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Abstract: Adhesive capsulitis (AC) is a common shoulder condition that leads to progressive loss of shoulder joint mobility leading to 
functional limitations. Many treatment protocols are in practice however there is no consensus on which is the best. Much literature 
reflects clinicians using thoracic spine and shoulder joint manipulations in different studies but a lack of evidence was found studying their 
effect when applied together and their immediate effect, for the management of patients with AC. Therefore, the objective of this study 
was to statistically analyse and report the immediate effect of thoracic spine and shoulder joint manipulations on subjects with AC 
assessing their pain and joint Range of motion. In this study, purposive sampling of 20 pre diagnosed subjects of AC were included and 
VAS conducted a pre-intervention assessment for assessing pain, and a goniometer for assessing the glenohumeral active Range of motion. 
All the subjects received a single session of high-velocity thrust manipulative therapy to the cervicothoracic junction, upper/mid-thoracic 
spine, and the glenohumeral joint of the affected shoulder. Everyone received thermotherapy (moist heat) before and after the manual 
therapy session, after which the data were documented and analyzed statistically. It was observed that there was a significant difference 
between pre and post-VAS and pre and post-range of motion scores in the samples (p<0.001). It is essential to mention that compared to 
VAS, goniometry results were more promising. To conclude, it can be stated that thoracic spine and shoulder joint manipulation adjunct 
with thermotherapy, in general, has an immediate positive effect on the management of patients with adhesive capsulitis. 
 
Keywords: Adhesive capsulitis; periarthritis; thoracic spine manipulation, shoulder joint manipulation, high-velocity thrust manipulative 

therapy; VAS; Goniometry and thermotherapy. 
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1. INTRODUCTION 
 
Adhesive capsulitis (AC) or Frozen Shoulder is a widespread 
shoulder condition that leads to progressive loss of mobility 
of the shoulder joint with significant functional limitations1 
and forms 5.3% of the general population and is the main 
cause of shoulder pain and dysfunction in individuals aged 40 
to 70 years.2 Both active and passive joint movements get 
affected, predominantly the external rotation, as a result of 
progressive fibrosis and contracture of the glenohumeral 
joint capsule3,4,5.AC is generally classified as primary, which 
occurs with an insidious onset, and secondary, associated 
with a predisposing condition. AC follows a three-stage 
pattern of progression, where stage 1 is characterized by 
severe pain, stage 2 has a significant loss of Range of motion 
but is less painful, followed by stage 3, which is the recovery 
phase where there is a slow increase in the joint Range of 
motion.6 It is considered a "self-limiting" disease that has a 
spontaneous recovery within 3 years4,6,7. Many treatment 
protocols have been in practice for the management of AC. 
However, there is no consensus on which is the best 8,9. The 
physiotherapist's various treatments include modalities to 
provide thermotherapy or cryotherapy, Ultrasound, 
Electrical stimulation10, joint mobilizations, PNF techniques11, 
mobility exercises, specific ligament stretching 12, and soft 
tissue mobilization techniques.13  Although studies claim that 
the above tools are effective in treating AC, neither alone 
nor in combination gives relief or rehabilitates the patients 
early, at least for achieving their functional joint Range of 
motions for which their cost of treatment rises as well their 
quality of life gets affected. Clinicians are still in pursuit to 
find out the optimum management of this disabling 
musculoskeletal condition. Regional interdependence (RI) is 
an area that is being studied as it deals with the concept that 
impairments in a distant anatomical region may be associated 
with the primary complaint of the patient14. Regarding this 
treatment model, various studies have been carried out 
which reflect the involvement of distant dysfunctions, which 
when addressed relieve the patient from their conditions15-17. 
This concept is likely to be a complex phenomenon and 
perhaps is driven by a neurophysiological response related to 
the peripheral, spinal cord and supraspinal mechanisms18. 
Neurophysiological effects can work by peripheral, spinal, 
and supraspinal mechanisms.18 Musculoskeletal system 
injuries may result in an inflammatory cascade and may 
impact multiple body systems by biochemical alterations in 
the periphery. Preliminary literature suggests that manual 
therapy techniques may influence biochemical activity and 
even mediate the inflammatory process. Clinicians have 
demonstrated that manual therapy resulted in the production 
of endogenous cannabinoids compared with a placebo19. 
Teodorczyk-Injeyan JA et al (2003), in their study "spinal 
manipulative therapy reduces inflammatory cytokines but not 
substance P production in normal subjects," concluded that 
thoracic manipulation reduced inflammatory cytokines in the 
short term. Plaza-Manzano et al. (2014)20 in a study randomly 
assigned individuals to either cervical manipulation, thoracic 
manipulation or a control group. The cervical and thoracic 
spine manipulation groups experienced higher levels in 
neurotensin, and the cervical manipulation group also 
experienced significantly greater increases in cortisol, 
suggesting that manipulation may positively influence 
biochemical processes. Recent evidence suggests that 
manipulation of the thoracic spine results in changes in the 
neurophysiological response, which may decrease pain 
thereby improving the outcomes in patients with 

musculoskeletal disorders. In a case study of AC, the effect of 
thoracic manipulation was examined, which showed 
promising results in decreasing pain and overall outcome of 
the patient.21 Strunce JB, Walker MJ, Boyles RE, Young BA 
(2009) in their study, the immediate effects of the thoracic 
spine and rib manipulation on subjects with primary 
complaints of shoulder pain reported that thoracic and rib 
manipulation therapy is associated with the decrease of 
shoulder pain and increased the joint Range of motion of the 
shoulder joint13,  Various pieces of evidence can be found 
about RI in regards to thoracic manipulation and its effect in 
shoulder conditions but very little could be found where 
thoracic manipulation is adjunct with other joint 
manipulations like the manipulations of the shoulder joint 
itself. Mohsen Kazemi in the year 2000 in his study got 
positive results in AC patients by applying shoulder 
manipulation along with other treatment tools22. Likewise, 
shoulder manipulations show effective results in AC but 
here, too little evidence is present in conjugation with the 
thoracic spine manipulations. Therefore, this preliminary 
study was carried out to report the immediate effect of 
thoracic spine and shoulder joint manipulations on subjects 
with AC assessing their pain and Range of motion. 
 
2. METHODOLOGY 
 
A total of 24 pre-diagnosed patients with AC were referred 
to physiotherapy by their Orthopedicians with a primary 
complaint of shoulder pain and ROM restrictions. Of these, 
20 fulfilled the inclusion criteria and were recruited for the 
study.  
 
2.1 Inclusion Criteria 
 
a) Both male and female patients have a primary 

complaint of unilateral/bilateral shoulder pain for at 
least 3 to 4 months with decreased shoulder range of 
motion (external shoulder rotation, abduction, 
internal rotation, flexion, and extension).  

b) Age between 40 and 65 years and stage 2nd or 3rd of 
the disease.  

 
2.2 Exclusion Criteria    
 
a) Patients if they had any shoulder pain resulting from 

systemic disease like rheumatoid arthritis, infection, 
tumors, etc, 

b) Recent shoulder joint fractures, 
c) A rotator cuff injury,  
d) Tendon calcification confirmed by MRI 
e) The presence of moderate or severe osteoarthritis or 
f) Patients on calcium supplements for the treatment of 

osteoporosis 
g) Uncooperative patients       
 
Subjects that met all criteria provided written informed 
consent before participation. The samples were collected 
from Assam Down Town University OPD and Physiotherapy 
department, Down Town Hospital. The Declaration of 
Helsinki protocol was followed for conducting the study. The 
protocol followed the CONSORT guidelines for reporting of 
non-pharmacological interventions (Figure 1). The study 
proposal has been accepted by the Ethics Committee, Assam 
down town University (Memo No: adtu/Ethics/Ph.D. Scholar/ 
2019/001) and ethics committee, down town Hospitals, 
Guwahati (IEC/dth/2019/MS/16). 
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2.3 Outcome Measures 
 
Visual Analogue Scale (VAS)23 and goniometry24 were used 
for assessing pain, and passive ROM for the shoulder joint 
(shoulder external rotation, abduction, internal rotation, 
flexion, and extension) 
 
2.4 Procedure 
 
The purposive sampling method was used for the study. 
Patients diagnosed with 2nd or 3rd stage of AC by their 
Physicians and orthopedics were referred to physiotherapy. 
Out of 24 referred patients, 20 patients fulfilled the inclusion 
criteria and were included in the study. The primary 
investigator, a trained orthopedic manual physiotherapist, 
performed a preliminary physical examination for the 
shoulder joint, thoracic and cervical spine range of motions, 
and other probable orthopaedic conditions documented and 
treated all subjects. During the physical examination, it was 
found that most patients sat with a forward head posture. 
Visual inspection of cervical ROM highlighted slight 
limitations with side flexion and rotation with pain over the 
upper trapezius (n=7). All other patient's cervical movements 
were found to be normal and pain-free. Although visual 
assessment of cervical ROM's reliability is poor25, further 

detailed measurements were thought unnecessary as physical 
tests like Spurling's test and cervical distraction test were all 
negative. The dermatomes myotomes and reflexes were all 
intact. Passive intervertebral movements (PIMs) were done 
on the cervical spine with lateral glides26.The movements did 
not reproduce any pain in the patient's shoulder nor was it 
painful locally. These techniques' reliability for assessing 
mobility is poor, while it is moderate when they are used for 
symptom reproduction26,27. The thoracic spine examination 
of the patients revealed that they experienced pain when 
they were tested with posterior to anterior glides(n=12). 
Limited thoracic extension and rotation were found when 
tested with the occiput-to-wall test and the seated rotation 
test respectively.   PA mobility testing has been found to have 
moderate inter-tester reliability, while visual assessment of 
Range of motion has poor reliability for cervical spine.25. VAS 
conducted a pre-intervention assessment for assessing pain, a 
goniometer for considering the glenohumeral passive Range 
of movement followed by post-intervention evaluations for 
the same. The interventions were applied to the patients 
following a thorough physical examination and a proper 
explanation of the treatment protocol and manipulation 
techniques. The results were recorded and analyzed 
statistically. Informed consent was taken accordingly. 

 

 
 

Fig :1 Consort diagram 
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All subjects received a single session of high-velocity thrust 
manipulative therapy to the cervicothoracic junction, 
upper/mid-thoracic spine, and the glenohumeral joint of the 
affected shoulder. Everyone received thermotherapy (moist 
heat) before and after the manual therapy session for 10 
minutes to mask the pain, after which data is documented 
and analyzed statistically. Cervico-thoracic junction of the 
spine is treated with a seated cervicothoracic junction 
distraction manipulation28,29,30. (Figure 1). Thoracic vertebral 
segments were treated with both low-velocity mid-range 

(grade III and IV), and high-velocity end-range (grade V), with 
posterior to anterior forces directed at the mid and upper 
thoracic spine31 (Figure 2,3). The low-velocity techniques 
were repeated for approximately 30 seconds at four non-
specific levels throughout the middle and upper thoracic 
spine. Then the high-velocity procedures were repeated 1–2 
times at each level. There was no attempt to identify or treat 
specific segmental levels due to research suggesting an 
inability to localize treatment32, 33 

 

 
 

Fig 1: Cervico-thoracic junction distraction manipulation 
 

 
 

Fig 2: low-velocity mid-range and high-velocity end-range, posterior to anterior forces  
directed at the upper thoracic spine. 

 
 

Fig 3: low-velocity mid-range and high-velocity end-range, posterior to anterior forces  
directed at the mid thoracic spine 
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Glenohumeral joint long axis distraction22: - (Figure 4) patient was in the supine position; clinician stabilizes the shoulder and 
axilla with one hand and pulls on the humerus longitudinally via grasping the distal humerus at the elbow. After removing the 
joint slack, a low amplitude, high-velocity thrust was delivered downward towards the wrist joint. 
 

 
 

Fig 4:  Glenohumeral joint long axis distraction 
 

 
 

Fig 5: Glenohumeral anteroposterior adjustment 
 

 
 

Fig 6: Glenohumeral posteroinferior adjustment 
 
Glenohumeral anteroposterior adjustment22:- (Figure 5) 
Patient was seated with the arm in 90 degrees forward 
flexion and the elbow fully flexed. The therapist stood behind 
the patient to stabilize the scapula, cupped the olecranon 
with both hands, removed the joint slack, and delivered a 
quick and shallow thrust along the axis of the humerus  
 
Glenohumeral posteroinferior adjustment22:- (Figure 6) 
Patient was in supine position with the arm in forwarding 

flexion and the elbow bent. The practitioner grasped the arm 
with both hands, removed the joint slack, and delivered a 
quick and shallow thrust inferiorly and posteriorly.  
 
3. DATA ANALYSIS 
 
SPSS 23.0 version was used for statistical analysis. 
Demographic data and baseline scores of all outcome 
measures were presented to evaluate baseline comparability 
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of the treatment group. The data were presented as mean + 
standard deviation (SD). Paired t-test was used for 

significance testing of study participants. The p< 0.05 was 
considered statistically significant. 

 

sTable No. 1: Age and gender-wise distribution of the study participants 
  Gender Total 

Age( in years)  Males Females 

 <=50 Count 3 6 9 

%  15.0% 30.0% 45.0% 

51-55 Count 3 2 5 

%  15.0% 10.0% 25.0% 

56-60 Count 2 1 3 

%  10.0% 5.0% 15.0% 

61-65 Count 1 2 3 

%  5.0% 10.0% 15.0% 

Total Count 9 11 20 

%  45.0% 55.0% 100.0% 

 N Minimum Maximum Mean Std. Deviation 

Age 20 44 65 52.80 5.926 

 
From Table no.1 it is observed that in the present study a total of 20 individuals were considered. The mean age of the study 
participants is 52.8 years with the standard deviation of 5.9 years and 14(70%) of the individuals are in the age group of 44-
55years. 
 

Table No. 2: Comparison and testing of the significant 
difference between pre and post-treatment VAS 

  Mean N Std. Deviation P value 

 
Pre VAS 6.8000 20 1.00525 .001 

Post VAS 6.3500 20 .93330  

 

 
 

Fig 7: Comparison and testing the significant difference between pre and post treatment VAS 
 

Table No.2 (Figure:7) indicates that the mean VAS score pre and post treatment was 6.8 1.005 and 6.35 0.93 respectively. 
Hence the statistically significant difference is observed in VAS pre and post-test scores was observed (p<0.01) 
 

Table No. 3: Comparison and testing of the significant difference between pre and post-treatment passive 
shoulder external rotation 

  Mean N Std. Deviation P value 

 Passive shoulder External Rotation- Pre test 25.9000 20 6.57667 .000 

Passive shoulder External Rotation- Post test 29.4000 20 6.65227  
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Fig 8: Comparison and testing of the significant difference between pre and post-treatment  
passive shoulder external rotation 

 
It is observed from Table No.3 (Figure:8) that the mean passive shoulder external rotation pre and post-treatment scores were 

25.9 6.5 and 29.4 6.6, respectively. Hence the statistically significant difference in pre and post-test passive shoulder external 
rotation was observed (p<0.001) 
 

Table No. 4: Comparison and testing of the significant difference between pre and  
post-treatment passive shoulder internal rotation 

  Mean N Std. Deviation P value 

 Passive shoulder Internal Rotation- Pre test 25.0500 20 2.79991 .000 

Passive shoulder Internal Rotation- Post-test 27.4000 20 2.43656  

 
 

 
 

Fig 9: comparison and testing the significant difference between pre and post-treatment  
passive shoulder internal rotation 

 
It is noted from Table No.4 (Figure:9) that the mean passive shoulder internal rotation pre and post-treatment scores were 25.0

 2.7 and 27.4 2.4, respectively. Therefore, a statistically significant difference in pre and post-test passive shoulder internal 
rotation was observed (p<0.001) 
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Table No. 5: Comparison and testing of the significant difference between pre and  
post-treatment passive shoulder flexion 

  Mean N Std. Deviation P value 

 Passive shoulder Flexion- Pre test 96.0000 20 6.32456  

Passive shoulder Flexion- Post test 104.0500 20 5.65197 .000 

 

 
 

Fig 10: Comparison and testing the significant difference between pre and post treatment  
passive shoulder flexion 

 

Table No.5 (Figure:10) depicts that the mean passive shoulder flexion pre and post treatment scores were 96.0 6.3 and 104.0

 5.6 respectively. Hence the statistically significant difference in pre and post-test passive shoulder flexion was observed 
(p<0.001) 
 

Table No. 6: Comparison and testing the significant difference between pre and  
post treatment passive shoulder abduction 

  Mean N Std. Deviation P value 

 Passive shoulder Abduction- Pre test 88.7000 20 9.73383 .000 

Passive shoulder Abduction- Post test 94.5500 20 7.35187  

 

 
 

Fig 11: Comparison and testing the significant difference between pre and post treatment  
passive shoulder abduction 
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It is observed from Table No.6 (Figure:11) that that the mean passive shoulder Abduction pre and post treatment scores were 

88.7 9.7 and 94.5 7.3 respectively. Statistically significant difference in pre and post-test passive shoulder abduction was 
observed (p<0.001) 
 

Table No. 7: Comparison and testing the significant difference between pre and  
post-test passive shoulder extension 

  Mean N Std. Deviation P value 

 Passive shoulder Extension- Pre test 30.6500 20 6.40127  

Passive shoulder Extension- Post  test 32.6500 20 5.65941 .000 

 

 
 

Fig12: Comparison and testing the significant difference between pre and post-test  
passive shoulder extension 

 
Table No.7 (Figure:12) represents the mean passive shoulder Extension pre and post treatment scores. It is understood from 

the table that the pre and post treatment scores were 30.65  6.4 and 32.65 5.6 respectively. On using Paired t test, 
statistically significant difference was observed in the pre and post treatment passive shoulder abduction (p<0.001) 
 
4. DISCUSSION 
 
The primary intention of the study was to determine the 
immediate effect of Thoracic Spine and Shoulder Joint 
Manipulation and Thermotherapy on Glenohumeral Range of 
motions in Patients with Adhesive Capsulitis. The samples 
were comparable at baseline concerning age and sex (Table 
1). Hence, any subsequent difference between them can be 
attributed to the difference in the effects of the 
interventions. Statistically, it is observed that there is a 
significant difference between pre and post-VAS (Table 2), 
and pre and post-range of motion scores in the samples 
(Table 3, 4, 5, 6, 7). This implies that Thoracic Spine and 
Shoulder Joint Manipulation adjunct with thermotherapy, in 
general, were effective in managing patients with Adhesive 
Capsulitis. The significant effects of the protocol of Thoracic 
Spine and Shoulder Joint Manipulation and Thermotherapy 
on pain, and Range of motion, are consistent with reports 
from previous studies done by various researchers like Jashua 
R McCormach, who did a case study of AC where he 
examined the effect of thoracic manipulation which showed 
promising results in decreasing pain and overall outcome of 
the patient.21 and Mohsen Kazemi in a case study of AC got 
positive results by applying shoulder manipulation along with 
other treatment tools22. The human body is a kinetic chain 
form, an engineering concept used to describe human 
motion. It was introduced by Franz Reuleaux, a mechanical 

engineer in 1875, where he proposed that rigid, overlapping 
segments were connected via joints, and this created a 
system whereby movement at one joint produced affects 
movement at another joint in the kinetic link34 In 1995, Dr. 
Arthur Steindler adapted Reuleaux’s theory and included the 
analysis of human movement, sport-specific activity patterns, 
and exercise. He suggested that the extremities should be 
thought of as rigid, overlapping segments in series and 
defined the kinetic chain as a "combination of several 
successively arranged joints constituting a complex motor 
unit." This series, or chains, can be open or closed34.The 
scapula bone which forms the foundation for the 
Glenohumeral joint is connected to the thoracic cage and the 
spine by various superficial and deep muscles. Trapezius has a 
major connection between the scapula and the spine as it 
originates on the occipital bone, the ligamentum nuchae, and 
the spinous process of T1 to T12 inserts on the lateral third 
of the clavicle, acromion, and the scapular spine of the 
scapula. Deep muscles like the levator scapulae and the 
rhomboids originate from the 1st four cervical vertebrae and 
the spinous process of the T2 to T5 vertebra, respectively 
and insert into the medial border of the scapula. Considering 
these anatomical connections in the context of the Reuleaux 
concept, any shoulder complex movement will affect the 
cervical and thoracic spine joints. In chronic adhesive 
Capsulitis patients, there is a significant loss of shoulder 
range of motion1, particularly in the glenohumeral joint. It is 

https://www.physio-pedia.com/Therapeutic_Exercise
https://www.physio-pedia.com/Open_Chain_Exercise
https://www.physio-pedia.com/Closed_Chain_Exercise
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also seen that there is a deficit of Range of motion in the 
thoracic spine in this patients21. Therefore, the release of the 
stiffness of the spinal facet joints shall affect the Range of 
motion in the Glenohumeral joint. This is established in the 
present study where thoracic manipulation applied to the 
patients for the management of adhesive capsulitis along with 
other tools delivered good results. The above statements 
hold to the concept of regional interdependence whereby 
applying the concept of kinetic chain system, treatment is 
applied in a remote location i.e. the thoracic spine, which is 
connected with the diseased part, and the effect is seen in 
another location i.e. increase in the glenohumeral joint Range 
of motion. Various studies have been carried out with this 
treatment model, which reflect the involvement of distant 
dysfunctions which when addressed relieve the patient from 
their conditions15-17. This concept is likely to be a complex 
phenomenon and perhaps is driven by a neurophysiologic 
response related to the peripheral, spinal cord and 
supraspinal mechanisms18. Recent evidence has also 
demonstrated the effectiveness of using different manual 
therapy tools that incorporate the concept of RI in various 
diagnoses and includes spinal stenosis35, knee osteoarthritis36, 
and patellofemoral syndrome37. All of these studies found 
significantly more significant improvements in patients who 
received manual therapy interventions both proximal and 
distal to the patients’ primary symptoms. However, the main 
body of physical therapy literature using an RI approach 
describes treating the thoracic spine, often for individuals 
with neck pain and/or shoulder pain38,39 which is in relation 
to the present study. 
 

5. CONCLUSION 
 

From the above discussion, it may be concluded that there is 
an immediate effect of Thoracic Spine and Shoulder Joint 
Manipulation along with Thermotherapy on Glenohumeral 
Range of motions in Patients with Adhesive Capsulitis. From 
the authors viewpoint, Thoracic Spine and Shoulder Joint 
Manipulation adjunct with thermotherapy, in general, were 
effective in managing patients with Adhesive Capsulitis which 
was quite evident from the analysis of the data of the study. 
Physiotherapists are encouraged to adopt these techniques in 
their practice and apply for pain relief and overall 
improvement of the patient 

 

6. LIMITATION 
 

Following are some of the limitations that were experienced 
and seen during the study. The manipulation techniques were 
painful for some of the patients, therefore few of them (n=6) 
was not willing to continue this mode of treatment and 
requested to change the therapy for future sessions. The 
present study did not assess the probable outcome of 
structured consecutive therapy sessions; therefore, the 
effectiveness of the techniques can be further studied with 
tailored protocols. Long-term follow-up may be carried out 
to examine the effectiveness of the treatment. Medications of 
patients were not taken into account when the therapy was 
administered. The age group of the participants was 
restricted only to the age group of 40–65 years. 
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