eligibility,
we found that 4 participants did not match the
research’s requirements, and 2 others flat-out de-
clined to take part in the study. Using a comput-
er-generated random table, a blinded investigator
who was not involved in the intervention pro-
grams randomly assigned 60 individuals to three
groups of 20 each. One set of people got LT, an-
other set got NB, and a third set got both LT and
NB. The CONSORT flow diagram shows that the
entire trial took place over the course of 8 consec-
utive weeks (Figure 1).
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Enrollment ]

Assessed for eligibility (n= 66)

Excluded (n= 6)

| ¢ Not meeting inclusion criteria (n= 4)
"1 + Declined to participate (n= 2)

+ Other reasons (n= 0)

Randomized (n= 60)

I

A 4

[ Allocation |

Allocated to LT (n= 20)
+ Received LT (n= 20)
+ Did not receive LT (n=0)

Allocated to NB (n= 20)
+ Received NB (n= 20)
+ Did not receive NB (n=0)

Allocated to LT+NB (n= 20)
+ Received LT+NB (n= 20)
+ Did not receive LT+NB (n=0)

[ Follow-Up ]

Lost to follow-up (n=0)
Discontinued (n=1)

Lost to follow-up (n= 0)
Discontinued (n=3)

Lost to follow-up (n= 0)
Discontinued (n=1)

\4

[ Anaivsis |

Analysed (n=19)
+ Excluded (n=0)

Analysed (n=17)
+ Excluded (n=0)

A4

Analysed (n=19)
+ Excluded (n=0)

Figure 1. The consort flowchart of the study.

Intervention

Exercise intervention

Mobilization exercise including stretching,
range of motion, and strengthening exercises
were performed for all participants by profession-
al manual therapists for all shoulder joints 10 to
15 minutes after 5 minutes warming up and same
duration was done for calling down 3 sessions per
week for 8 weeks.

Suprascapular Nerve Block

The participant was situated in a sitting posi-
tion. After sterilizing the procedure area, a pro-
tected 6-13 MHz linear ultrasound probe with a
sterile sheath was parallelly situated to the spine
of the scapula to identify the suprascapular notch,
and the suprascapular nerve was consequently de-
tected. The injection was done using a 50-mm 21
G needle with a long axis to visualize the whole
length of the needle. A local anesthetic (10 ml of

bupivacaine 0.5%) was injected around the su-
prascapular nerve one time before starting phys-
iotherapy program. The analgesic effect of the
block was ranged between 14 and 18 hours. Nerve
block intervention was done by professional anes-
thesiologists.

Laser Therapy Protocol

Laser therapy was applied with low energy
pulsed infrared laser, a wavelength of 850 nano-
meters, a power of 800 milliwatts, a spot size of
1 centimeter, 60-80% duty cycle, and 50 Joules
per meter square energy density for 20 minutes a
session in a setting position, 3 sessions per week
for supervisory 8 weeks.

Outcome Measures

The primary variable was pain intensity that
was assessed at rest and during activity in two
occasions, pre- and post-treatment group using
a validated visual analog scale (VAS) score. The
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secondary variables were shoulder range of mo-
tion (ROM) including, flexion, abduction, inter-
nal rotation, and external rotation, shoulder pain
and disability index (SPADI), and short-form 36
quality of life (SF-36) that were assessed pre- and
post-treatment program.

Statistical Analysis

Data was curated at baseline and after com-
pleting the study program. Data was analyzed us-
ing SPSS for windows v. 25 (IBM, Armonk, NY,
USA). Descriptive analysis was performed using
means and standard deviation in continuous data
with #-test and one-way ANOVA for repeated mea-
sures. However, categorical data were analyzed
using Mann—Whitney U and Chi-square tests. The
statistical significance level was set at p<0.05.

Results

Of 60 patients started the study, 5 patients discon-
tinued the study program without any definitive rea-
sons (1 in LT group, 3 in NB group, and 1 in LT+NB
group). Analyzing baseline demographics and clin-
ical features showed non-significant differences in
all measured variables between LT, NB, and LT+NB
groups (age, p = 0.892; gender, p = 0.836; BMIL, p =
0.822; symptoms duration, p = 0.654; diabetics, p =
0.941; symptomatic arm, p = 0.724; dominant arm, p
=0.478) as detailed in Table I.

Post-treatment, all variables were signifi-
cantly improved in LT, NB, and LT+NB groups
when compared with pre-treatment values (VAS
at rest, VAS at motion, SPADI, SF-36 (PCS), SF-
36 (MCS), shoulder flexion, shoulder abduction,
shoulder internal rotation, and shoulder external
rotation, p < 0.001) as shown in Table II. As de-

tailed in Table II, no significant differences were
noticed between LT, NB, and LT+NB groups be-
fore intervention (VAS at rest, p = 0.818, VAS at
motion, p = 0.878, SPADI, p =0.919, SF-36 (PCS),
p = 0.731, SF-36 (MCS), p = 0.936, shoulder flex-
ion, p = 0.441, shoulder abduction, p = 0.722,
shoulder internal rotation, p = 0.396, and shoul-
der external rotation, p = 0.263). However, note-
worthy differences were identified between LT,
NB, and LT+NB groups (VAS at rest, p < 0.001,
VAS at motion, p <0.001, SPADI, p =0.011, SF-36
(PCS), p = 0.033, SF-36 (MCS), p = 0.007, shoul-
der flexion, p < 0.001, shoulder abduction, p <
0.001, shoulder internal rotation, p < 0.001, and
shoulder external rotation, p < 0.001).

Comparison between LT and NB groups
showed no differences post-treatment (VAS at
rest, VAS at motion, SPADI, SF-36 (PCS), SF-
36 (MCS), shoulder flexion, shoulder abduction,
shoulder internal rotation, and shoulder external
rotation, p > 0.05) as shown in Table II.

Discussion

This study aimed at assessing the combination
of laser therapy and nerve block for patients with
adhesive capsulitis hypothesizing that the nerve
block enhances active and passive shoulder mo-
bilization without pain and additionally, nerve
block combined with laser therapy may have bet-
ter effect than each alone.

The study results confirmed our hypothesis
that both treatments laser therapy and suprascap-
ular nerve block have positive therapeutic effects
in improving the symptoms of adhesive capsulitis.
In addition, the study findings approved that the
combination of laser therapy and suprascapular

Table I. Baseline demographics and clinical features of the participants.

LT group NB group LT+NB group
(n=19) (n=17) (n=19) p-value
Age (yrs) 554+78 55.8+8.6 56.7+9.2 0.892
Gender (males/females) 13/6 12/5 14/5 0.836
BMI (Kg/m?) 284 +3.1 29.2+4.4 289+4.1 0.822
Symptoms duration (mon) 49+1.2 52+0.82 51+091 0.654
Diabetes (n, %) 12(63.16%) 11(64.7%) 11(57.9%) 0.941
Symptomatic arm (Rt/Lt), n 6/13 3/14 4/15 0.724
Dominant arm (Rt/Lt), n 15/4 16/1 17/2 0.478

Significant level at p<0.05. All data are presented as mean + standard deviation. LT: laser therapy; NB: nerve block; BMI: body

mass index; mon: months; Lt: left; Rt: right.
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Table I. Baseline demographics and clinical features of the participants.

LT group NB group LT+NB group p-value
(n=19) (n=17) (n=19)
VAS at rest
Pre-TTT 64+13 62+1.5 6.5+1.5 0.818
Post-TTT 4.1+0.91 39+£09 24405 <0.001
p-value <0.001 <0.001 <0.001
VAS at motion
Pre-TTT 7.6 £1.72 7.5+1.81 7.8 +1.88 0.878
Post-TTT 45+1.1 46+13 2.7+07 <0.001
p-value <0.001 <0.001 <0.001
Total SPADI
Pre-TTT 78.4+18.5 77.8£19.2 80.2+17.4 0.919
Post-TTT 38.5+11.2 397+11.8 29.14 + 10.5 0.011
p-value <0.001 <0.001 <0.001
SF-36, PCS
Pre-TTT 36.5+134 387+12.6 354 +11.8 0.731
Post-TTT 61.6 £15.7 60.8 £15.2 72.3+12.4 0.033
p-value <0.001 <0.001 <0.001
SFE-36, MCS
Pre-TTT 414+11.3 42.5+10.8 41.3+10.5 0.936
Post-TTT 66.7+12.9 66.2+12.5 77.8+10.8 0.007
p-value <0.001 <0.001 <0.001
Shoulder flexion ROM
Pre-TTT 81.6+11.8 84.5+£12.2 794 £ 11.6 0.441
Post-TTT 112.5+13.5 110.7 £ 14.3 1347+ 16.3 <0.001
p-value <0.001 <0.001 <0.001
Shoulder abduction ROM
Pre-TTT 75.3+15.2 76.6 + 14.1 72.8+13.8 0.722
108.6 £ 16.7 1074+ 16.4 129.7 + 14.5 <0.001
p-value <0.001 <0.001 <0.001
Shoulder Int. Rotation ROM
Pre-TTT 41.4+£5.6 433+6.1 40.7+5.8 0.396
Post-TTT 63.1+77 62.5+72 72.8+64 <0.001
p-value <0.001 <0.001 <0.001
Shoulder Ext. Rotation ROM
Pre-TTT 345+54 352455 323+57 0.263
Post-TTT 58.8+6.5 57.6 £6.1 68.5+7.1 <0.001
p-value <0.001 <0.001 <0.001

Significant level at p<0.05. All data are presented as mean + standard deviation. LT: laser therapy; NB: nerve block; VAS: visual
analogue scale; SPADI: shoulder pain and disability index; TTT: treatment; SF: short form; PCS: physical component summary;

MCS: mental component summary; ROM: range of motion.

nerve block produces more significant improve-
ments in all outcome measures than each alone.
It has been observed that no adverse effects were
detected in the patients of the three study groups.

Consistent with our findings, prior docu-
ments'”"” explained that low-power laser therapy
with a wavelength of 810 nm significantly reduc-
es pain and increases shoulder range of motion
in adhesive capsulitis patients, consequently de-
creasing shoulder disability and improving the
quality of life in those patients. Previous clini-

cal studies?®?! of laser therapy focused more on
shoulder impingement syndrome than on frozen
shoulder, however, the reported positive effects
appeared only short-lived, as claimed by a recent
Cochrane systematic review.

The anti-inflammatory and sedative influenc-
es of low-power laser therapy are accompanied by
an elevation of pain threshold and an inhibition
of the transmission of A-d and C fibers. This is
combined with a suppression of peripheral noci-
ceptors, an increase in hydroxyindoleacetics, a
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decrease in inflammatory cytokines such as IL-1,
IL-8, and TNF-, and a reduction in prostaglandin
levels. In addition, low-level laser therapy re-
duces pain by promoting the secretion of endoge-
nous opioids in the body’s periphery?.

Regarding suprascapular nerve block, previ-
ous study provided that using 10 mL injection was
more enough in blocking suprascapular nerve*.
In line with our study results, a recent study® has
evaluated the combination between suprascapular
nerve block with physiotherapy exercise in pa-
tients experiencing adhesive capsulitis and found
that this combination was a safe protocol that
provided pain relief and functional performance
improvement. Furthermore, before the usage of
suprascapular nerve block, around ninety-three
percent of patients needed opioid medications de-
spite their side effects to overcome shoulder pain.
Also, the usage of suprascapular nerve block and
reducing opioids and its adverse effects could re-
lieve pain and improve quality of life in those indi-
viduals?®. Moreover, the main advantage of nerve
block before rehabilitative exercise is that the an-
algesic effect facilitates the painless full range of
shoulder mobility in all movement planes.

In conclusion, we selected combination of
low-power laser therapy and suprascapular
nerve block because they are safe, effective, and
well-tolerated by the patients. In contrast, nonste-
roidal anti-inflammatory, opioid drugs, and con-
ventional physiotherapy techniques are typically
used to treat aching shoulders in patients with ad-
hesive capsulitis.

Limitations

The main limitation in the current study is that
we did not include one more group with exercise
intervention alone without laser therapy and su-
prascapular nerve block. The second limitation is
the shortage of local anesthetic duration. Further
studies are recommended to increase the sample
size to explore the effect of each interventional
modality alone and nullifying the effect of other
combination. Moreover, long-term following-up
assessment need to conduct in future studies.

Conclusions

Both treatment modalities whether low-level
laser therapy or suprascapular nerve block have
beneficial effects in the treatment of adhesive
capsulitis. The combination between low-level
laser therapy and suprascapular nerve block has
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beneficial effects in the treatment of adhesive cap-
sulitis more than laser therapy or suprascapular
nerve block alone. Accordingly, this combination
should be recommended in pain management,
particularly adhesive capsulitis.

Authors’ Contribution

The authors equally contributed to the concept, design,
study procedures, and data analysis. The authors declare
that they wrote and reviewed the final version of the sub-
mitted manuscript.

Conflict of Interest
No potential conflict of interest was reported.

Ethics Approval

The study was ethically accepted by the localized Research
Ethics Committee of Physiotherapy and Health Rehabilita-
tion Department at Prince Sattam bin Abdulaziz Universi-
ty (No.: RHPT/21/020).

Informed Consent

With an informative interview, each participant was detail-
ly informed with benefits and possible side effects of the
therapeutic modalities used in the study and was instruct-
ed to sign a consent form before starting study procedures.

Funding

The authors extend their appreciation to the Deputyship
for Research & Innovation, Ministry of Education in Saudi
Arabia for funding this research work through the project
number (IF-PSAU-2021/03/18069).

ORCID ID

Ahmed M. Abodonya: 0000-0001-6290-7669
Saud M. Alrawaili: 0000-0002-3067-129X

Walid Kamal Abdelbasset: 0000-0003-4703-661X

References

1) Lho YM, Ha E, Cho CH, Song KS, Min BW, Bae
KC, Lee KJ, Hwang |, Park HB. Inflammatory cy-
tokines are overexpressed in the subacromial
bursa of frozen shoulder. J Shoulder Elbow Surg
2013; 22: 666-672.

2) Zuckerman JD, Rokito A. Frozen shoulder: A con-
sensus definition. J Shoulder Elbow Surg 2011;
20: 322-325.

3) Hand GC, Athanasou NA, Matthews T, Carr AJ.
The pathology of frozen shoulder. J Bone Joint
Surg Br 2007; 89: 928-932.



Evaluation of shoulder pain, disability, mobility, and quality of life

4) Ryan V, Brown H, Minns Lowe CJ, Lewis JS.
The pathophysiology associated with primary (id-
iopathic) frozen shoulder: A systematic review.
BMC Musculoskelet Disord 2016; 17: 340-349.

5) Robinson CM, Seah KT, Chee YH, Hindle P, Mur-
ray IR. Frozen shoulder. J Bone Joint Surg Br
2012; 94: 1-9.

6) Sheridan MA, Hannafin JA. Upper extremity: Em-
phasis on frozen shoulder. Orthop Clin North Am
2006; 37: 531-539.

7) Tekeoglu |, Ediz L, Hiz O, Toprak M, Yazmalar
L, Karaaslan G. The relationship between shoul-
der impingement syndrome and sleep quality. Eur
Rev Med Pharmacol Sci 2013; 17 :370-374.

8) Zenian J. Sleep position and shoulder pain. Med
Hypotheses 2010; 74: 639-643.

9) Badcock LJ, Lewis M, Hay EM, McCarney R,
Croft PR. Chronic shoulder pain in the commu-
nity: A syndrome of disability or distress? Ann
Rheum Dis 2002; 61: 128-131.

10) Cho CH, Jung SW, Park JY, Song KS, Yu KI. Is
shoulder pain for three months or longer cor-
related with depression, anxiety, and sleep dis-
turbance? J Shoulder Elbow Surg 2013; 22 :222-
228.

11) Benca RM, Ancoli-Israel S, Moldofsky H. Special
considerations in insomnia diagnosis and man-
agement: Depressed, elderly, and chronic pain
populations. J Clin Psychiatry 2004; 65: 26-35.

12) Enwemeka CS, Parker JC, Dowdy DS, Harkness
EE, Sanford LE, Woodruff LD. The efficacy of
low-power lasers in tissue repair and pain con-
trol: a meta-analysis study. Photomed Laser Surg
2004; 22: 323-329.

13) Hakguder A, Birtane M, Gurcan S, Kokino S, Tur-
an F. Eficacy of low level laser therapy in myo-
fascia pain syndrome: an algometric and thermo-
graphic evealuation. Lasers Surg Med 2003; 33:
339-343.

14) Green S, Buchbinder R, Hetrick SE. Physiothera-
py interventions for shoulder pain. Cochrane Da-
tabase Syst Rev 2003; 2003: CD004258.

15) Abdelshafi ME, Yosry M, Elmulla AF, Al-Shahawy
EA, Adou Aly M, Eliewa EA. Relief of chronic
shoulder pain: a comparative study of three ap-
proaches. Middle East J Anaesthesiol 2011; 21:
83-92.

16) Fernandes MR, Barbosa MA, Sousa AL, Ramos
GC. Suprascapular nerve block: Important pro-
cedure in clinical practice. Rev Bras Anestesiol
2012; 62: 96-104.

17) Soliman AS, Mahmoud AM, Serry ZM, Dawood FG.
Therapeutic effects of low-level laser and reflexolo-
gy on adhesive capsulitis in elderly type 2 diabetic
patients. Asian J Pharm Clin Res 2014; 7: 317-321.

18) Jain TK, Sharma NK. The effectiveness of phys-
iotherapeutic interventions in treatment of fro-
zen shoulder/adhesive capsulitis: a systematic
review. J Back Musculoskelet Rehabil 2014; 27:
247-273.

19) Stergioulas A. Low-power laser treatment in pa-
tients with frozen shoulder: preliminary results.
Photomed Laser Surg 2008; 26: 99-105.

20) Kelle B, Kozanoglu E. Low-level laser and local
corticosteroid injection in the treatment of sub-
acromial impingement syndrome: a controlled
clinical trial. Clin Rehabil 2014; 28: 762-771.

21) Page MJ, Green S, Kramer S, Johnston RV, Mc-
Bain B, Buchbinder R. Electrotherapy modali-
ties for adhesive capsulitis (frozen shoulder). Co-
chrane Database Syst Rev 2014; 10: CD011324.

22) Abdelbasset WK, Nambi G, Alsubaie SF, Abodon-
ya AM, Saleh AK, Ataalla NN, Ibrahim AA, Tanta-
wy SA, Kamel DM, Verma A, Moawd SA. A Ran-
domized Comparative Study between High-Inten-
sity and Low-Level Laser Therapy in the Treatment
of Chronic Nonspecific Low Back Pain. Evid Based
Complement Alternat Med 2020; 2020: 1350281.

23) Tantawy SA, Abdelbasset WK, Kamel DM, Al-
rawaili SM, Alsubaie SF. Laser photobiomodulation
is more effective than ultrasound therapy in patients
with chronic nonspecific low back pain: a compara-
tive study. Lasers Med Sci 2019; 34: 793-800.

24) Jerosch J, Saad M, Greig M, Filler T. Suprascap-
ular nerve block as a method of preemptive pain
control in shoulder surgery. Knee Surg Sports
Traumatol Arthrosc 2008; 16: 602-607.

25) Kilic, Z, Filiz MB, C,akir T. Addition of suprascap-
ular nerve block to a physical therapy program
produces extra benefit to adhesive capsulitis. Am
J Phys Med Rehabil 2015; 94: 912-920.

26) Kosten TR, George TP. The Neurobiology of Opi-
oid Dependence: Implications for Treatment. Sci
Pract Perspect 2002; 1: 13-20.

851



