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IntRoductIon
AC is a condition which can occur either in isolation or simultaneously 
with other shoulder pathologies (eg., rotator cuff tendinopathy, 
bursitis, etc.,). It results from contraction of the glenohumeral capsule 
which adheres to the head of humerus [1]. Patients usually have a 
history of debilitating pain and progressive limitation of glenohumeral 
movements. External rotation of shoulder is the most restricted 
movement followed by abduction and internal rotation [2,3].

Though the exact cause remains unknown, AC is associated with 
various precipitating factors. Studies have shown that people who 
are elderly, females, with diabetes mellitus and abnormal lipid 
profiles have increased risk of developing AC [4,5]. In addition, 
thyroid dysfunction is also found to be a risk factor for AC [6,7]. 
Furthermore, frozen shoulder is also found to be associated with 
upper limb injury and cardiac or neuro surgery [8]. The prevalence 
of AC is approximately 2% in the general population, but the actual 
figure is very close to 0.75% [9]. However, a meta-analysis of 
prevalence of AC, reported that subjects with Diabetes Mellitus (DM) 
have 5 times greater probability to develop AC with a prevalence 
of 13.4% [10].

DM is a metabolic disease characterised by elevated blood sugar 
levels either due to inadequate secretion of insulin or its action or both. 
It is associated with various complications which disrupt the function 
of various organs like eyes, kidneys, nerves, heart, and blood vessels 
and damage them [11]. The prevalence of AC in DM and vice-versa 
is found to be high (13.4% and 30% respectively) [10].

MTrPs are one of the common causes of pain in various 
musculoskeletal disorders [12]. It is found that these might be 
present in the muscles around the shoulder in subjects with AC. 

These muscles may include subscapularis and latissimus dorsi 
which in turn may restrict overhead elevation, abduction and 
external rotation of the shoulder [13].

A MTrP is a highly sensitive spot within a taut band of skeletal 
muscle, which produces pain on compression and can result in 
referred pain, motor dysfunction and autonomic response [14,15]. It 
may be an active or latent TrP. An active MTrP causes spontaneous 
clinical pain and constant tenderness which may be localised to the 
tissue and or referred to specific areas. Latent MTrP produce pain 
only when it is palpated [14].

A study on subjects with chronic non traumatic shoulder pain (n=72) 
showed high prevalence of MTrPs in all subjects; highest prevalence 
being in infraspinatus (78%) followed by upper trapezius (58%), 
middle trapezius (43%), deltoid and teres minor [16]. A literature 
review showed greater number of active TrPs in shoulder pain [17].

Clinically, TrPs are usually identified by palpation at the site of pain 
and taut band. Various studies have concluded that palpation was 
a reliable technique for identifying MTrPs in shoulder muscles [17], 
[18]. Some studies have also evaluated the use of ultrasonography, 
electromyography, magnetic resonance imaging, spontaneous 
electrical activity, biopsies in understanding the characteristics 
of MTrPs [19-22]. In a literature review on assessment of MTrPs 
using Ultrasound, three techniques of ultrasound were found useful 
in localising MTrPs: conventional grey scale imaging, doppler and 
elastographic techniques [22]. In another study grey scale images 
were initially not useful (showed hyperechoic regions) in identifying 
MTrPs [23], but later on further investigation proved fruitful [21-26] 
(most showed hypoechoic regions). Still adequate sensitivity has 
not been achieved [26]. The applicability and reliability of doppler 
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ABStRAct
Introduction:  Adhesive Capsulitis (AC) causes musculoskeletal 
disorder of shoulder which is a common reason for loss of 
function and disability in patients. Several interventions have 
been used for treatment of AC but very few of them have taken 
into consideration “Myofascial Origin” as a probable cause 
of pain.

Aim: To review the current literature related to prevalence, 
diagnosis, and treatment of “Myofascial Trigger Points (MTrPs) 
in AC”. To compare the prevalence of MTrPs in Diabetic and 
Non-Diabetic patients.

Materials and Methods: Google Scholar, Pubmed, Cochrane 
library, Central register for clinical trial were searched for 
published randomised controlled trials, systematic or literature 
reviews, case study, pilot study and book references in English 
language from inception till December 2018. Out of total 1833 
results identified, 7 relevant studies with a total of 190 patients 
were finally selected for the review. Four studies were analysed 
for methodological quality using Pedro tool for randomised 
controlled trial and National Institutes of Health tool for 
observational study and case reports. The study was performed 

according to the Preferred Reporting Items for Systematic 
Reviews and Meta-analyses statement (PRISMA).

Results: Among all the articles, three of them discussed about 
the prevalence of MTrPs in AC. These studies showed the 
greater prevalence of MTrPs in subscapularis muscle which may 
be the cause for pain and restricted shoulder movements. There 
was no study on diagnosis of MTrPs in AC. The studies (four 
in number) which showed the efficacy of treatment of MTrPs 
included techniques like Myofascial release technique+deep 
stroking (Niel Asher Technique), Ischaemic Compression of 
MTrPs, Dry Needling, Infiltration of Subscapularis TrPs with 
Subscapularis nerve block.

conclusion: MTrPs acts as an important contributing factor 
for causing pain, movement restriction and disability in 
the patients. Interventional studies have found significant 
improvement in shoulder pain and function but the exact 
method and the muscles which received the treatment were 
not mentioned. This review suggests that, there is need for 
good quality studies related to the prevalence, diagnosis and 
treatment of MTrPs in AC subjects with Diabetes Mellitus as 
well as without Diabetes Mellitus.
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were excluded due to inappropriate intervention and inappropriate 
population. If there were duplicate articles identified, only single 
copies were considered. The full texts of selected articles were 
thoroughly studied again for the eligibility. One study (RCT) was 
again excluded as the full text of the article could not be retrieved. 
The references from the selected articles was also searched. Finally, 
7 studies were selected for the review. The flow chart illustrates the 
results of the search [Table/Fig-1].

technique to diagnose TrP needs further investigation. One of 
the useful objective measures in identifying MTrP were findings of 
electromyography and ultrasound imaging, the spontaneous activity 
in MTrP, and biopsies of MTrPs [20]. Both the nerve terminal and 
the muscle fiber after the neuromuscular junction were involved in 
the endplate dysfunction characteristic of MTrPs and so, the criteria 
should be taken into consideration while diagnosing MTrPs.

Various treatment techniques have been used to treat these TrPs 
in shoulder pain eg. Dry needling, manual pressure, ischaemic 
compression, ultrasonography, stretching and application of ice, 
laser therapy, soft tissue mobilisation, joint mobilisation etc., [27-39]. 
A study found that dry needling and manual pressure both showed 
significant improvements in Neck Disability Index (NDI), Pressure Pain 
Threshold (PPT), muscle elasticity and stiffness [27]. Other studies 
also showed significant improvements in VAS (Visual Analogue 
Scale) scores, PPT, range of motion, and muscle function [28-35].

As discussed earlier, there are enough studies about the prevalence, 
diagnosis and treatment of MTrPs in shoulder pain. However, 
there are very few studies which discuss about the prevalence 
and treatment of MTrPs in AC. Moreover, no study as per our 
knowledge, has commented about any difference in the prevalence 
rate of MTrPs in AC including those having diabetes mellitus and in 
those without diabetes mellitus.

Furthermore, there are many reviews on the diagnosis and 
management of AC [36-42]. However, none of those discuss about 
the diagnosis, prevalence and effective management of MTrPs to 
reduce pain and improve functional ability in these patients.

So, aim of the review article is to review the current literature about 
the prevalence, diagnosis, and management of MTrPs in AC patients 
with or without diabetes mellitus.

MAteRIAlS And MethodS
Search strategy and information sources: Google Scholar, 
Pubmed, Cochrane library, Central register for clinical trial were 
searched for the relevant articles from inception till December 2018. 
Books were also used as a source of reference. The keywords used 
for the search were: myofascial trigger points, Adhesive Capsulitis, 
frozen shoulder, periarthritis shoulder. The reference list of relevant 
publications was also reviewed to identify any related trials.

Study selection criteria: All types of published studies were 
included for the review; Randomised Controlled Trials (RCT), 
systematic or literature reviews, case study, pilot study and 
books were also included. All articles which discussed about the 
prevalence, diagnosis or/and management of MTrPs in AC patients 
were included for the review. The studies in which shoulder pain 
was due to AC alone were included.

exclusion criteria: Studies on shoulder pain which did not specify 
AC in their inclusion criteria or in their discussion or conclusion 
were excluded. Studies in languages apart from English were also 
excluded. Interventional articles for AC excluding the treatment of 
MTrPs were eliminated.

Data items: All the reviewers independently collected the data. The 
data items included population baseline characteristics, intervention 
given to both the treatment and control groups, outcomes and 
study design.

Risk of bias in individual studies: The risk of bias for randomised 
controlled trials was assessed using PEDro (Physiotherapy Evidence 
Database) quality scale [43]. The study quality assessment tools 
of the National Heart, Lung, and Blood Institute of the National 
Institutes of Health (NIH) was used to assess the quality of case 
reports, case series and observational study [44].

Study selection: A total of 1833 results were found from databases 
(14 from cochrane library and 924 from pubmed and 895 from 
google scholar). After reading the abstract and title, 172 studies 
were identified for screening. On reading the full text, 166 studies 

[table/Fig-1]: Overview of the review procedure.

ReSultS
Study characteristics and risk of bias of included studies: 
[Table/Fig-2,3] shows the summary of the studies included for the 
review. The risk of bias assessment demonstrated moderate quality 
of the included studies (n=4) due to lack of patient, therapist and 
assessor blinding [13,14,45].

author’s name Year Outcome

Travell JG et al., 
[14]

1999
MTrPs in subscapularis muscle are an important 
factor for symptoms

Lewit K [45] 1991
Spasm of subscapularis with TrPs accompanies 
AC

Gerwin RD [13] 1997
Limitation of abduction and external rotation in 
AC due to MTrPs in shoulder muscles

[table/Fig-2]: Summary of relevant prevalence studies in AC [13,14,45].

Prevalence of MtrPs in patients with ac: In patients with frozen 
shoulder, active TrPs in subscapularis muscle are identified to be 
a major factor in producing symptoms of AC such as pain and 
restriction in range of motion of shoulder [14]. Painful spasm of 
subscapularis muscle with TrPs accompanies frozen shoulder. The 
reason is that other muscles of shoulder also become involved 
which add to pain pattern (reference of pain in arm) and restrict 
movement. Until and unless subscapularis TrPs are identified and 
corrected, symptoms will persist [45].

Another study explained that limitation of movements in frozen 
shoulder can be due to TrPs in muscles (supraspinatus, infraspinatus, 
teres major and minor, deltoid, pectorals, subscapularis and 
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latissimus dorsi) around shoulder which restrict the movements. 
Trigger points in these muscles may lead to referred pain that may be 
local (eg., In teres major and minor) or distant (eg., In infraspinatus). 
In anterior shoulder pain, TrPs are seen in pectoral muscle, deltoid 
and infraspinatus. In posterior shoulder pain, subscapularis, 
deltoid and teres major muscle have TrPs. In lateral shoulder pain, 
supraspinatus muscle has TrPs. Pain inferomedial to the scapula 
usually is seen with TrPs in latissimus dorsi. In frozen shoulder, the 
TrPs in subscapularis and in latissimus dorsi are responsible for 
restriction of abduction and external rotation of shoulder and inhibit 
overhead elevation [13].

treatment of MtrPs in ac: One study found that TrPs may be 
existent around the shoulder muscles of patients with AC especially 
subscapularis which causes restriction of shoulder elevation and 
external rotation [36]. They found that TrP (esp. In subscapularis 
and latissimus dorsi) irritation and pain might be reduced by the 
Spray and Stretch® technique which gradually help lengthen the 
tight muscles [46].

In another article the effect of Maitland mobilisation and MTrP 
release in patients with AC of shoulder were compared [47]. Total 
of 30 subjects (both male and female between 40 -60 years of age) 
who took part in the study were allotted into two groups (15 patients 
in each group). One group was given MTrP release technique and 
the other received Maitland mobilisation for a duration of four 
weeks. The outcome measures used were VAS, range of motion of 
shoulder and SPADI (Shoulder Pain and Disability Index). Both the 
groups demonstrated statistically significant difference (p<0.01) in 
decreasing pain, improving range (abduction and external rotation) 
and improving functional activity. The reduction of pain was almost 
same in both the groups. However, the improvement in goniometric 
values and SPADI scores was better in the maitland group rather 
than the TrP release group.

Another study was a randomised trial on 90 type 2 diabetes 
mellitus subjects with AC [48]. The subjects of both gender 
(41 male, 49 female) participated and having an average age of 
54.14±12.85 years. One group received anti diabetic drugs, pain 
killers, active exercises of shoulder joint. The experimental group 
was given mobilisation of shoulder joint, neurodynamic mobilisation, 
myofascial release and TrPs therapy in addition to that received by 
the control group. The treatment was given for 45 minute for five (one 
session/week) weeks. The experimental group indicated statistically 

significant improvements (p<0.05) in pain, abduction and external 
rotation range, SPADI scores and  Shoulder Functional Tests Battery 
(SFTB) scores. This study was not included in the systematic review 
as full text was not retrieved despite various attempts.

A multicentre study was performed in three centres (Israel, UK and 
US) to assess the effectiveness of Niel Asher Technique (NAT) [49]. 
Total of 154 subjects (113 from Israel, 25 from and 16 from US) 
diagnosed with AC participated. There were 67 males and 87 females 
who were 54.2-year-old on an average. The technique consisted 
of compression of TrPs and deep stroking massage performed in 
5 steps. The session lasted for an average of 30 minutes. Treatment 
sessions were given for a mean period of 11 weeks. The number 
of sessions and gaps between sessions were decided based on 
the acuteness of the condition (mean number of sessions being 7). 
The active range of abduction and flexion and VAS were measured 
pre and post treatment. Results showed that there was significant 
improvement in shoulder range in all the centres, greatest being in 
Israel. The subjects from Israel also showed significant decrease in 
pain (VAS in UK and US patients was not recorded).

Another study was a case study on a 54-year-old woman established 
with AC [50]. Treatment initially consisted of two sessions of 
shoulder mobilisation and manipulation of cervical and thoracic 
joints. Though these sessions improved the functions of shoulder to 
a little extent, there was a lot of pain which was preventing further 
improvement. On examination, TrPs were identified in the upper 
trapezius, levator scapula, deltoid, and infraspinatus muscles. Dry 
needling of these points was performed in the third session which 
resulted in significant reduction in pain (greater than that in the first 
two sessions). This helped the patient to better tolerate the manual 
therapy. The subjects received 13 treatment sessions for 6 weeks. 
The patient showed significant progress in shoulder range and 
functions at the completion of the treatment.

In a study on five subjects diagnosed with frozen shoulder, TrPs 
in subscapularis were infiltrated and nerve block was given to 
the subscapular nerve in those patients who had no or minimal 
improvement through conventional therapy. The subscapular 
nerve block was given by inserting the needle into the midpoint of 
the medial margin of the scapula pointing towards acromion and 
injecting 10-15 mL of ropivacaine (0.375-0.75%) [51]. Results 
showed that both these treatments were useful for diagnosis as well 
as treatment of the frozen shoulder thus suggesting the contribution 
of subscapularis muscle in the aetiology of AC.

Sl. 
no author/Year Study design Randomisation

Mean age 
(years) gender treatment technique Outcome measures Results

1.
Jeyakumar S 
et al, 2016 [47]

Randomised 
Controlled 
Trial

Yes
30 subjects 
with mean 
age of 40-60

Male and 
Female

MTrP release technique to 
one group and Maitland 
mobilisation to other group 
for 4 weeks

VAS, SPADI

Both the groups showed 
significant improvement 
in SPADI scores and 
ROM values but more 
improvement  (p<0.01) in 
Maitland mobilisation group 
than in TrP release group

2.
Niel-Asher S et 
al, 2014 [49]

Prospective 
observational 
multi-centre 
study

No 54.2 (22-77)

67 Male, 
87 
Female 
n=154

Niel-Asher technique 
(NAT) which consisted of 
compression of trigger 
points and deep stroking 
massage performed in 5 
steps. Treatment given for 
a mean period of 11 weeks

AROM (flexion and 
abduction), VAS for 
pain

Significant improvement in 
AROM in all centres with 
greatest in Israel where 
reduction of pain was also 
significant

3.
Clewley D et 
al., 2014 [50]

Case report No 54
Female 
n=1

2 sessions of mobilisation 
and manipulation of 
cervical and thoracic 
joints and 1 session of Dry 
needling on identified TrPs 
in the upper trapezius, 
levator scapulae, deltoid 
and infraspinatus

SPADI (Disabilities 
of the Arm, 
Shoulder and Hand 
questionnaire)

Significant improvement 
in Shoulder ROM and 
functions

4.
Jancovic D et 
al., 2006 [51]

Case report No 57.6 
2 Male, 3 
Female, 
n=5

Subscapularis nerve 
block and infiltration of 
subscapular trigger point 
with triamcinolone and 
ropivacaine 

VAS

Significant improvement 
in the VAS score 
suggesting contribution of 
subscapularis muscle in 
the etiology of AC.

[table/Fig-3]: Summary of relevant interventional studies in AC [47,49-51].
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dIScuSSIon
MTrPs are found to be present in the muscles around the shoulder 
in AC patients [13]. The objective of the review was to find the 
prevalence, diagnosis and treatment of the MTrPs in AC patients 
and to ascertain whether there was any difference between diabetic 
and non-diabetic subjects with AC.

Two studies discussed about the prevalence of MTrPs in AC 
[13,14]. These studies showed that greater restriction of abduction 
and external rotation of the shoulder is due to prevalence of MTrPs 
in subscapularis and latissimus dorsi muscle in patients with 
frozen shoulder [Table/Fig-2]. However, these are not randomised 
controlled studies and the prevalence rates are not specified. 
Hence, prevalence studies should be conducted and investigated in 
future. In general shoulder pain, there is higher prevalence of MTrPs 
in infraspinatus (78%) followed by that in upper trapezius (58%) 
and other muscles [16]. But in one study, it was found that the 
prevalence of TrPs varies according to the type of shoulder pain. For 
example, in anterior shoulder pain, TrPs are seen in pectoral muscle, 
deltoid and infraspinatus. In posterior shoulder pain, subscapularis, 
deltoid and teres major muscle have MTrPs. In lateral shoulder pain, 
supraspinatus muscle has MTrPs. Pain inferomedial to the scapula 
usually is seen with TrPs in latissimus dorsi. In frozen shoulder, the 
TrPs in subscapularis and in latissimus dorsi are responsible for 
restriction of abduction and external rotation of shoulder and inhibit 
overhead elevation [13]. So, there is a need to study the prevalence 
of MTrPs in the specific shoulder pain such as frozen shoulder.

On reviewing the studies which focused on diagnosis of MTrPs in AC 
patients, it was found that there were no studies as per the author’s 
knowledge which investigated the same. But, there were many 
studies which discussed about the reliability of manual palpation of 
MTrPs [18] and diagnostic ultrasound [21,22] techniques to diagnose 
the MTrPs in general pain. There is a dearth of studies on diagnostic 
criteria of MTrPs in specific conditions like AC. Henceforth, future 
studies need to concentrate on diagnosis of MTrPs in AC patients.

The studies reviewed on treatment of MTrPs in AC exhibited significant 
reduction in shoulder pain and improvement in function through different 
interventions like Maitland mobilisation, TrPs compression and deep 
stroking massage (Niel Asher technique), dry needling, trigger point 
release and subscapularis infiltration and nerve block [Table/Fig-3]. 
The maitland mobilisation technique in the study by Jeyakumar S et 
al., made use of grade I and II small amplitude and large amplitude 
rhythmic oscillations at the beginning of available range of movement. 
These grades help in relieving pain by stimulating mechanoreceptors 
and inhibiting pain at spinal cord or brainstem levels [47]. The study 
also made use of TrP release technique which involved releasing the 
TrPs in the taut bands of the muscles by compressing it and holding it 
for 15 seconds. This technique also helps in relieving pain by washing 
out noxious substances due to improved blood flow [47]. The Niel 
Asher technique consisted of five step protocol made up of deep 
stroking massage, passive movement and TrP compression which 
improved the active range of shoulder abduction and flexion [49]. 
Dry needling technique made use of filiform needles inserted into the 
TrPs to upper trapezius, levator scapula, deltoid, and infraspinatus 
muscles which resulted in pain free range of motion and improvement 
of shoulder function [50]. Gerwin RD in his review found that spray 
and stretch technique (stretching the muscle followed by spraying 
of a vapo-coolant spray) can also help to treat the TrPs present in 
subscapularis or latissimus dorsi responsible for restriction of shoulder 
abduction and external rotation [13].

However, very few among these studies specified the muscles which 
received the treatment. In those studies which had specified the 
muscles to be treated, the diagnostic criteria of evaluating MTrPs 
were not mentioned. In few studies, the exact methods were not 
mentioned. Moreover, the individual effects of treatment of MTrPs were 
not evaluated as most of the studies used a combination of various 
treatment techniques. One study found the significant contribution 

of subscapularis muscle in the etiology of AC [51]. Moreover, Travel 
JG and Simons DG, and Lewit K have also stressed the key role of 
subscapularis MTrPs in AC [14,45]. Since there is a dearth of these 
types of studies, they are not enough to evaluate the importance of 
the myofascial origin of pain due to specific muscles in AC.

lIMItAtIon
There were certain limitations in the study. The studies included in 
the review were of different designs as one of them was randomised 
controlled trial, two were case reports, one was review and two 
were articles from book. The studies were of moderate quality. Book 
sources could not be analysed for methodological quality. Decent 
randomised controlled trials on the diagnosis, prevalence and 
treatment of MTrPs in AC are lacking. Henceforth, further studies 
are needed to assess the role of specific MTrPs in causing aches 
and disability in patients with AC.

concluSIon
Higher prevalence of MTrPs in shoulder pain explains the critical 
contribution of MTrPs in causing shoulder disability. However, 
different disorders of shoulder joint have different prevalence rates 
of muscular TrPs in the shoulder. In subjects with AC, there seems 
to be higher prevalence of subscapularis MTrPs. Thus, meticulous 
diagnosis and treatment of these TrPs can contribute to a significant 
extent in relieving shoulder aches and disability in AC. However, 
there are lack of studies on prevalence and diagnosis of TrPs in 
AC subjects. Hence, there is a need for future studies focusing 
on the same. Also, the prevalence of DM in AC and vice versa is 
significant. But as per the knowledge of the authors, no study has 
compared the prevalence of MTrPs in diabetic versus non- diabetic 
AC patients. This can be an important factor in understanding the 
differences with respect to disability and hence the treatment of 
diabetic and non-diabetic subjects.
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