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ABSTRACT

Background: Shoulder impingement syndrome (SIS) is the most common cause of shoulder pain. Current 
conservative management approaches often require years for patients to achieve pain relief. This study 
aimed to identify the effects of hypertonic dextrose prolotherapy (HDP) injections on pain levels and 
shoulder functionality in SIS patients with diabetes mellitus. 
Methods: A quasi-experimental study was conducted recruiting SIS patients at Hajj Regional Hospital, 
Surabaya, Indonesia, from January 2022 to December 2023. The study group was divided into two: 
the HDP group, which received a 5 mL injection of HDP at a concentration of 20%, and the control 
group, which received pharmacotherapy and regular rehabilitation therapy. While the control group 
received regular pharmacotherapy and rehabilitation therapy only. The study outcomes assessed were 
the Numeric Rating Scale (NRS) and shoulder Active Range of Motion (AROM). The evaluation was 
conducted three times: before the intervention, immediately after the intervention, and two weeks after 
the intervention. 
Results: A total of 20 study participants were divided into two groups: 10 in the HDP group and 10 in 
the control group. Inter- and intragroup analyses showed significant differences in NRS mean values 
between the HDP and control groups (p < 0.05). Similarly, AROM analysis showed significant 
differences in mean values between the HDP and control groups, both inter- and intra-group (p < 0.05). 
Conclusions: HDP injection reduces pain intensity and improves shoulder AROM within two weeks 
after injection.

Keywords: Active range of motion; Diabetes mellitus; Hypertonic dextrose prolotherapy; 
Numeric rating scale; Shoulder impingement syndrome

INTRODUCTION

Shoulder impingement syndrome (SIS) is one of 
the most common causes of shoulder pain.1 SIS 
is a commonly used term referring to patients 
with shoulder pain. In patients with SIS, there is 
soft tissue impingement that triggers pain every time 
they raise their arms. The suspected pathological 
mechanism is structural narrowing of the subacromial 
space.2 However, there are many potential etiologies 
underlying SIS, making diagnosis more difficult. 

It is a complex condition involving a combination 
of intrinsic and extrinsic factors.3 As a first step, a 
comprehensive medical history and focused physical 
examination can be key indicators for establishing 
a diagnosis of SIS. For further evaluation and 
accurate diagnosis, investigations including X-rays, 
ultrasound (US), and magnetic resonance imaging 
(MRI) may be recommended.1,2

	 Management that can be considered at 
the beginning of the visit is conservative therapy, 
including physical therapy and anti-inflammatory 

https://creativecommons.org/licenses/by-nc-sa/4.0/
https://e-journal.unair.ac.id/index.php/JOINTS
https://orcid.org/0000-0003-2302-1640
https://orcid.org/0000-0003-2274-0467
https://doi.org/10.20473/joints.v14i2.2025.99-104
mailto:dr.rita%40unusa.ac.id?subject=


This is an open access article under the CC BY-NC-SA license Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License

100

drugs.1 However, conservative treatment only 
provides satisfactory results within 2 years in 
60% of cases. This significantly impairs produc-
tivity in most patients. If symptoms persist after 
conservative therapy, other alternatives may be 
considered, including invasive and non-invasive 
procedures. Invasive procedures may involve 
surgery, but patients often refuse due to fear of 
surgery. Therefore, non-invasive procedures are 
more commonly considered, including injections 
with regenerative agents.2

	 A randomized controlled trial (RCT) 
involving 31 patients with chronic supraspinatus 
tendinopathy evaluated the effects of hypertonic 
dextrose prolotherapy (HDP). The intervention 
group received 20% HDP injections at the supra-
spinatus enthesis under ultrasound guidance, 
while the control group received 5% normal 
saline. The results showed that HDP injections 
reduced pain, prevented disability, and improved 
shoulder function based on active range of motion 
(AROM).4  Another RCT study also evaluated 
the effect of HDP injection on pain levels and 
disability in 57 patients with chronic supraspinatus 
tendinosis. The study group was divided into 
two, with 29 patients allocated to the intervention 
group (receiving 20% HDP injection) and 28 
patients allocated to the control group (receiving 
5% normal saline injection). The study concluded 
that HDP injections alleviated short-term pain 
and disability in patients with chronic supraspinatus 
tendinosis.5

	 This study aimed to evaluate the effect 
of HDP injection in patients with SIS and diabetes 
mellitus on pain intensity and shoulder function.

MATERIAL AND METHODS

Study Design
This study used a quasi-experimental, non-randomized 
design and included patients diagnosed with SIS 
and diabetes mellitus at Hajj Regional Hospital, 
Surabaya, Indonesia. Participants were recruited 
from the Physical Medicine and Rehabilitation 

Outpatient Clinic between January 2022 and 
December 2023. A consecutive non-probability 
sampling method was applied. All patients who 
visited the clinic during the study period and met 
the inclusion criteria were invited to participate 
until the target sample size was achieved.

Inclusion and exclusion criteria
Participants included adults aged 30–70 years 
who had chronic shoulder pain lasting more than 
three months, were clinically diagnosed with 
SIS, and had diabetes mellitus. Patients were 
excluded if they had a history of shoulder or 
cervical spine surgery, post-traumatic shoulder 
injury, or full-thickness rotator cuff tears.

Intervention
All participants assigned to the HDP group received 
a 5 ml injection of HDP at a concentration of 20% 
into the supraspinatus tendon and subacromial- 
subdeltoid bursa (SASD) under aseptic conditions 
with US guidance. The US device used was a 
Canon Xario 100 model. The probe used was an 
18L7 linear transducer with a frequency of 7.2–
14 MHz. HDP injections were administered by 
physiatrists certified in interventional pain man-
agement. In addition to receiving HDP injections, 
the HDP group also received non-interventional 
therapy, including pharmacotherapy and regular 
rehabilitation management: ultrasound diathermy 
(USD), transcutaneous electrical nerve stimulation 
(TENS), and shoulder AROM exercises. Meanwhile, 
the control group received the same pharmacotherapy 
and regular rehabilitation therapy as the HDP 
group without HDP injections.

Study Outcome
The outcomes defined in this study were divided 
into two categories: patient pain levels and patient 
shoulder functionality. Patient pain levels were 
determined using a numeric rating scale (NRS). 
NRS is a tool for measuring the level of pain ex-
perienced by each individual. NRS measurements 
are taken by a doctor or examiner by directly asking 
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the patient about the level of pain they are currently 
experiencing. There are a total of 11 pain levels, 
ranging from level 0, which indicates no pain at 
all, to level 10 (the maximum level), which indicates 
severe pain. The patient responds with a single 
number (on a scale of 0 to 10) indicating the level 
of pain they are currently experiencing, which is 
the NRS score assigned.6

	 The shoulder AROM assessed in this 
study included flexion, abduction, external rotation, 
and internal rotation. These measurements were 
performed using a standard two-arm goniometer. 
Shoulder flexion and abduction were evaluated in 
the standing position, shoulder extension was 
measured with the elbow flexed at 90° in the 
prone position, shoulder internal rotation was 
measured with the shoulder abducted at 90° and 
the elbow flexed at 90° in the prone position, 
and external rotation of the shoulder is measured 
with the shoulder abducted 90° and the elbow 
flexed 90° in the supine position.7 These two out-
comes were assessed three times each, including: 
before receiving the intervention, immediately 
after receiving the intervention, and two weeks 
after receiving the intervention.

Data Analysis
General data, including age and sex, were collected 
and analyzed descriptively. It’s presented as 

mean and standard deviation (SD) or number 
(n) and percent (%). Main data, including NRS 
and shoulder AROM, were presented as mean 
and SD for each group. The statistical analyses 
included intergroup and intragroup comparisons. 
Intergroup differences between the HDP and NS 
groups were assessed using an independent sample 
t-test, while intragroup changes across the three 
evaluation points were analyzed using repeated 
-measures ANOVA. The significance level was 
set at p < 0.05. Data were entered using Microsoft 
Excel, and statistical analysis was performed using 
IBM SPSS Statistics version 25 (IBM Corp., 
Armonk, NY, USA).

RESULTS

Data from twenty participants were analyzed. 
The mean ages in the HDP and control groups 
were 55.1 ± 5.7 and 57.6 ± 4.9 years, respectively. 
Female participants were more common in both 
groups, comprising 70% in the HDP group and 
90% in the control group, as shown in Table 1.
	 We assessed the patient's pain complaint 
used NRS. There was a significant difference in 
the mean values between the HDP and control 
groups before intervention and two weeks after 
intervention evaluation (p = 0.000), as shown in 
Table 2. Within-group comparison, there was a 

Participants Data HDP Group (10) Control Group (10)
Age, mean ± SD 55.1 ± 5.7 57.6 ± 4.9
Gender, n (%)

Male 3 (30%) 1 (10%)
Female 7 (70%) 9 (90%)

Table 1. Participants data.

Table 2. The NRS before intervention, immediately after intervention, and two weeks after intervention.
NRS HDP Group (10) Control Group (10) p-valuea

Before intervention 5.9 ± 0.99 6 ± 0.66 0.795
Immediately after the 
intervention

2.8 ± 0.91 5 ± 0.81 0.000

Two weeks after the 
intervention

0.9 ± 0.73 4.1 ± 0.56 0.000

p-valueb 0.000 0.000  
aIntergroup analysis using an independent samples t-test
bIntragroup analysis using repeated-measures ANOVA
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significant NRS reduction after intervention between 
both groups (p = 0.000). At all three time points 
— before, immediately after, and two weeks after the 
intervention — the HDP injection group demonstrated 
higher values than the control group.
	 Shoulder AROM (abduction, flexion, 
internal rotation, and external rotation) was exam-
ined three times. The mean AROM was observed, 
as shown in Table 3. This study showed a significant 
difference in the mean AROM values in both 
inter- and intra-group comparisons before the 
intervention, immediately after the intervention, 
and two weeks after the intervention, especially 
in the HDP group, with a significance value of p 
< 0.05.

DISCUSSION

HDP injection is a regenerative therapy that has 
been widely used as a treatment for chronic pain 
caused by musculoskeletal disorders. Regenerative 
therapy with HDP injection works by stimulat-
ing tissue proliferation through triggering an 
inflammatory response. The beneficial effects of 
HDP injection are thought to restore structural or 
anatomical integrity that has been compromised.8–10

	 We had difficulty finding previous studies 
on HDP injections specifically targeting SIS pa-
tients with diabetes mellitus. However, we found 
several references from other articles discussing 
HDP injections in cases of shoulder pain. A 

Table 3. The shoulder AROM before intervention, immediately after intervention, and two weeks after intervention.
HDP Group (10) Control Group (10) p-valuea

Shoulder abduction AROM (mean ± SD)
Before intervention 81 ± 20.24 70.5 ± 29.19 0.362

Immediately after the 
intervention

145 ± 23.68 83.5 ± 38.30 0.000

Two weeks after the 
intervention

170 ± 19.43 112 ± 24.40 0.000

p-valueb 0.000 0.000  
Shoulder flexion AROM (mean ± SD)

Before intervention 92.5 ± 17.83 75.5 ± 31.83 0.158
Immediately after the 

intervention
155 ± 19.43 93.5 ± 19.43 0.000

Two weeks after the 
intervention

176 ± 8.43 115 ± 29.90 0.000

p-valueb 0.000 0.000  
Shoulder internal rotation AROM (mean ± SD)

Before intervention 22.5 ± 15.85 13 ± 10.32 0.130
Immediately after the 

intervention
60 ± 23.45 18.5 ± 14.34 0.000

Two weeks after the 
intervention

84 ± 12.64 25.5 ± 25.21 0.000

p-valueb 0.000 0.002  
Shoulder external rotation AROM (mean ± SD)

Before intervention 20.5 ± 13.21 11 ± 11,00 0.098
Immediately after the 

intervention
55.5 ± 25.54 17.5 ± 14.95 0.001

Two weeks after the 
intervention

81 ± 14.49 23.5 ± 17.48 0.000

p-valueb 0.000 0.000  
aIntergroup analysis using an independent samples t-test
bIntragroup analysis using repeated-measures ANOVA
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case report that administered HDP injections for 
chronic shoulder pain aimed to evaluate the use 
of HDP injections as a management option for 
shoulder pain. The findings of the case report in-
dicated that HDP injections are a fairly effective 
management option for chronic shoulder pain. 
Additionally, HDP injections also serve as an 
alternative option for some patients who refuse 
surgery.9 Other studies have also reported that 
patients experienced significant improvements 
in pain and joint stability.8

	 An RCT evaluating the effects of HDP 
injections in patients with chronic supraspinatus 
tendinopathy demonstrated reduced shoulder 
pain and improved active range of motion.4 Another 
RCT study also compared the effects of HDP injec-
tions versus a control group in cases of rotator cuff 
tendinopathy with severe pain. The study stated 
that participants in the HDP injection group (who 
also received physical therapy) experienced longer 
-lasting pain relief compared to the control group, 
who received saline injections.11 In addition, another 
RCT study also reported similar results. The study 
examined the effect of HDP injections on pain 
levels and shoulder disability in cases of chronic 
supraspinatus tendinosis. The study concluded that 
HDP injections improved pain and disability in the 
short term in patients with chronic supraspinatus 
tendinosis. Additionally, ultrasound scans revealed 
morphological changes in the tendon that were 
recorded by the sixth week.5

	 According to several studies, HDP has 
a longer-term effect in reducing musculoskeletal 
complaints. Another study concluded that HDP 
provides longer-lasting efficacy benefits in cases 
of knee osteoarthritis.12–14 An article proposes an 
explanation for the mechanism behind HDP's 
consistent and sustained efficacy over the long 
term. HDP is suggested to stimulate fibroblast 
proliferation and enhance collagen and extracellular 
matrix production in the affected tendon.15

	 Although this study showed a significant 
reduction in pain and improvement in shoulder 
function after HDP injection in patients with SIS 

and diabetes mellitus, it is important to interpret 
these findings with caution due to its non-ran-
domized design. The lack of randomisation may 
have introduced selection bias and potentially 
influenced comparisons between groups, despite 
similar baseline NRS scores. Future randomised 
controlled study is needed to confirm these findings.
	 This study has several limitations. First, 
limited participants due to specific target population 
(SIS patients with diabetes mellitus). Second, the 
non-randomized sampling method used in this 
quasi-experimental study may limit the general-
izability of the findings; however, this approach 
was appropriate to the clinical setting and design. 
Third, this study focused only on evaluating clinical 
changes and did not evaluate morphological changes 
through ultrasound scanning.

CONCLUSION

In this study, HDP injection showed significant 
benefits for patients with shoulder impingement 
syndrome and diabetes mellitus. It effectively 
reduced pain intensity based on NRS evaluation 
and improved shoulder function based on shoulder 
AROM assessment within two weeks after injection. 
Further studies are needed to assess its long-term 
effectiveness.
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