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1. INTRODUCTION
Decades after myofascial pain syndrome was first described, the 
diagnosis and management of related chronic musculoskeletal 
symptoms have remained challenging for clinicians.1,2 Despite 
advances in the understanding of myofascial pain syndrome’s 
underlying pathogenesis and efforts to establish practical diag-
nostic criteria widely accepted by clinicians,3 a widely accepted 
consensus for effectively managing such chronic condition has 
not been established.

Various physical treatments have been proposed, includ-
ing mechanical pressure, stretching, ultrasound, low-level laser 
therapy, transcutaneous electrical nerve stimulation, and repeti-
tive magnetic stimulation.4 Although they are supported by con-
trolled studies and clinical trials, physical treatment strategies 
have often been limited by practitioner-dependent factors, lack 
of technical standardization, and availability of experienced 
practitioners and facilities.

Pharmacologic therapies, including nonsteroidal anti-inflam-
matory drugs, transdermal local anesthetic preparations, muscle 

relaxants, anticonvulsants, antidepressants, and botulinum type 
A toxin, have played major roles in the management of chronic 
symptoms,5 having advantages of accessibility and providing 
timely symptomatic relief. However, adverse reactions to pro-
longed pharmacologic treatments and interactions with other 
medications are not uncommon in clinical practice,6–8 especially 
in elderly patients with other chronic illnesses.9 In most cases, 
medications achieved only temporary and partial symptomatic 
alleviation without reducing the frequency or intensity of relaps-
ing symptoms.

Needle-based interventions, such as acupuncture, dry nee-
dling, and trigger point injections, were introduced and rapidly 
popularized. Needling treatments are inexpensive and minimally 
invasive, and early clinical applications have demonstrated 
promising efficacy.10,11 However, the optimal regimen for nee-
dling treatment remains debated.6–8 Dextrose injection, among a 
variety of regimens used, has emerged as a cost-effective option 
with known proliferative effects.12–14 In this study, we examined 
the effectiveness of local dextrose injection for treating myofas-
cial pain based on consecutive treatments in our department.

2. METHODS
This study was approved by the institutional review board of 
our hospital, and it followed the principles of the Declaration 
of Helsinki. We searched for ultrasound-guided injection proce-
dures performed from August 2015 to April 2016 in our report-
ing database and picture archiving and communication system. 
Indications for treatment and treatment regimens were recorded, 
enabling us to refine the search for specific regimens and indi-
cations. We included patients treated with ultrasound-guided 
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injection of 15% dextrose for chronic musculoskeletal symp-
toms that persisted for more than 1 month. Patients with known 
traumatic events or other potentially contributory medical con-
ditions, such as autoimmune diseases or metastatic malignan-
cies, were excluded.

We obtained the medical records of these patients from an 
electronic medical record database. We reviewed the basic pro-
files of patients, the initial presentation with specified site and 
duration, physical findings, diagnostic ultrasound findings, 
symptom severity as documented based on a visual analog scale 
(VAS), immediate response after treatment, response reported 
by patients on follow-up visit 1 month after treatment, major 
chronic medical conditions, and procedure-related adverse 
reactions.

If the patient was not present for a follow-up, we interviewed 
the patient by telephone and documented the treatment response 
reported by the patient or caregiver. We excluded patients who 
did not receive posttreatment reevaluation at the clinic or 
through a telephone interview.

Patients with refractory chronic pain affecting various ana-
tomical regions were referred to a special musculoskeletal inter-
ventional clinic if they responded poorly to pharmacologic or 
physical therapies. They received diagnostic ultrasound analy-
sis to exclude other possible musculoskeletal pathologies and 
were asked to describe their symptom intensity using the VAS. 
VAS scores ranged from 0 to 10, with 0 indicating the absence 
of pain and 10 indicating maximal pain intensity. Written 
informed consent was obtained for ultrasound-guided dex-
trose injection treatment. The treatment was performed by one 
radiologist specializing in musculoskeletal ultrasound-guided 
interventions.

Skin disinfection of the puncture site was performed accord-
ing to the standardized infection control protocol of our hos-
pital. Under ultrasound guidance with an SL 15-4 linear-array 
transducer (S2000; Siemens-Acuson, Mountainview, CA, USA) 
or 14-L5 linear transducer (S3000 Siemens-Acuson), repeated 
needle puncture was performed with a 23G needle targeting 
suspicious trigger points. Meanwhile, 10-ml of 15% dextrose 
water was injected slowly into the triggering muscle fascicles 
and perimysium between them. After injection, we manually 
compressed the injection site to achieve hemostasis, and patients 
were evaluated for immediate adverse reactions within 15 min 
after treatment.

To evaluate the treatment response, a follow-up visit to the 
clinic was scheduled 1 month after treatment. All patients were 
instructed to avoid using topical or oral anti-inflammatory med-
ications and performing rigorous exercise before the follow-up 
visit. Furthermore, they were informed of possible adverse reac-
tions to the treatment.

We performed a descriptive and inferential statistical analy-
sis using Matlab R2015b (MathWorks, Natick, MA, USA). 
Comparisons between groups and documented treatment 
responses were conducted using a paired sample t-test. A p value 
of <0.01 was considered statistically significant.

3. RESULTS
In the period from August 2015 to April 2016, 45 consecutive 
patients received ultrasound-guided 15% dextrose injections. 
The mean age of treated patients was 56.6 years. All the treated 
patients returned to our clinic for follow-up or repeated treat-
ment. Of the 45 patients, 11 (24.4%) reported complete resolu-
tion of symptoms at the treated site, and 3 (6.6%) reported no 
response or worsening of symptoms after treatment. The mean 
reported VAS score was 7.0 pretreatment and 2.4 posttreatment, 
with an average pain severity reduction of 65.0%. We analyzed 
the treatment outcomes through further stratifying the patients 

into subgroups (as shown in Table  1) based on sex, age, and 
injection treatment site.

We treated 26 (57.8%) female patients (mean age: 54.5 years) 
and 19 (42.2%) male patients (mean age: 59.6 years). The aver-
age pretreatment symptom severity, quantified as VAS scores, 
was 7.0. The mean changes in VAS scores were −4.46 and −4.69 
(63.7% and 67.0% reduction in pain severity), respectively. In 
both subgroups, statistical differences were observed between 
pretreatment and posttreatment VAS scores (p < 0.001 for both 
groups).

Among the included patients, 23 younger patients (age <60 
years) reported a 62.1% reduction in pain severity, and 22 older 
patients (age >60 years) had an average 68.2% reduction in 
pain severity. The differences in symptom intensities before and 
after treatment were statistically significant for both groups (p 
< 0.001).

Of the 45 patients, 12 (26.7%) received dextrose injection at 
their rotator cuff muscles, 18 (40.0%) at muscle groups in lower 
extremities, 7 (15.6%) at their upper extremity muscles, and 8 
(17.8%) at axial muscles, including lower neck, upper back, and 
lower back muscles. In all subgroups, we observed a more than 
50% reduction in pain intensity at the treated site, which was 
statistically significant. No immediate adverse reactions or com-
plications were reported following the intervention.

4. DISCUSSION
For refractory chronic myofascial pain, as therapeutic alterna-
tives to invasive treatments, increasing attention has been given 
to the clinical application of ultrasound-guided needle injec-
tion of bioactive agents. Dextrose injections, commonly used in 
prolotherapy by clinicians for decades, have been evaluated in 
numerous retrospective series and randomized controlled trials. 
Theoretically, dextrose injection leads to local inflammation, 
mimicking the condition of tissue injury, and stimulates the pro-
liferation cascade, as observed in experimental animal models. 
Tissue repair and remodeling follow the transient inflammatory 
state and have been associated with short- and long-term relief 
for patients with chronic musculoskeletal symptoms.15–17

In a case series of 67 patients with chronic myofascial pain 
treated with repeated 15% dextrose injection, the average pain 
score decreased from 7.0 to 2.55, reaching statistical signifi-
cance.18 In another series of 20 patients treated with a single 
12.5% dextrose injection, significant improvements were dem-
onstrated in musculoskeletal symptoms.19 In a recent literature 

Table 1

Pain intensity before and after dextrose injection in each patient 
subgroup

Subgroup Age

VAS scores  
before  

treatment

VAS scores  
after  

treatment

Change in  
VAS scores  

(percentage) p

All subjects (N = 45) 56.6 7.00 2.44 −4.56 (65.08%) <0.001
Gender      
 Female (N = 26) 54.5 7.00 2.54 −4.46 (63.71%) <0.001
 Male (N = 19) 59.6 7.00 2.31 −4.69 (67.00%) <0.001
Age
 Age < 60 (N = 23) 46.0 7.00 2.65 −4.35 (62.14%) <0.001
 Age > 60 (N = 22) 67.8 7.00 2.22 −4.78 (68.29%) <0.001
Injection sites
 Shoulder muscles (N = 12) 61.3 7.08 2.66 −4.42 (62.43%) <0.001
 Upper extremities (N = 7) 54.8 6.50 1.83 −4.67 (71.85%) 0.002
 Axial muscles (N = 8) 47.2 7.37 3.37 −4.00 (54.27%) 0.001
 Lower extremities (N = 18) 59.0 6.89 2.06 −4.83 (70.10%) <0.001

VAS = visual analog scale.
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review investigating evidence for prolotherapy efficacy, Hauser 
et al. reviewed 11 studies involving 709 patients treated with 
an injection of 12.5% dextrose for chronic myofascial pain at a 
single clinic. Follow-up of patients for an average of 19 months 
showed that the treatment response was statistically significant, 
with average VAS score of 6.3 before treatment and 2.2 after 
treatment.20 Two retrospective series of 127 and 177 patients 
treated with 20% dextrose injections demonstrated drastic relief 
of chronic myofascial pain and functional disabilities, which 
contributed to restoration of daily activities in more than 80% 
of patients.21,22 These results were not site-specific but univer-
sally positive. However, the dextrose concentrations used in 
these studies were inconsistent because currently, no consensus 
exists in terms of optimal regimen. Nevertheless, all regimens of 
the dextrose solution resulted in remarkable positive outcomes.

With notable results of dextrose injections shown in many 
case series, investigations comparing dextrose with other treat-
ment modalities have also emerged to determine their efficacy 
over placebo or other injection regimens. In a Korean prospec-
tive, randomized controlled study, 23 patients received trigger 
point injections with 5% dextrose, 20 received normal saline, 
and 21 received 0.5% lidocaine. Posttreatment symptomatic 
improvements, as measured by the average decrease in VAS 
score, were significantly different between the groups, with the 
dextrose group having the greatest difference in VAS score (p < 
0.01).23 From a clinical perspective, it is evident that dextrose 
injection has intrinsic, advantageous biologic properties com-
pared with other agents used for treating chronic localized mus-
culoskeletal conditions.

In this retrospective study, we reviewed a series of dextrose 
injection treatments that followed the same regimen and proce-
dure. The quality, characteristics, and duration of pain can often 
be nonspecific; hence, all diagnostic studies are inconclusive. 
Therefore, we relied on exclusion rather than inclusion criteria 
for patient selection in our practice, considering onsite diagnos-
tic ultrasound performed by an experienced musculoskeletal 
radiologist. However, all patients presented with chronic, disa-
bling symptoms that were refractory to pharmacologic, physi-
cal, or other treatment modalities. We could identify the trigger 
points and administer the injections with excellent accuracy 
through ultrasound guidance. After treatment, we followed all 
the patients, mostly when the patients returned to our clinic, 
thus eliminating the influence of missing cases. In our statistical 
analysis, we revealed a consistent reduction in pain severity by 
more than 50% following the treatment regardless of sex, age 
groups, and injection site. Our experience of the remarkable effi-
cacy of dextrose injection in Taiwan is consistent with published 
case series.

This study has certain limitations. The retrospective and 
uncontrolled study design and the method of referring patients 
to our clinic may have resulted in a biased selection of patients. 
Several factors were not controlled in our study, and so, the 
included patient population is heterogeneous. The impact of sev-
eral confounding factors was difficult to minimize. Concurrent 
pharmacological treatment, especially use of anti-inflammatory 
and analgesic medications, may influence symptom intensity 
reported by the patient. This study lacks specific inclusion cri-
teria based on objective findings, owing in part to the absence 
of use of specific radiological or laboratory diagnostic tools 
for most of the chronic myofascial pain symptoms reported. 
We might have treated patients with completely different eti-
ologies although they had similar presentations. We used the 
VAS, the most convenient tool used in clinical settings to evalu-
ate pain severity, as the sole outcome measure for treatment 
response. Subjective rating is frequently questioned for its reli-
ability and validity. The long-term effect of dextrose injection 
was not evaluated in this study, owing to the relatively short 

interval between treatment and outcome measurement. In our 
experience; however, injections were frequently repeated when 
symptoms relapsed shortly after remission. It remains unclear 
whether dextrose injection achieves long-term effects beyond 
temporary symptomatic relief.

In future studies, we will investigate the biological properties 
of dextrose in vivo with objective outcome measures, especially 
through diagnostic imaging or histological sampling, which 
may clarify the exact mechanism of clinical responses to dex-
trose injection. Moreover, in the current multidisciplinary care 
of patients with chronic myofascial pain, we aim to compare 
dextrose injection with other therapies, such as physical therapy 
or pharmacologic treatment, through controlled prospective tri-
als. A comparison between our current injection regimens and 
other commonly used agents, conducted through randomization 
and a rigorous study protocol, could help determine the opti-
mal regimen for injection. Furthermore, evaluation of long-term 
outcomes of dextrose injection may help analyze its efficacy in 
long-term symptomatic control and improvement in patients’ 
functional and social disabilities.

In conclusion, ultrasound-guided targeted dextrose injec-
tion for treating refractory localized myofascial pain syndrome 
showed remarkable effectiveness, significantly reducing symp-
tom intensities in the majority of the treated patients 1 month 
after a single injection. Our experience is consistent with avail-
able scientific evidence that dextrose injection is a safe, inexpen-
sive, and efficient treatment.

REFERENCES
 1. Travell J, Simons D. Myofascial Pain and Dysfunction. The Trigger Point 

Manual. Vol 1. Baltimore, MD: Williams and Wilkins; 1983.
 2. Simons D, Travell J, Simons L. Travell and Simon’s Myofascial Pain and 

Dysfunction: The Trigger Point Manual. Vol a. 2nd ed. Baltimore, MD: 
Williams & Wilkins; 1999.

 3. Borg-Stein J, Simons DG. Focused review: myofascial pain. Arch Phys 
Med Rehabil 2002;83:S40–S47(S48-9).

 4. Annaswamy TM, De Luigi AJ, O’Neill BJ, Keole N, Berbrayer D. Emerging 
concepts in the treatment of myofascial pain: a review of medications, 
modalities, and needle-based interventions. PM R 2011;3:940–61.

 5. Desai MJ, Saini V, Saini S. Myofascial pain syndrome: a treatment 
review. Pain Ther 2013;2:21–36.

 6. Alderman D, Alexander RW, Harris GR, Astourian PC. Stem cell prolo-
therapy in regenerative medicine: background, theory and protocols. J 
Prolotherapy 2011; 3:689.

 7. Reeves KD. Prolotherapy: injection of growth factors or growth factor 
production stimulants to growth normal cells or tissue. In: Waldman SD, 
ed. Pain Management. Philadelphia: Elsevier; 2006: p.1106–27.

 8. Cummings TM, White AR. Needling therapies in the management 
of myofascial trigger point pain: a systematic review. Arch Phys Med 
Rehabil 2001;82:986–92.

 9. Hsieh L, Hong C, Chern S. Efficacy and side effects of diclofenac patch 
in treatment of patients with myofascial pain syndrome of the upper 
trapezius. J Pain Symptom Manag 2010; 39:116.

 10. Ceccheerelli F, Bordin M, Gagliardi G, Caravello M. Comparison 
between superficial and deep acupuncture in the treatment of the shoul-
der’s myofascial pain: a randomized and controlled study. Acupunct 
Electrother Res 2001;26:229–38.

 11. Kalichman L, Vulfsons S. Dry needling in the management of musculo-
skeletal pain. J Am Board Fam Med 2010;23:640–6.

 12. Distel LM, Best TM. Prolotherapy: a clinical review of its role in treating 
chronic myofascial pain. PM R 2011; 3: S78–81.

 13. Reeves KD. Prolotherapy: basic science, clinical studies, and tech-
nique. In: Lennard TA, ed. Pain Procedures in Clinical Practice 2 nd ed. 
Philadelphia, PA: Hanley and Belfus; 2000, p.172–90.

 14. Hauser RA, Lackner JB, Steilen-Matias D, Harris DK. A systematic 
review of dextrose prolotherapy for chronic myofascial pain. Clin Med 
Arthritis Musculoskelet Disord 2016, 9: CMAMD. S39160.

 15. Jensen KT, Rabago DP, Best TM, Patterson JJ, Vanderby R Jr. Early 
inflammatory response of knee ligaments to prolotherapy in a rat model. 
J Orthop Res 2008;26:816–23.

CA9V83N9_Text.indb   878 02-Sep-20   19:50:51



www.ejcma.org  879

Original Article. (2020) 83:9 J Chin Med Assoc

 16. Jensen KT, Rabago DP, Best TM, Patterson JJ, Vanderby R Jr. Response 
of knee ligaments to prolotherapy in a rat injury model. Am J Sports 
Med 2008;36:1347–57.

 17. Kim HJ, Jeong TS, Kim WS, Park YS. Comparison of histological changes 
in accordance with the level of dextrose-concentration in experimental 
prolotherapy model. J Korean Acad Rehabil Med 2003; 27:935.

 18. Kim BK, Shin JY, Seo KM. The effect of prolotherapy for the chronic 
pain of musculoskeletal system. J Korean Acad Rehabil Med 2001; 
25:128.

 19. Kim SH, Jeon YH, Park JW. Effects of prolotherapy on chronic muscu-
loskeletal disease. Korean J Pain 2002; 15:121.

 20. Hauser RA, Hauser MA, Baird NM. Evidence-based use of dex-
trose prolotherapy for myofascial pain: a scientific literature review. J 
Prolotherapy 2011; 3: 765.

 21. Lyftogt J. Subcutaneous prolotherapy treatment of refractory knee, shoul-
der, and lateral elbow pain. Australas Musculoskeletal Med 2007; 12: 110.

 22. Hooper RA, Ding M. Retrospective case series on patients with chronic 
spinal pain treated with dextrose prolotherapy. J Altern Complement 
Med 2004;10:670–4.

 23. Kim MY, Na YM, Moon JH. Comparison on treatment effects of dex-
trose water, saline, and lidocaine for trigger point injection. J Korean 
Acad Rehabil Med 1997, 21: 967.

CA9V83N9_Text.indb   879 02-Sep-20   19:50:51




