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DRY NEEDLINGWITH AND WITHOUT PARASPINALNEEDLING
IN PATIENTS WITH ADHESIVE CAPSULITIS. A RANDOMIZED
CLINICAL TRIAL
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ABSTRACT

Background: Adhesive Capsulitis (AC) of the shoulder joint is a chronic disabling musculoskeletal condition affecting
2% to 5.3% of the world's general population. It results in pain, restricted ROM, impaired myofascial kinetics due to
fibrosis of capsules and ligaments. Myofascial trigger points (MTrPs) that could further restrict shoulder movements by
inducing girdle muscle tightness. MTrP dry needling (MDN) intervention and other conservative therapies in subjects
with AC of the shoulder would enhance the clinical outcome. However, insufficient evidence available to support the
local MDN with paraspinal dry needling (PSDN) for the AC management. The study's objective is to evaluate the efficacy
of local MDN with and without PSDN in AC patients.

Methods: A total of 210 (98 male, 112 female) clinically diagnosed subjects with AC were recruited from a multi-specialty
hospital and then randomly assigned to one of three groups. G1: Local MDN group (n=70) G2: Local MDN with PSDN
group (n=70) G3: Conventional physiotherapy group (n=70). The outcome measures included pain intensity (VAS),
shoulder ROMs (Goniometer), disability (SPADI), and pressure pain threshold (pressure algometer) were assessed at
baseline and 12th day of the intervention.

Results: The statistically significant (p < 0.05) improvement in all shoulder ROMs (except lateral rotation), pain intensity,
SPADI, and PPT in “G1” and “G2” compared to “G3” but no significant difference in between “G1” and “G2".

Conclusion: Local MDN is an effective treatment technique and conventional physiotherapy intervention, but PSDN
does not have an additive effect on outcome measures in AC subjects.
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INTRODUCTION

Adhesive Capsulitis (AC) is a chronic disabling
musculoskeletal condition of the shoulder joint affecting
2% to 5.3% of the general population globally [1,2]. The
beginning of shoulder pain accompanied by a diminished
range of motion (ROM) is predominantly expressed
by subjects with AC. The AC might either be primary
(idiopathic) or secondary. There is no definite etiology or
underlying pathology associated with primary AC. Primary
AC occurs spontaneously, and they are least understood
but the most common; on the other hand, secondary AC
results from trauma [3]. Over 3.8% & 4.3% of secondary
AC reported were linked to thyroid disease and diabetes
mellitus, respectively [2,4]. Women are more affected by
AC (approximately 70%) than men, but there is more risk
for alonger recovery period and more significant disability
in men [5].

While AC can impose a significant disability on individuals,
it would also substantially burden healthcare expenditure.
Literature reported that $7,000 and $8,000 are the estimated
cost of annual health care and non-health care of AC per
episode, and the societal cost was estimated at $55 per
session (6). $53 per hour was the cost of home nursing care
after hospitalization to treat AC with manipulation under
anesthesia and acromioplasty. Home care services also cost
$30 per hour [7]. So the evaluated significant burden on
the subject, and the community suggested to achieve speed
up healing, effective early management of AC is warranted
[6].

While chronic inflammation-induced fibrosis of shoulder
capsules and coraco-humeral ligaments [8] could have
restricted shoulder ROM, the recent evidence elucidates
impaired myofascial kinetics, shoulder girdle muscle
tightness, and myofascial trigger points (MTrPs) that could
further restrict shoulder movement [9]. In regular clinical
practice, AC with restricted ROM has been managing
various treatment approaches; however, the most successful
treatment for this chronic disability condition remains
debatable, and no specific treatment protocol has yet
been developed [10]. Furthermore, the literature reported
several treatment options such as electrotherapy modalities,
dynamic splinting, continuous passive motion, total end
range time, joint mobilization (10). Still, complete recovery
was not attained with existing treatment protocols. Several
studies have shown that the patient experiences long-term
pain, stiffness, and disability despite regular conservative
treatment [11,12]. It was reported 15% of AC subjects were
still reported long-term disability, 7 to 15% permanent
functional loss, and persistent symptoms in 40% following
conservative interventions [12]. Therefore, there is a need
for effective early treatment strategies that can help in the
early recovery of AC subjects.

MTrP in the shoulder girdle muscles may be a possible
non-articular source of pain and restricted ROM in AC
[13]. The MTrPs are focal, hyperirritable areas of increased
tension within a muscle. Recently, there is growing
evidence to support the clinical efficacy of MDN for MTrP

for the effective treatment of various musculoskeletal pain
conditions [14]. In the process of dry needling, a solid
monofilament needle is inserted into the muscle area with
motor anomalies (i.e., taut bands) to decrease discomfort
and promote expected muscle functions [15]. Page and
Labbe (2010 ) reported that MTrPs in the subscapularis
muscle induced a restricted flexion and external shoulder
joint rotations [9]. In another study, Clewley et al. (2014)
concluded in a case series that the introduction of MTrP
dry needling intervention and other conservative therapies
in subjects with AC of the shoulder would enhance the
clinical outcomes [16]. Besides, Hyuk et al. (2007) have
recommended myofascial dry needling (MDN) of MTrP
along with paraspinal dry needling (PSDN), which
improves pain, depression, and cervical ROM in elderly
subjects with upper trapezius MTrP [17]. However, there is
insufficient evidence to recommend the clinical efficacy of
local MDN and PSDN for the management of subjects with
AC. Therefore, the purpose of this study was to evaluate the
efficacy of MDN with and without PSDN in AC subjects.

MATERIAL AND METHODS
Study Design and ethical approval

This study was a single-blinded, randomized controlled,
three-arm parallel-group clinical trial accepted by
the Clinical Research Ethical Committee of Lovely
Professional University of Applied Medical Sciences
(LPU/IEC/2018/01/04). In this clinical trial presentation,
Consolidated Standards of Reporting Trials (CONSORT)
guidelines were used.

Participants

The participants were recruited via the physician referral
from an OPD of three multi-specialty hospitals. Subjects
who were (a) medically diagnosed patients of AC based on
the medical history, physical examination, and imaging if
necessary (b) aged between 40-65 years (c) male or female
(d) having pain and restriction in the shoulder for three
months or more along with tender, taut, palpable band or
nodule within muscles around the shoulder joint and (e)
having normal cognitive function were taken into study.
Additionally, the participants who had (a) skin disease
around shoulder and neck (b) surgical history around the
neck (c) taken anticoagulant medication within three days
before study recruitment (e) history of malignancy-related
pain within six months prior study (f) received injections
in the trigger points to be punctured within three months
prior study (g) extreme fear of needles (h) uncooperative
behavior were eliminated from the study. Prior to the study,
each subject was informed about the study procedure and
received written informed consent. The sample size was
determined using the clinical superiority design formula
with minimal detectible change (MDC 95%) as 18 points
on a SPADI with a standard deviation of 19 points from
previous studies [18,19]. Assuming a 95 percent confidence
interval and 80 percent of power, the calculated sample size
was 70 subjects per group, with 210 subjects [20,21].
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Randomization

Participants were allocated to one of the three groups using
a simple randomization process.; local MDN group (G1),
local MDN along with PSDN group (G2), or conventional
physiotherapy group (G3).

Procedure

Each subject underwent a pre-intervention assessment
of pain intensity, joint ROM, disability, and PPT trigger
points of the muscles shoulder girdle (Supraspinatus,
Subscapularis, Teres minor, Infraspinatus, Pectoralis
major, Teres major, Deltoid and Upper trapezius muscles).
Consequently, participants were randomly allocated to one
of the three groups (a) G1 (n=70 (33 male, 37 female)),
subjects received MTrP MDN for ten minutes in a session
for the affected muscles for six alternative days and
conventional physiotherapy treatment for twelve days. (b)

G2 (n=70 (35 male, 35 female)), subjects received local
MDN for ten minutes in a session for the affected muscles
along with PSDN group of multifidus muscles at the nerve
root levels of affected muscles around the shoulder joint
for six alternative days and conventional physiotherapy
treatment for continuous twelve days, (¢) G3 (n=70
(30 male, 40 female)), subjects received conventional
physiotherapy treatment includes SWD (one session of 20
minutes per day), therapeutic Ultrasound (one session of
10 minutes per day), TENS (one session of 20 minutes per
day), joint mobilization (three sets of 10 repetitions with
a rest interval of 30 seconds between each set), passive
stretching exercises and active exercise (one session of 10
minutes per day) for continuous twelve days. The post-
intervention assessment was measured at the end of two
weeks.

Figure 1: Consort flowchart diagram
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Post-intervention assessment was done after 6 alternative dry needling interventions and 12 continuous

conventional physiotherapy treatment sessions.

Dry needling procedure

The MTrPs were identified during a detailed physiotherapy
assessment. If found, the trigger point was treated with the
acupuncture needles (Suzhou Tianxie) of a 0.25 mm gauge
of either 25 mm or 40 mm long targeted muscle and size of
the subjects [22]. Table.1 describes the positions of the pa-
tient and joint and needle insertion techniques for differ-
ent muscles of the shoulder girdle. Fast-in/out movement

technique of needle in a conical form employed to target
various sensitive loci and looked for the local twitch re-
sponse. The needle remained in the affected muscle for ten
minutes. After ten minutes, the needle was taken out, and
the hemostasis was maintained. The needle was discarded
into a sharps container (Table 1) [23].
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Table 1: Details of dry needling techniques includes patient & shoulder position, palpation technique & Direction of
needle insertion

SL. No Muscle Name Patient position Shoulder position Palpation Technique Direction of needle insertion
1 Supraspinatus Prone lying Neutral Flat palpation Longitudinal to frontal plane
2 Infraspinatus Prone lying Neutral Flat palpation Directed toward scapula
3 Teres minor Prone lying 90° Abduction Flat palpation Directed toward lateral border of

scapula
4 Subscapularis Supine lying 90° abduction & 90° ER Pincer palpation Directed parallel to the ribcage
Anterior fiber- Supine
5 Deltoid Middle fiber- Side lying Slight Abduction Flat palpation Directed perpendicularly
Posterior fiber- Prone lying
6 Pectoralis major Supine lying Slight Abduction Flat palpation Directed toward shoulder
7 Teres major Prone lying Slight Abduction Pincer palpation Ventral and lateral direction

Electrotherapeutic Intervention

In addition to DN, electrotherapeutic interventions with
Shortwave diathermy (SWD) Therapeutic Ultrasound
and Transcutaneous electrical nerve stimulation (TENS)
were also administered on the affected shoulder joint.
The SWD (27.12 MHz) was applied using a contra-
planner method with eightfold towel wide spacing for 20
minutes. According to the subject’s feedback, the intensity
was adjusted to produce comfortable warmth. Pulsed
Ultrasound was applied with 1:4 pulse ration and 1.5
W/cm2 of intensity for ten minutes [24]. For TENS, the
electrodes were placed on deltoid muscle and trapezius
bellies and treated with the parameters (frequency 100 Hz,
0.05ms duration, modulation pulse shape, 9 volts) (25)
aimed to stimulate A-delta fiber for 20 minutes to relieve
pain. The current intensity was boosted until the subject
reported light tingling sensation without any observational
muscle contraction [25].

Mobilization Exercises

The affected gleno-humoral joint was treated with the
passive oscillatory glides, including posteroanterior,
anteroposterior, caudal, and caudal progression glides.
Each glide was given for 30 seconds at the speed of 2-3
glides every second. Each glide was given for five sets
with 30 seconds intervals between each set. Additionally,
the conventional passive stretching of shoulder girdle
muscles was also demonstrated and encouraged to perform
at home. Each stretch should be held three times for 30
seconds, with 15 seconds of the interval between stretches
[26] and active exercises using a towel for 5 minutes [27].

Outcome Measures

The Shoulder Pain and Disability Index (SPADI)

SPADI is a self-assessed questionnaire that consists of
two subscales, i.e., pain and disability. SPADI has ICC >
0.89, which shows it’s a reliable tool with high internal
consistency (Cronbach a typically greater than 0.90) and
construct validity [28].

Pressure Pain Threshold (PPT)

A handheld pressure algometer examined PPT. A pressure

algometer is a device with a 1 cm? metallic probe area that
measures the force that eliciting a pressure pain threshold.

The algometer was positioned in a vertical direction over
a muscle’s trigger point region and then pushed against
the tester muscle with a steady rate of 1 kg / cm2 while
increasing compressive pressure. Subjects were told to say
“pain” when only minimal abnormal discomfort was felt.
This process has been repeated three times with 5-minute
rest in between each repetition [29]. This device has high
validity [30] and good intra and inter-rater reliability of
pressure rate application [31].

Pain intensity

Visual Analog Scale (VAS) was used to examine pain
intensity. It is described as a 100-mm horizontal line where
two extreme points represent “no pain at all” & “worst pain
imaginable” Thus, it is a simple, reliable & valid optimal
method that describes severe or intense pain with its ratio
scale properties [32].

Range of motion (ROM)

A universal goniometer was used to assess shoulder ROM,
as in the earlier published study [33]. The goniometric
shoulder joint ROM assessment has excellent intra-rater
reliability (ICC&1 >0.94) [34].

Statistical analysis

The Statistical Program for Social Sciences (SPSS, v21) was
used to evaluate the collected data. Demographic data such
as age, gender, and BMI were analyzed descriptively. Based
on Shapiro-Wilk, skewness, and kurtosis statistics, the data’s
normality was determined, and all the parameters’ data
shows the normal distribution. Homogeneity of the data
was determined using Levene’s test, and all the shoulder
ROMs, VAS, and SPADI showed homogeneity, but PPT did
not have homogeneity. For between-group comparisons of
all shoulder ROMs, VAS, and SPADI, analysis of covariance
(ANCOVA) was used. In statistically significant ANCOVA
outcomes, post hoc comparisons were performed using
the Fisher least significant difference (LSD) test. Because
of non-homogenous but normally distributed PPT data,
Welch’'s ANOVA was used for between-group comparison.
Post hoc comparisons were made using the Games-Howell
test in statistically significant results. A probability value of
less than 0.05 was considered significant.
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RESULTS

Out of 238 subjects screened for eligibility, a total of 210
(98 male, 112 female) subjects with AC were recruited.
The baseline demographic characteristics of all three
groups were displayed in Table 2 and demonstrated the
homogeneity.
Table 2: Baseline Demographic characteristics and
Homogeneity of study subjects

Measure Group - 1 Group -2 Group -3
n=70 n=70 n=70 p-value
M=SD M=SD M=SD
Gender Male= 33 Male =35 Male =30
(47.1%) (50.0%) (42.9%)
Female =37  Female=35  Female =40
(52.9%) (50.0%) (57.1%)
Age (Years) 54.4+5.67 54.5+5.50 54.5+5.64 0.99**
Height (Feet) ~ 5.51 +£0.31 5.53 £0.29 5.49 +0.33 0.80**
Weight (Kg) 67.5 £ 6.69 67.1 £6.67 67.2 £ 6.94 0.70**
BMI (kg/m?)  24.52+1.32 24.01+1.37 2438+ 1.58 0.15**

Note. SD - Standard deviation, Group = 1 represents Local
myofascial dry needling group (G1), Group- 2 represents
Local myofascial dry needling along with paraspinal dry
needling group (G2), Group - 3 represents Conventional
physiotherapy group (G3). BMI - Body Mass Index, **p >
0.05.

There was a significant effect of MDN on shoulder ROMs in
flexion [F(2, 206) = 18.01, p = 0.000], extension [F(2, 206)
= 9.35, p = 0.000], abduction [F(2, 206) = 5.60, p = 0.004]
medial rotation [F(2, 206) = 5.49, p = 0.005], Shoulder pain
(VAS) [F(2,206) = 112.7, p = 0.000] and SPADI [F(2, 206)
= 309.1, p = 0.000], but not a significant ROM for lateral
rotation [F(2,206) =2.03, p =0.13] for the three conditions.
Post hoc comparisons using the Fisher’s least significant
difference (LSD) test showed that for flexion, extension,
medial rotation, abduction range of motions, VAS and
SPADI; the mean score for the local MDN condition and
local MDN along with PSDN condition was significantly
different than the conventional physiotherapy condition.
However, the local MDN condition did not significantly
differ from the local myofascial DN along with PSDN
condition (Table 3).

Analysis using Welch's ANOVA showed that there was a
significant effect of MDN on PPT for the three groups
in supraspinatus muscle [F(2, 52.5) = 38.20, p = 0.000],
infraspinatus muscle [F(2, 29.33) = 439.5, p = 0.000], teres
minor muscle [F(2,23.04) =594.7, p = 0.000], subscapularis
muscle [F(2, 29.11) = 434.7, p = 0.000], deltoid muscle
[F(2, 16.79) = 246.0, p = 0.000], pectoralis major muscle
[F(2, 20.43) = 231.19, p = 0.000], teres major [F(2, 14.37)
=353.9, p = 0.000] and upper trapezius muscle [F(2,45.41)
= 45.94, p = 0.000]. The post hoc comparisons showed
that all the tested muscles for PPT, the mean score for the
local myofascial DN and local myofascial DN along with
PSDN were significantly different than the conventional
physiotherapy. However, the local MDN condition did not
significantly differ from the local MDN along with PSDN
condition (Table 3).

Table 3: Analysis of Covariance (ANCOVA) and Welch’s
ANOVA show the changes in the shoulder specific
outcome measures over twelve days of dry needling based
intervention and post hoc analysis

Group 1-2 Group 2-3 Group 1-3

oM F MD 95% CI MD 95% CI MD 95% CI

AR Flexion 18.01* 1.53 -1.03 4.11 5.97* 3.40 8.54 7.51% 4.89 10.1
OMA

Exten-
sion

9.35% -1.18 -3.22 0.85 4.33% 229 6.38 3.15% L11 5.18

Abduc-

tion 5.60* 1.57 -0.59 3.74 2.24* 0.03 445 3.81% 1.56 6.07

Medial

. 5.49* 1.74 -0.66  4.15 229 -0.11 4.70 4.04* 1.62 6.45
rotation

Lateral

2.03 NA NA NA NA NA NA NA NA NA
rotation

Pain/ VAS 112.7% 0.10 -0.07 0.27 -L1* -1.35 -1.01 -1.0* -1.25 -0.9

abili SPADI 3090 060 191 070  140° 153 127 146 159 133
tyh

SSP 3820 003 -032 024 117 082 152 113 079 148

IS. 4395 -010  -036 015 159 137 180  148* 133 164

TMin  5947¢  -007 028 03 156 139 173 148 134 163

rr $SC 4347+ -002 025 019  139* 123 156  136° 120 153
Delt 2460* 005 -039 028  156* 129 183  150* 126 174
PM 23L1* 009  -023 043 144* 121 167 154 127 181

TMaj 353.9* 0.10 -0.16 0.37 1.41% 122 161 151* 1.30 173

UTpz 45.94* -0.03 -024 018 1.22* 0.89 1.54 1.18* 0.87 1.50

Note. OM = Outcome measure, AROM = Active range of
motion, CI = Confidence interval, MD = Mean Difference,
Group 1-2 = between Local myofascial dry needling group
and Local myofascial dry needling along with paraspinal
dry needling group, Group 2-3 = Between Local myofascial
dry needling along with paraspinal dry needling group
and Conventional physiotherapy group, Group 1-3 =
Local myofascial dry needling group and Conventional
physiotherapy group, SSP = Supraspinatus muscle, IS =
Infraspinatus muscle, TMin = Teres minor muscle, SSC
= Subscapularis muscle, Delt = Deltoid muscle, PM =
Pectoralis major muscle, TMaj = Teres major muscle, UTpz
= Upper trapezius muscle, VAS = Visual Analog Scale, A =
Parameter analyzed using ANCOVA test, A = Parameter
analyzed using Welch's ANOVA, * = p <0.05.

DISCUSSION

This study aimed to evaluate the effect of MDN & PSDN in
subjects with AC and hypothesized that the MDN therapy
for MTrP might improve pain, ROM, disability, and
pressure pain threshold of MTrP associated with AC. This
study added substantial evidence to support the potential
clinical effect of MDN among subjects with AC [13,16]
that the pain arising from the MTrPs of shoulder girdle
muscles could restrict the ROM and impose a further
burden on the disability associated with AC. Although
AC is a disorder that affects the shoulder joint’s capsule,
myofascial dysfunction may superimpose more pain,
movement restriction, and disability on already inflamed
shoulder capsules. Besides, the pain and restricted ROM
may be partly due to these developed MTrPs, mainly in
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later AC stages. Several studies have demonstrated that
subjects with AC experience long-term pain, shoulder
stiffness, and disability even after regular physiotherapy
management [11,12]. Over 15% of AC subjects suffered
permanent functional disability, and persistent symptoms
[12]/ Integration of MDN and regular therapy could
enhance the overall clinical outcomes among subjects with
AC.

While AC is a chronic inflammatory painful condition, the
shoulder pain intensity was improved significantly in both
G1 and G2 compared with G3. The MTrP in the shoulder
girdle muscles may be the source of pain. Biochemically,
the release of acetylcholine due to abnormal sympathetic
activity and local hypo-perfusion in the MTrPs results
in hypoxia that causes a decrease in pH level releases
bradykinin, potassium, substance P, and cytokines, which
stimulate the free nerve ending in the muscle, and causes
pain [35]. Treating MTrPs using a dry needle induces
a micro-trauma and bleeding. Literature reported that
the dry needling induced hyperemia could dilute the
pain sensitizing substances and relieves the pain. Also,
Fernandez et al. (2019) [36] reported dry needing also
releases the endogenous opioids such as P-endorphin,
which inhibit the release of the substance P. Despite
there was no literature on the efficacy of MDN on the AC
population, there is emerging evidence to demonstrate the
clinical efficacy of MDN for the management of myofascial
pain syndrome [36]. Calvo-Loboet al. (2018) [37] reported
a single dry needling session significantly reduced both
local and distal pain in elderly adults with non-specific
shoulder pain.

In this study, the shoulder ROM except shoulder lateral
rotation showed significant improvement in both G1 &
G2 compared with the conventional physiotherapy group
(G3). It was postulated that the MTrPs, localized, painful,
hyperirritable sustained muscle fascicular contractions
could restrict the shoulder ROM [9]. Treating the MTrPs
in the shoulder girdle muscle with the dry needle could
induce the twitch response and release the muscle
fascicular contraction, thus improved the shoulder
function. However, dry needling of MTrPs of shoulder
muscles did not show a significant improvement in the
external rotation. This may be due to the pathological
characteristic of the chronic inflammation and subsequent
fibrosis of glenohumeral joint capsule AC resulting in the
typical external rotation restriction.

The PPT shows significant improvement in both G1 and
G2 as compared with the G3. The successful effect of the
dry needle on PPT may be attributed to the mechanical
pressure caused by the needle combined with its rotation
polarizes the continuative tissue, which has an implicit
piezoelectricity character. This mechanical pressure is
converted into electrical energy, which enhances tissue
reconstruction. When the needle is inserted, an axonal
reflex strikes the terminal network of A-delta and C fibers
related to the liberation of many substances with vasoactive
action [38,39]. They cause vasodilatation and inflation of

local blood flow, which decreases the number of algogenic
substances and decreases the activity of nociceptors,
resulting in resolution of peripheral sensitization [40]. The
clinical studies reported treating an MTrPs with DN would
improve the PPT [41] in upper trapezius [42] and Levator
Scapulae [43] muscles.

Similarly, patients have demonstrated asignificantreduction
in shoulder disability in both G1 and G2 compared with
G3. Neutralizing the MTrPs, the source of pain, and joint
restriction resulted in improvement in disability following
DN. Literature supports our findings that DN, along with
exercise found to be beneficial in reducing impairment
and quality of life in subjects with shoulder myofascial
pain [44], chronic rotator cuff tendinopathy [45], and
subacromial pain syndrome [46,47].

Finally, the study results indicate no substantial difference
between the MDN and PSDN groups in shoulder
pain severity, ROM, PPT, and disability. It implies that
introducing the PSDN and MDN does not have any clinical
implications that fail to reflect on the outcomes measures
in patients with AC of the shoulder joint. Few studies claim
that subjects treated with PSDN demonstrated substantial
improvement in pain and joint function in acute facet joint
dysfunction of the neck, [48] myofascial pain syndrome
of upper trapezius [17] and non-specific thoracic pain
syndrome [49]. It is noteworthy that in those conditions,
the source of pain or restriction has a direct anatomical
attachment with the spine; hence PSDN produced a
substantial improvement. The other possible reason for the
improvement in the joint function may be due to paraspinal
muscle spasms themselves being a source of pain and joint
restriction in facet joint dysfunction and myofascial pain
syndrome.

Strength and limitation

This study has included a sufficient sample of 210 subjects
with AC, whereas earlier studies reported single case series
and an RCT with small sample size. The present study is
not having long-term follow-up. AC is a slowly progressive
disorder of the shoulder capsule; it is recommended that
future studies evaluate DN’s long-term effect in improving
pain, ROM, and associated disability in AC subjects.

CONCLUSION

Local MDN treatment is an effective treatment technique
along with conventional physiotherapy intervention in
subjects with AC. The outcomes showing significant
improvement in shoulder ROMs (except shoulder lateral
rotation ROM), pain intensity, disability, and PPT after
local MDN management indicate a potential benefit of DN
intervention in subjects with AC. Still, PSDN is not having
an additive effect on outcome measures.
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