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1. INTRODUCTION
Shoulder pain is very common and can originate from soft or 
periarticular tissue lesions, joint impairment, or bone diseases. 
Prevalence of self-reported shoulder pain is 16–26%, and it is 
the third most common musculoskeletal problem seen in pri-
mary care consultations.1 The etiology of shoulder pain varies, 
and subacromial impingement syndrome secondary to periar-
ticular tissue damage and degeneration is the most common 
cause2,3 with bone disease and joint impairment contributing to 
a lesser degree.4 Nevertheless, a lack of optimal diagnostic tools 
and effective treatment modalities for shoulder pain suggest 
that other possible etiologies exist.5–7 Myofascial pain syndrome 
(MPS) is caused by myofascial trigger points (MTrPs) and is con-
sidered a possible etiology of shoulder pain.8 Infraspinatus and 
teres minor myofascial pain are common origins of posterior 
shoulder pain.9 Treatments for shoulder pain of myofascial ori-
gin vary9–13 and are only moderately effective in relieving pain.14

Trigger point injection therapy is the main method used to 
manage myofascial pain.15,16 Many medications, techniques, 
and treatment sessions have been developed for MTrP injec-
tions, including dry needle, steroid, lidocaine, and botulinum 
toxin. In addition, hyperosmolar dextrose solution injection 
has a long history and widespread use for chronic muscu-
loskeletal pain, particularly when other standard treatment 
fails.17 Local hyperosmolar dextrose may attract inflammatory 
mediators and release growth factors, which can then facili-
tate tissue remodeling and symptom relief.17,18 The identifica-
tion of MTrPs by physical palpation is unreliable and has poor 
inter-rater reliability, and therefore hinders accurate injection 
therapy. Ultrasound (US) can be used to navigate the injec-
tion needle, offers dynamic images of the immediate response 
to injection therapy, facilitates localization, increases injec-
tion accuracy, and reduce adverse events.19 Although studies 
have suggested that potential US findings of MTrPs include 
hypoechoic, stiff, and spherical-shaped area with measurable 
viscoelastic properties, but there is still no definite consen-
sus.19,20 In some circumstances, MTrPs have been shown to 
be quite small and difficult to assess, even in recent US stud-
ies.20,21 US-guided injection is not recommended in patients 
without typical MTrP findings.19 Perimysium, a sheath of 
connective tissue that groups muscle fibers into bundles, is 
easily identified under US. This network system parallel with 
myofibers transmits forces from contracted myofibers to the 
tendons.22 We hypothesized that hydro-dissection of perimy-
sium at MTrPs may stop sarcomere contracture transmission 
and relieve myofascial pain, since hyperosmolar dextrose 
solution offers further tissue remodeling from microtrauma. 
Perimysium surrounding muscle fascicles is highly reflective 
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and easily identifiable under US. Instead of unreliable MTrP 
injection with inconsistent guiding methods,19–21 the precision 
and simplicity of perimysium identification near the physically 
located MTrPs facilitates hydro-dissection. The aim of this 
study was to evaluate the effectiveness of local hyperosmolar 
dextrose solution injection to dissect MTrP perimysium in the 
treatment of posterior myofascial shoulder pain originating 
from infraspinatus and teres minor.

2. METHODS

2.1. Participant Selection and Outcome Assessment
We conducted this single center, single-arm study between April 
2016 and August 2017 after approval from the Institutional 
Ethics Committee of Taipei Veterans General Hospital, 
Department of Radiology. Informed consent was obtained from 
each subject before participation in this study. Subjects with 
posterior shoulder pain who met the following criteria were 
enrolled: (1) posterior shoulder pain with tenderness over the 
infraspinatus and teres minor under compression; (2) pain for 
over 3 months; (3) pain was refractory to oral non-steroidal 
anti-inflammatory drugs (NISADs); (4) pain with visual analog 
scale (VAS) score ≥4; and (5) diagnosis of MPS in the infraspina-
tus and teres minor according to the criteria described by Travell 
and Simons.6 The exclusion criteria were as follows: (1) pres-
ence of significant other pathologies for rotator cuff pain such 
as fracture or rheumatic diseases; (2) presence of symptoms and 
signs of neuropathy; (3) MPS other than infraspinatus and teres 
minor muscles; (4) history of previous local injection therapy; 
(5) presence of uncontrolled systemic diseases; and (6) allergy 
history to lidocaine. All participants received high-concentration 
dextrose solution perimysium dissection of the affected muscle 
under US guidance. The primary outcome was pain severity 

as recorded on a 10-cm horizontal VAS ranging from no pain 
(score 0) to the worst imaginable pain (score 10). Pain was 
assessed before and 4 weeks after treatment. Treatment success 
was defined as >50% reduction in pain score.

Secondary outcomes were complication and retreatment 
rates. None of the patients received oral NSAIDs, opioids, or 
physical therapy during the 2 weeks before and after perimy-
sium dissection.

2.2. Technique of Ultrasound-guided Perimysium 
Dissection
Physical examination for identifying MTrPs of infraspnatus 
and teres minor was performed before US-guided injection. 
The target sites of hydro-dissection were perimysium at the 
physical MTrPs. All US-guided perimysium dissection pro-
cedures were performed by one radiologist with 25 years 
of experience in musculoskeletal ultrasonography. S3000 
(Siemens Medical Solutions, Malvern, PA) and LOGIQ E9 
(GE Healthcare, Wauwatosa, WI) US system were utilized for 
our investigation. B-mode, real-time ultrasonography with 
sterile methods with a 9 MHz linear transducer was used to 
target the injection site in the infraspinatus and teres minor 
muscles. Under sterile conditions, 10 cc of 15% dextrose solu-
tion mixed with 2 cc of 2% lidocaine was used for targeted 
perimysium dissection.

The patients were placed in the lateral decubitus position on 
a bed with the lesion side facing upward. The tender point was 
marked with a surgical pen, and grayscale ultrasonography was 
used to localize the muscle requiring treatment (infraspinatus 
or teres minor muscle). Under US-guidance, a 70-mm long 23# 
needle was connected to a 10-mL syringe, and the mixture of 
dextrose solution was injected into the targeted perimysium 
with layering dissection (Fig. 1).

Fig. 1  US-guided perimysium dissection in a 57-year-old female with left infraspinatus myofascial pain. (A) A 70 mm long, 23# needle insertion between the 
perimysium at the myofascial point of the infraspinatus under US-guidance (B) Postdissection status. US = ultrasound.
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2.3. Statistical Analysis
The independent and paired sample t-test was used to compare 
pre- and posttreatment VAS score regarding the different sites 
(infraspinatus/teres minor) of injection. The Chi-square test 
was used to evaluate categorical variables. A p value <0.05 was 
considered to be statistically significant. MedCalc Statistical 
Software version 19 (MedCalc Software bvba, Ostend, Belgium; 
https://www.medcalc.org; 2019) was used for all analyses.

3. RESULTS
Fifty-seven participants (16 male and 41 female) with chronic 
NSAID-refractory posterior shoulder pain were enrolled in our 
analysis. Duration of posttreatment follow-up ranged from 2 to 
52 weeks, and the mean age of the participants was 57.3 years 
(range: 38 to 85 years). After US-guided perimysium dextrose 
solution dissection, 19 participants (33.3%) were pain-free, 32 
(56.1%) had a >50% pain score improvement, and six (10.5%) 
did not have pain relief after treatment. Forty-nine patients had 
complete VAS records. Overall mean pre- and posttreatment VAS 
scores were 7.18 ± 1.60 and 1.91 ± 2.04 (mean difference −5.27, 
95% CI −5.99 to −4.55, p < 0.0001), respectively (Fig. 2A). In 
the infraspinatus group, the mean pre- and posttreatment VAS 
scores were 7.26 ± 1.44 and 1.84 ± 1.98 (mean difference −5.43, 
95% CI −6.33 to −4.52, p < 0.0001), respectively (Fig. 2B), com-
pared with 7.00 ± 1.96 and 2.07 ± 2.26 (mean difference −4.93, 
95% CI −6.23 to −3.62, p < 0.0001) (Fig. 2C) in the teres minor 
group. No VAS differences were noted between infraspinatus 
and teres minor groups (Table  1). No complications such as 
injection site infection, allergic skin reaction, or hematoma were 
noted in any of the 57 participants. Only one participant with 
left side teres minor tenderness underwent a second perimysium 
dissection. The improvement in VAS score was limited (from 10 
to 9) after the two treatment sessions.

4. DISCUSSION

This is the first study to focus on dextrose solution perimysium 
dissection in the treatment of myofascial pain of infraspinatus 
and teres minor muscles. We enrolled participants with chronic 
shoulder pain refractory to oral medications and physical 
therapy. A significant mean improvement in VAS pain score of 
5.27 (p < 0.0001) from baseline was noted in the participants 
overall. Significant pain improvement was also observed in the 
infraspinatus and teres minor subgroups after perimysium dis-
section. The treatment success rate was 89.4%, and no compli-
cations were reported. The US-guided injection method was able 
to precisely localize the MTrP perimysium of affected muscles 
to facilitate dextrose solution dissection and decrease possible 
complications. Although follow-up data for long-term efficacy 
are lacking, our results suggest that US-guided perimysium dis-
section is effective and safe for the management of myofascial 
pain originating from the infraspinatus and teres minor muscles.

MPS is a major cause of chronic shoulder pain, and it is consid-
ered to originate from subacromial impingement.9 Myofascial trig-
ger points are pressure-sensitive local points which trigger referral 
pain, muscle dysfunction, and sympathetic hyperactivity. Few 
prevalence studies focusing on MTrPs on shoulder pain have been 
published. Simons et al. revealed that MTrPs within infraspinatus 
muscle (which were most prevalent) causes myofascial shoulder 
pain.6 Further study showed that active MTrPs in patients with 
chronic shoulder pain are most prevalent in the infraspinatus mus-
cle and the fourth most common in the teres minor muscle.9 We 
choose infraspinatus and teres minor as the target muscles not 
only for high MTrP prevalence, but also smaller size than trapezius 
muscle, that may reduce the bias of multiple treatment.

Treatment of shoulder pain of myofascial origin includes 
pharmacologic treatment, dry needling, acupuncture, fascial 
manipulation, laser therapy, MTrP injection, and multimodal 

Fig. 2  VAS score change pre- and posttreatment. (A) All participants with 
complete VAS records (n = 49). (B) Infraspinatus myofascial pain subgroup 
(n = 34). (C) Teres minor myofascial pain subgroup (n = 15). VAS = visual 
analog scale.
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treatments with varying efficacy.11–16,23 MTrP injections can 
involve medications including dry needling, local anesthetics, 
steroids, and botulinum toxin; however, the results of MTrP 
injections remain controversial.24

An optimal injection relies on the accurate identification of 
MTrPs by manual palpation, which is associated with poor agree-
ment and reliability. B-mode US can be used to identify MTrPs 
as hypoechoic regions with measurable viscoelastic proper-
ties.19 US-guided trigger point injections in the brachialis muscle 
achieved significant improvements in symptoms in patients with 
upper arm myofascial pain had been reported.25 However, a lack 
of definite consensus on the use of US to identify MTrPs limits 
injection accuracy. In addition, the small size of MTrPs under US, 
ranging from 0.05 to 0.21 cm2 in recent studies, further hinders 
the accuracy of injections despite the imaging assistance.19

Perimysium is involved in the transmission of lateral con-
tractile force and is easier to identify under US compared with 
MTrPs.26 Microscopically, highly ordered networks of collagen 
fibers of perimysium are arranged in a honeycomb structure, 
which connects the tendons. This network system in parallel 
with myofibers transmits forces from contracted myofibers to 
tendons.22 The pathophysiology of myofascial pain is sustained 
sarcomere contracture secondary to noxious stimuli trigger-
ing local ischemia, energy crisis, and the release of sensitiz-
ing substances.24 Therefore, we hypothesized that terminating 
sarcomere contraction by dissecting perimysium at the MTrPs 
may stop the myofascial pain cascade. US-guided MTrP perimy-
sium dissection need not target the actual MTrPs and therefore 
simplifies the injection technique. Dissection can be easily per-
formed with hyperosmolar dextrose solution under US guidance 
to accurately localize and monitor the procedure in real time. 
Dextrose injections for chronic musculoskeletal pain have been 
used in clinical practice for more than 80 years. Hypertonic dex-
trose solutions dehydrate cells and cause tissue trauma, which 
attracts granulocytes and macrophages, and promotes tissue 
remodeling and facilitates the healing process.27 In patients 
with myofascial pain, dextrose treatments was associated with 
improved VAS pain score and pressure threshold tolerance com-
pared with treatment with saline or lidocaine.28

This pilot study revealed that perimysium dissection with 
dextrose solution was an effective and safe method to manage 
chronic shoulder myofascial pain. However, there are several 
limitations to this study. First, this is a single-arm study with 
no sham group to determine potential placebo effect. Second, 
the number of patients was small and the follow-up period was 
short. The long-term efficacy of perimysium dissection remains 
undetermined. Third, risk factors for poor treatment responders 
could not be investigated due to the small number of patients 
and short follow-up period. Fourth, confounding factors for 
myofascial pain such as emotional stress, lifestyle, and exercise 
patterns were not fully evaluated.

In conclusion, this single-arm pilot study demonstrated 
that US-guided MTrP perimysium dissection, a novel injection 
method with hyperosmolar dextrose solution, reduced chronic 
shoulder pain of myofascial origin without increasing complica-
tions. The results of this study provided clinical evidence for the 
effect of perimysium on contractile force transmission and also 
the use of dextrose solution for myofascial pain relief. Further 
larger-scale randomized control trials are warranted to evaluate 
the long-term safety and efficacy of perimysium dissection.
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