
456

Open Access J Pak Med Assoc

Introduction
Shoulder impingement syndrome (SIS) is one of the
common musculoskeletal (MSK) disorders that involves the
pinching of tendons and bursae within the shoulder joint,
which triggers pain and functional restrictions.1 Being one
of the most prevalent diseases, SIS influences life processes
in all age groups and impacts work productivity and quality
of life (QOL). Socioeconomic implications remain high
because chronic shoulder pain significantly raises
healthcare costs and decreases productivity.2 Conventional
interventions for managing SIS include the use of physical
therapy and analgesics, especially non-steroidal anti-
inflammatory drugs (NSAIDs) and intra-articular
corticosteroids, as well as surgical procedures for severe
cases that do not respond to conservative measures.3 While
these approaches may offer relief, they are generally
inefficient. For instance, physical therapy can provide short-
term relief only, and NSAIDs can have adverse effects in the
long run. While a local corticosteroid injection helps control
acute inflammation, it is associated with tendon rupture

when repeated, and surgery also has its own drawbacks,
such as a longer duration of rehabilitation and
postoperative complications.4

Due to these drawbacks, there has been a rising focus on
other conservative approaches to treating the condition,
including thoracic spinal thrust manipulation (TSTM),
which is a manual therapy technique designed to apply
high-velocity and low-amplitude thrusts to the thoracic
spine to enhance joint mobility, reduce pain and enhance
shoulder function.5,6 The proposed underlying mechanisms
for the effects of TSTM include the alteration of neural
networks, the resetting of biomechanical abnormalities,
and the enhancement of neuromuscular coordination. As
a result of effectively treating spinal segmental
dysfunctions that may cause shoulder impingement, TSTM
may help release stress on the joint, and positively affect
posture for better general joint biomechanics of the
shoulder.7 However, the evidence highlighting the
effectiveness of TSTM in treating SIS is still insufficient. Yet,
research has shown that TSTM relieves pain and
temporarily increases the range of motion (ROM),8 while
some studies have reported no significant clinical
improvement.9 The inconsistency in the findings suggests
the importance of conducting a systematic assessment of
TSTM effectiveness in SIS management.10 The current
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Thoracic spinal thrust manipulation for shoulder impingement syndrome: A
meta-analysis of pain relief and functional outcomes
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Abstract
Objective: To evaluate the effectiveness of thoracic spine thrust manipulation in managing shoulder impingement
syndrome.
Method: The meta-analysis was conducted from April 25 to November 5, 2023, after approval from the ethics review board
of the University of Lahore, Lahore, Pakistan, and comprised a comprehensive search on multiple databases, including
Cochrane Central Register of Controlled Trials PubMed, PEDro and MEDLINE. Randomised controlled trials with patients of
either gender aged 19-44 years who had been diagnosed with shoulder impingement syndrome were included. Data
extraction was independently performed by two researchers, and meta-analysis was conducted using RevMan 5.2.
Results: Of the 14 studies comprising 749 participants, 8(57.14%) studies comprising 410(54.73%) participants involved
quantitative analysis. The fixed-effect model revealed minimal heterogeneity (I2=0%) and a standardised mean difference
of -0.03 (95% confidence interval: -0.22-0.16), indicating no significant improvement in clinical outcomes following thoracic
spinal thrust manipulation.
Conclusion: The meta-analysis provided a more complex view of the efficacy of thoracic spinal thrust manipulation in
treating shoulder impingement syndrome. Some researchers suggested that treatment by manipulation positively affected
immediate changes in range of motion and pain, while others revealed no significant clinical changes. This indicates the
need for the application of manipulation alongside other exercise therapies for functional changes to be observed clinically.
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meta-analysis was planned to assess the efficacy of TSTM
in treating SIS.

Materials and Methods
The meta-analysis was conducted from April 25 to
November 5, 2023, after approval from the ethics review
board of the University of Lahore, Lahore, Pakistan, and
comprised randomised controlled trials (RCTs) and
controlled clinical trials (CCTs), adhering to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.11 The study protocol was registered
with the International Prospective Register of Systematic
Reviews12 (PROSPERO) (CRD 42021272608) or (272608).

Literature search was conducted using a search strategy
developed for different databases, including Cochrane
Central Register of Controlled Trials (CENTRAL), PubMed,
Pedro and MEDLINE. The search terms and Boolean
operators used were: “Shoulder impingement syndrome”
OR “Rotator cuff impingement” OR “Shoulder
impingement” OR “Rotator cuff impingement syndromes”
AND “Thoracic” AND “Manipulation” AND “Spine” OR “Spinal”
AND “Pain” OR “Range of motion ”OR “ Functional outcome”.
Study eligibility was based on Patient- Intervention-
Comparison-Outcome (PICO)13 format. The following
inclusion criterion was used: inclusion of both male and
female participants; a confirmed diagnosis of SIS;
participants aged 19-44 years; the presence of shoulder
pain related explicitly to SIS; ability of the participants to
comprehend verbal and written information; peer-
reviewed publications; inclusion of a group in RCTs that
received thrust manipulation treatment targetted at the
thoracic spine; RCTs or CCTs; and publication in the English
language. The following exclusion criterion was used:
involved treatments other than thrust manipulation;
manipulations were performed under anaesthesia; lacked
a detailed description of the methodology; investigated
main diagnoses unrelated to the shoulder or resulting in
referred shoulder pain; involved individuals who required
evaluation for surgery or were in the post-surgical recovery
phase; and editorials, commentaries or case series.

Two researchers conducted the search independently,
employing a well-designed search strategy tailored to
various databases. The search records were organised and
managed using EndNote X8 software. Duplicate records
were removed, and the remaining articles underwent a
meticulous screening based on abstract and full-text
evaluations. Ultimately, relevant articles were selected, and
key variables, such as methodology, sample size and
demographic data, were noted.

In RevMan 5.2, meta-analysis was performed using the
generic inverse variance with a fixed- or random-effect

model. The I2 test was used to assess the heterogeneity of
individual research. I2 values 25%, 50% and 75% were used
to simulate low, moderate and high degrees of
heterogeneity, respectively. A random-effect model was
applied if the I2 score exceeded 50%. Both high odds ratio
(OR) and sensitivity analysis were applied to determine the
reasons for the heterogeneity of the systematic review. As
a further check on the sources of heterogeneity among the
included studies, sensitivity analysis was conducted
whereby the contributing studies with extreme OR were
dropped to test their effects on the results. For effect size,
Cohen’s d14 was calculated using the formula: (mean of the
treatment group - mean of the control group) / pooled
standard deviation.

The standardised mean difference (SMD) was calculated
using individual study standard deviations (SDs) rather
than pooled SDs, following standard methods for
continuous outcome measures. In cases where pooled SD
was used, the SMD was computed by dividing the
difference in means by the pooled SD, which accounted for
variance across both groups. This method ensured that the
standardisation accounted for differences in sample size or
variance between studies.

Results
Of the 14 studies comprising 749 participants (Table 1),
6(42.85%) studies with 339(45.26%) participants were
excluded for various reasons, including multi-group design
or insufficient data to calculate effect size, while 8(57.14%)
studies comprising 410(54.73%) participants involved
quantitative analysis. The fixed-effect model revealed
minimal heterogeneity (I2=0%) and SMD -0.03 (95%
confidence interval [CI]: -0.22-0.16), indicating no
significant improvement in clinical outcomes following
TSTM (p=0.77) (Table 2).
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Figure: The funnel plot comparing thoracic spine thrust manipulation (TSTM) and
sham TSTM. The X-axis represents the standardized mean difference
(SMD), and the Y-axis shows the standard error (SE) of the SMD. The
symmetrical appearance of the plot indicates there was no strong
evidence of publication bias. Larger studies (with smaller SEs) are
positioned towards the top, and smaller studies (with larger SEs) are
towards the bottom.
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Table-1: Demographic data of the studies reviewed.

No. Study Author Demographic data of Included Studies
(Latest to old) Country Mean Age Gender (M/F) Dropout Participants Side(L/R) Method

1 Park SJ et al., 202028 Korea M: 9 30 L: 14 RCT
G1:  49.20 (9.48) F: 21 G1: 10 R: 16 Computer based 
G2: 50.90 (9.10) G2: 10 randomization
G3:  50.20 (8.99) G3: 10

2 Land H et al.,201929 Australia M: 30 9 69 L: 7 RCT
G1: 51 ± 4.4 F:  30 G1: 23 R: 53 Parallel group 
G2: 51 ± 5.4 G2: 22 design
G3: 51 ± 6.0 G3: 24 Randomization 

into three groups
3 Grimes JK et al.,201930 Chicago M: 37 3 60 L: 7 Randomized 

G1: 37.6 ± 15.3 F: 23 G1: 20 R: 53 Clinical Trial
G2: 35.6 ± 14.7 G2: 20
G3: 36.5 ± 15.5 G3: 20

4 da Silva AC et al.,20199 Brazil M: 19 0 60 RCT
MG: 46.06(16.11) F: 41 MG: 30 Sealed envelope 
PG: 44.46(12.14) PG: 30 NM method

5 Haider R et al.,20188 Pakistan M: 18 0 40 L: 17 RCT
EG: 49.30(9.985) F: 22 EG: 20 R: 19 Computer based 
CG: 49.80(9.671) CG: 20 BL: 4 randomization

6 Wright AA et al.,201731 UK M: 9 3 21 NM RCT concealed 
G1: 39.1 (15.8) F:  9 G1: 9 opaque envelops 
G2: 46.3 (15.9) G2: 12 method of 

randomization
7 Vinuesa-Montoya S et al.,201732 Spain M: 28 1 41 BL: 40 RCT

G1: 46.85 ± 8.02 F: 13 G1: 21 Computer based 
G2: 51.21 ± 5.29 G2: 20 randomization

8 Haik MN,et al.,201718 Brazil M: 38 5 61 RCT
G1: 32.5(12.0) F:  23 G1: 30 L: 21 Computer based 
G2: 31.3(11.0) G2: 31 R: 40 randomization

9 Michener LA et al.,201519 USA M: 30 0 56 RCT
G1: 30.9 (11.9) F: 26 G1: 28 L: 23 Computer based 
G2: 32.5 (12.4) G2: 28 R: 33 randomization

10 Kardouni JR et al.,201521 USA M: 25 3 48 NM Randomized 
G1: 31.1 ±12.3 F: 23 G1: 24 Controlled Study
G2: 31.2 ±12.1 G2: 24

11 Kardouni JR et al.,201520 USA M: 28 0 52 L: 22 RCT
G1: 30.8 (11.9) F: 24 G1: 26 R: 30 Computer based 
G2: 33.2 (12.6) G2: 26 randomization

12 Coronado RA et al.,201533 USA M: 42 15 78 NM Randomized 
G1: 36.7 (16.0) F: 36 G1: 26 Trial
G2: 39.4 (13.6) G2: 27
G3: 41.0 (14.1) G3: 25

13 Haik MN et al.,201434 Brazil M: 52 3 97 L: 40 RCT
F: 45 Asymptomatic(48) R: 57 Computer based 

G1: 25.5 (5.2) G1: 25 randomization
G2: 26.1 (5.0) G2: 23

G3: 33.8 (12.2) SIS (52)
G4: 29.7 (9.3) G3: 26

G4: 26
14 Kachingwe AF et al.,200835 USA M: 17 3 36 L: 2 block 

G1: 45.6 (13.0) F: 16 G1: 7 R: 31 randomization 
G2: 47.3 (20.1) G2: 8 method
G3: 43.4 (14.7) G3: 9
G4: 48.9 (13.7) G4: 9

G: Group, MG: Manipulation group, PG: Placebo group, EG: Experimental group, CG: Control group, SIS: Shoulder impingement syndrome, RCT: Randomised controlled trials, SD: Standard deviations.



Discussion
The current meta-analysis was planned to evaluate the
efficacy of TSTM for SIS patients. The findings from 8 RCTs
present a rather diverse picture of the effectiveness of the
TSTM in clinical practice. Some studies revealed positive
findings in the reduction of pain and improvement of ROM,
but more than half the studies did not demonstrate
significant functional outcomes, pain levels and mobility
(Table 2). The variation in outcomes may be explained by
differences in patient characteristics, manipulation
strategies, or different study designs (Table 1).

R. Haider et al. (2018)8 observed that using TSTM with
exercise therapy showed better outcomes in pain
reduction and ROM, suggesting that a multimodal
nonsurgical approach may be more beneficial than
manipulation alone, which is in agreement with Kerry R et
al. (2024)15 and Michener et al. (2024).16 Such a
combination may be helpful since TSTM initially relieves
MSK tension, exercise therapy stabilises muscles and
enhances mobility,17 eliminating biomechanical
abnormalities of SIS. In contrast, some studies9,18-21 found
no significant benefit of TSTM as the sole intervention. This
aligns with previous literature.22-24 These outcomes indicate
that TSTM alone might not significantly improve clinical
efficiency in SIS patients who experience more chronic or
severe symptoms. Given these findings, clinicians should
be cautious about relying on TSTM as the primary
treatment for SIS. Instead, it may be more beneficial as part
of an integrative treatment plan that prioritises active
rehabilitation strategies, such as strengthening and
mobility exercises. By reserving TSTM for acute cases where
pain or discomfort limits participation in exercise-based
therapies, clinicians may enhance patient outcomes while
minimising reliance on passive treatments.

The current meta-analysis has several important limitations.
The included studies varied in terms of manipulation
techniques, patient demographics, and study designs,
which may have influenced the outcomes. Additionally, the
small sample sizes in many of the included trials limit the

generalisability of the findings. The lack of long-term
follow-up in most studies also makes it difficult to
understand the sustained effects of TSTM on SIS. Although
the funnel plot does not indicate substantial publication
bias (Figure), the exclusion of non-English studies may have
still skewed the results. Including only English-language
studies reduced the comprehensiveness of the meta-
analysis and may have overlooked relevant findings from
other linguistic or cultural contexts. Furthermore, no time
filter was applied during the search process, which resulted
in the inclusion of older references due to the limited
number of recent studies on this topic. Amy L. Minkalis25

systematic review in 2017 gave similar findings, where
immediate pain relief was observed, but these benefits did
not persist and overall improvements in functional
activities were inconsistent.

To address these limitations, future research should focus
on conducting larger, high-quality RCTs with more
standardised manipulation techniques and longer follow-
up periods.26 Incorporating studies from non-English
sources would also enhance the robustness of future meta-
analyses. However, more studies regarding patient
characteristics, including the severity and the duration of
symptoms, are still required to provide more evidence for
understanding which type of patients may primarily
benefit from TSTM. The mixed findings in the current meta-
analysis suggest that TSTM’s effectiveness may depend on
several factors, such as the chronicity of symptoms, patient
characteristics, and the integration of complementary
therapies, including tailored exercise programmes.27 Future
research should focus on conducting larger RCTs with
standardised treatment protocols and extended follow-up
periods, exploring the long-term effects of combining
TSTM with exercise therapy, which appears to offer more
comprehensive benefits for SIS patients. Including studies
in languages other than English will reduce publication bias
and ensure a more global perspective on the effectiveness
of TSTM. Investigating patient-specific factors that may
influence treatment efficacy, such as symptom duration,
patient demographics, and the presence of other MSK
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Table-2: Comparison between TSTM and sham TSTM.

Study or Subgroup TSTM TSTM SHAM SHAM Weight Std. Mean Difference Year
(Mean±SD) (Total) (Mean±SD) (Total) (%) (IV, Fixed, 95% CI)

study13 (Haik MN et al.,2014)34 33.8±12.2 26 29.7±9.3 26 12.6% 0.37 [-0.18, 0.92] 2014
Study 9 (Michener LA et al.,2015)19 30.9±11.9 28 32.5±12.4 28 13.8% -0.13 [-0.65, 0.39] 2015
study10 (Kardouni JR et al.,2015)21 31.1±12.3 24 31.2±12.1 24 11.8% -0.01 [-0.57, 0.56] 2015
study11 (Kardouni JR et al.,2015)20 30.8±11.9 26 33.2±12.6 26 12.7% -0.19 [-0.74, 0.35] 2015
study7 (Vinuesa-Montoya et al., 2017)32 46.85±8.02 21 51.21±5.29 20 9.6% -0.63 [-1.25, 0.00] 2017
study8 (Haik MN et al.,2017)18 32.5±12 30 31.3±11 31 15.0% 0.10 [-0.40, 0.61] 2017
Study 5 (Haider R et al.,2018)8 49.3±9.985 20 48.9±9.671 20 9.8% -0.05 [-0.67, 0.57] 2018
study4 (da Silva AC et al.,2019)9 46.06±16.11 30 44.46±12.14 30 14.7% 0.11 [-0.40, 0.62] 2019
Total (95% CI) 205 205 100% -0.03[ -0.22, 0.16]

Heterogeneity: Chi²=6.58, df=7 (p=0.47); I²= 0%; Test for overall effect: Z=0.30 (p=0.77); TSTM: Thoracic spine thrust manipulation.
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conditions, will also add to the validity of the findings.

Conclusion
TSTM alone may not result in long-term improvement with
respect to ROM, pain relief, or functional activities in SIS
patients. TSTM, when used in isolation, lacks substantial
clinical effectiveness. However, combining TSTM with
exercise therapies may offer more significant benefits,
indicating the need for an integrated treatment approach.
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