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Multiple modalities such as physiotherapy and steroid injections have been applied to treat rotator cuff 
tendinopathy. Prolotherapy has also been shown to be effective for tendinitis. In this study compared 
physiotherapy exercises and dextrose prolotherapy with a corticosteroid to demonstrate optimal therapy 
for Rotator Cuff Tendinopathy.120 patients were randomly divided into 3 groups of 40: prolotherapy, 
corticosteroid, physical training. The severity of pain and shoulder function was investigated according to 
NRS and SPADI, respectively, at the beginning of the study, and weeks (1, 4 and 12) after the 
intervention. In all groups, NRS and SPADI reduced notably over time. At weeks 1, 4 and 12, SPADI and 
NRS were not remarkably different in the corticosteroid and prolotherapy groups. But, in third group, the 
severity of pain and shoulder disorder was statistically more than the other two groups. Physical 
modalities may be less beneficial in for pain and shoulder dysfunction as well as dextrose prolotherapy 
together with corticosteroid infusions can usefully decrease pain and incapacitation in patients with 
rotator cuff tendinopathy.  

Keywords: Rotator cuff tendinopathy, Corticosteroid, Physical therapy, Dextrose prolotherapy 

 
INTRODUCTION 

Rotator cuff tendinopathy (RCT) regularly is 
known as one of the agents of shoulder pain with 
increase in thickness of tendon together with 
mechanical contention of subacromial soft tissue 
close the acromial arch   (1-3). In parallel, two 
factors such as aging and repetitive activities 
seem to be one of the main reasons for RCT (2).  

On the other hand, multiple modalities such 
as laser therapy, strong exercises, corticosteroids, 
massage and etc., can decrease the pain, and 
regression the normal range of movement from 
the joint (4 -8). Studies have known that dextrose 

prolotherapy as a therapy option on hip, Achilles 
tendonitis, etc., and a tool to reduce the intra-
articular signs and musculoskeletal inflammation 
has been suggested, plus it causes to increase 
inflammatory activity, and subsequently increase 
the activity of fibroblasts, which results in collagen 
synthesis (9-13)  

Furthermore, little researches have been done 
on shoulder rotator cuff tendinopathy to compare 
the prolotherapy influence with other remedy 
modalities (14-17). Nevertheless, to our 
knowledge, there is no study on compare and its 
efficacy with steroid injections. Therefore, this 
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research was conducted on patients with rotator 
cuff tendonopathy in shoulder joint to compare 
efficacy of dextrose prolotherapy with 
physiotherapy and local corticosteroid injections 
  
MATERIALS AND METHODS 

The present study is performed as a 
randomized prospective double-blind clinical trial. 
The ethics committee of Shahid Beheshti 
University of Medical Sciences approved the 
study (lR.SBMU.REC.1397.028) and its protocol 
was registered in Iranian Registry of Clinical Trial 
(IRCT) under ID: IRCT20101113005172N4. 

Sample size was estimated to be 40 per 
group assuming an α-error of 0.05, power of 80%, 
and drop-out rate of 10%. 

A total of one hundred and twenty patients 
admitted to Imam Hossein Hospital using shoulder 
pain history at least 6 weeks, who confirmed the 
diagnosis of RCT by physical inspection and 
imaging techniques. Exclusion criteria include a 
shoulder surgery history, diabetes, immune 
system disorder, and malignancy. Whole eligible 
participants were aware of this study and also, 
patients could relinquish the research at any time 
and in this case, were deprived of the analysis.  

Participants were indiscriminately divided into 
three groups: 1: prolotherapy (n=40) , 
2:corticosteroid (n=40) ,3: physical training (n=40). 
Demographic information with the severity of 
shoulder pain and disability were recorded at the 
beginning of each patient. The severity of pain in 
patients and shoulder function were investigated 
according to the Numerical Rating Scale (NRS) 
and Shoulder Pain and Disability Index (SPADI), 
respectively .After locating the case in the sitting 
position, P&D was conducted. 

In group P (Prolotherapy): 
Injection in 3-5 sites by 25 G, 3.5 cm needle 

using 8 cc of dextrose 12.5% solution including 40 
mg of lidocaine 

In group C (corticosteroid injection):  

Injection in 3-5 sites by 25 G, 5 cm needle 
using 8 cc of lidocaine 1% solution including 80 
mg of triamcinolone (figure 1). 

In group E (physiotherapy): 
Injection in 3-5 sites by 25 G, 5 cm needle 

using 8 cc of lidocaine 1% solution conducted 
(figure 1), and  one week later, physiotherapy 
starts daily for 10 sessions with Tense, 

Ultrasound, Hot Package modalities. 

(TENS in conventional mode for 20 min, a 
1 MHz ultrasound at an intensity of 1.5 W/cm2 for 
5 min, and hot pack application on the upper 
trapezius muscle for 15 min.) 

Participants are advised not to utilize NSAIDs 
for 1 week after the intervention and for 3 days 
keep shoulder immobilization for. Patients were 
assessed 1 week, 4 weeks and 12 weeks after the 
evaluation of the SPADI questionnaire and pain 
assessment. 

 By anesthesiologist, whole interventions were 
done in one center. Information collectors and 
analyzer were sightless to the patient's assigned 
group. 

Statistical analysis was conducted using 
SPSS software v22. Findings are presented as 
mean ± standard deviation (SD). A two-way 
repeated measure analysis of variance (ANOVA) 
was done to identify the effect of the intervention 
at each time point and its repeated measurements 
for intragroup analyses. Statistical significance 
was defined by P-value <0.05. 
 
RESULTS  

One hundred and twenty patients were 
registered in 3 groups. Due to missing follow-up, 2 
patients were deprived of prolotherapy and 
physiotherapy groups. Groups were 
homogeneous in terms of demographic factors, 
follow-up time, as well as the baseline scores of 
NRS and SPADI (Table 1).  

Based on figures 2 and tables 2, 3 and 4 the 
results of pain and disability are shown. NRS and 
SPADI were notably reduced more than time in 
whole groups studied (P <0.001). However, 
significant differences were found between NRS 
(P = 0.018) and SPADI (P <0.001) between all 
groups. In addition, there was no significant 
difference between NRS and SPADI in groups (P> 
0.05), after 1 week of the interventions, 

4 weeks after the methods, the numerical 
ranking scale and the prevalence of shoulder pain 
(P = 0.029) and disability index (P = 0.015) in the 
physiotherapy group were higher than those in the 
prolotherapy groups. Based on tables 2, 3, 4 and 
5, 12 weeks after therapy, NRS (P = 0.016) and 
SPDI (P <0.001) significantly decreased in the 
prolotherapy group compared to the 
physiotherapy group (P = 0.016 and P <0.001). 
Furthermore, in the results of one and three 
months after injection, we observed that there was 
no statistically significant difference in the findings 
of prolotherapy and corticosteroid interventions.   
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Table 1: Baseline characteristics of the subjects in the groups 
 
 
 
 
 
 
 

Mean±SD; the mean difference is significant at the 0.05 level. NRS, Numerical Rating Scale; SPADI, 
Shoulder Pain and Disability Index. 

 
Table2: Mean (±SD) NRS of the groups at baseline, 1 weeks, 1 months and 3 months after 

treatment 
 

group Baseline 1 weeks 1 months 3 months 
P value for changes 

 over  time 

Corticosteroid 5.72 (1.30) 3.27 (1.53) 2.72 (1.48) 1.95 (1.50) <0.001 

Physiotherapy 5.63 (1.30) 3.52 (1.51) 3.13 (1.90) 2.92 (2.46) <0.001 

prolotherapy 5.63 (1.38) 3.68 (1.52) 2.28 (1.55) 1.84 (1.70) <0.001 

 
Table 3: Generalized linear model parameter estimates of … (NRS) over time for the 3 groups 

 
Time Indicators B (SE) p value 

Baseline 

Intercept 5.63(0.216) <0.001 

Corticosteroid .093(0.301) 0.757 

physiotherapy 0.00(0.305) 1.000 

prolotherapy Reference 

1 weeks after treatment 

Intercept 3.684(0.248) <0.001 

Corticosteroid -.409(0.346) 0.239 

physiotherapy -.158(0.350) 0.653 

prolotherapy Reference 

1 months after treatment 

Intercept 2.28(0.269) <0.001 

Corticosteroid .43(0.375) 0.248 

physiotherapy .84(0.380) 0.029* 

prolotherapy Reference 

3 months after treatment 

Intercept 1.842(0.313) <0.001 

Corticosteroid .108(0.437) 0.805 

physiotherapy 1.079(0.442) 0.016* 

prolotherapy Reference  

 
Repeated-measures F test between treatment groups over time =2.84; df =4.65; p = 0.018 

; B = parameter measurements; SE=Standard Error 
 

Table4: Mean (±SD) SPADI of the groups at baseline, 1 weeks, 1 months and 3 months after 
treatment 

 

group Baseline 1 weeks 1 months 3 months 
P value for  

changes over  
time 

Corticosteroid 60.48(12.51) 38.80(11.93) 27.61(11.14) 14.61(10.44) <0.001 

Physiotherapy 59.69(12.94) 44.39(13.44) 36.53(17.35) 31.41(21.62) <0.001 

prolotherapy 62.89(11.81) 41.92(13.08) 28.07(15.85) 17.89(14.91) <0.001 

 
 
 

variable prolotherapy Corticosteroid Physiotherapy p-value 

N 38 40 38  

Age  45.89 ± 12.22  47.38 ±11.90 48.13±11.56 0.707 

Gender (Male :Female) 17:21 17:23 20:18 0.644 

NRS (Stage 0) 5.63± 1.38 5.73± 1.30 5.63± 1.30  0.937 

SPADI (Stage 0) 62.89± 11.81 60.84± 12.54  59.70± 12.94) 0.507 
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Table 5: Generalized linear model parameter estimates of SPADI over time for the 3 groups 
 

 Indicators B (SE) p value 

Time    

Baseline 

Intercept 62.895(2.019) <0.001 

Corticosteroid -2.414(2.820) 0.394 

physiotherapy -3.198(2.856) 0.265 

prolotherapy Reference 

1 weeks after treatment 

Intercept 41.923(2.080) <0.001 

Corticosteroid -3.115(2.904) 0.286 

physiotherapy 2.470(2.941) 0.403 

prolotherapy Reference 

1 months after treatment 

Intercept 28.077(2.426) <0.001 

Corticosteroid -.462(3.388) 0.892 

physiotherapy 8.462(3.431) .015* 

prolotherapy Reference 

3 months after treatment 

Intercept 17.895(2.634) <0.001 

Corticosteroid -3.279(3.679) 0.375 

physiotherapy 13.522(3.725) <0.001** 

prolotherapy Reference 

Repeated-measures F test between treatment groups over time =5.98; df =3.76; p <0.001 
; B = parameter measurements; SE=Standard Error 

 
 

 
Figure 1- Estimated marginal means for NRS 
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Figure 2- Estimated marginal means for SPADI 
 
DISCUSSION 

Multiple modalities such as physiotherapy and 
steroid injections have been applied to treat 
rotator cuff tendinopathy. Prolotherapy has also 
been recently shown to be effective for tendinitis. 
In this research, we performed a comparison of 
these two methods and we observed the 
remarkable reduction of the shoulder disability 
functional together with pain by prolotherapy with 
dextrose 12.5 %, as well as outcomes of analysis 
data suggested that because of low-cost and 
available procedure of this therapy protocol it can 
be effective to the decrease of pain and improve 
functionality together with corticosteroid injection. 
Moreover, standard physical treatment modalities 
by shoulder tendinopathy remedy are efficient, 
however, and then one and three months (long-
term prognosis) as dextrose 12.5% or 
corticosteroid injection techniques will not be as 
successful. 

Numerous researches on corticosteroid 
injections for treating shoulder pain and RCT have 
investigated (16-18). Our data revealed that 
corticosteroid injections (triamcinolone) notably 
reduced NRS and SPADI during the time. 
Gialanella et al. 2011 reported that intra-articular 
injection of 40 mg triamcinolone ameliorates 
shoulder pain for three months in rotator cuff tears 
(19). This is an agreement with our findings, 
although, there is a distinct on the periarticular 

injections and pain evaluation by NRS. In another 
study by Garvey et al.2018 on subacromial 
impingement syndrome have shown during three 
and six months then the injection of corticosteroid, 
the SPADI ameliorated (20). 

The corticosteroid injections were performed 
under ultrasound guidance for excellent results. In 
parallel, numerous studies show that post-
injection pain and disability by sonography lead to 
better results than blind subacromial injections 
(22, 21). It must be noted that in some recent 
researches, high corticosteroid doses have better 
effective (16). Nevertheless, we utilized a high 
dose of 80 mg of triamcinolone). However, 
confined researches indicate that high doses of 
corticosteroids have inappropriate effects (21, 22). 

TENS (Transcutaneous Electrical Nerve 
Stimulation) is a non-invasive, secure and nearly 
non-destructive therapy (23). Also, ultrasound 
waves decrease pain in treating soft tissue 
damages by precipitating the regeneration and 
reducing the inflammation (24). The outcomes of 
this research indicated that NRS and SPADI have 
remarkably reduced during the time after 
physiotherapy. However, NRS and SPADI are 
significantly lower than those of prolotherapy and 
corticosteroid groups. Another study by Gofeld et 
al., 2013 suggested that Pulsed Radiofrequency 
(P-RF) of suprascapular nerve reduces NRS, and 
SPADI during the time in chronic shoulder pain 
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(25). 
More researchers have shown that 

prolotherapy is secure, efficient, and with minimal 
complications (26, 27). Our findings revealed that 
prolotherapy with dextrose 12.5% as an available 
and acceptable therapy way notably reduces pain 
and increase the functionality and span of move in 
the patients complained from rotator cuff 
tendinopathy of the shoulder; also effectiveness 
this method was the usual procedure of 
corticosteroid injection. 

 Bertrand et al., 2016 showed that Enthesis-
Dextrose prolotherapy ameliorates VAS than 
Enthesis-Saline and Superficial-Saline (28), as 
well as Rabago et al.2014 demonstrated, dextrose 
prolotherapy meliorates Western Ontario 
McMaster University Osteoarthritis Index in the 
patients with knee osteoarthritis (WOMAC) (29). 

Prolotherapy with platelet-rich plasma (PRP) 
in patients with Chronic Recalcitrant Plantar 
Fasciitis makes better Foot Functional Index and 
subcategory score than the Dextrose-
Prolotherapy group (30). So, it seems that there 
may be superior procedures rather than dextrose 
to treat inflammation and function of the 
tenosinovial parts.  

Seven et al.2017 suggested that prolotherapy 
presented maximum pain relief and progress of 
performance by ameliorating VAS, SPADI, and 
WORC in patients with chronic rotator cuff lessons 
(26). This line of findings is consistent with our 
study.  

On the pain control and functional ameliorate, 
some various researches show that 
corticosteroids and dextrose prolotherapy were 
not significant difference (27, 31); these findings 
are in line with our outcome. 

CONCLUSION 
Taken together, dextrose prolotherapy is as 

useful as conventional corticosteroid injection 
technique in pain decrease and functional 
ameliorating of shoulder joint. Physiotherapy 
procedures are also effective but less effective 
than corticosteroid or dextrose prolotherapy 
modalities. 
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