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ABSTRACT

Introduction: There are few studies that propose to identify the relations of the spinal manipulation on the pain and the mobility of the
shoulder, especially in injuries of the rotator cuff. Objective: To analyze the effect of spinal manipulation on shoulder pain and range
of motion in individuals with rotator cuff tendinopathy. Method: Quasi-experimental study with quantitative approach. The sample
consisted of volunteers aged between 20 and 70 years, presenting pain for at least 6 months, with Rotator Cuff Tendinopathy (RCT).
An evaluation form composed of the identification data was applied. Subsequently, the following evaluations were performed:
kinetic-functional, pain through the Visual Analogue Scale (VAS) and Range of Motion (ROM) of the shoulder (flexion and abduction)
using the goniometer. After the evaluations, the spinal manipulation (“Crossed Pisiform”) was performed on the thoracic spine, and
then ROM and pain were evaluated. Statistical analysis showed the normality of the data by the Shapiro-Wilk test, comparing the effect
of pre and post manipulation. A paired t-test was applied, adopting significance level of 5%. Results: Pain after spinal manipulation
presented a significant reduction (p=0,019). The flexion movement after manipulation showed an increase in ROM in the shoulder with
injury, but not significant (p=0,058), and for the abduction movement a significant increase was registered in both the shoulder with
injury (p=0,01) and without injury (p=0,03). Conclusion: After spinal manipulation it was possible to verify decrease of shoulder pain
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as well as increase of shoulder ROM with and without injury in the abduction movement.
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INTRODUCTION

Shoulder pain is the third most common musculoskeletal
complaint, being more frequent in adults and its occurrence
is increased with age.*? Regarding shoulder complaints,
there are tendinopathies, especially tendinopathies due to
the rotator cuff lesion®, which include partial tendinopathy
and/or complete injury of the supraspinatus, infraspinatus and
subscapularis tendon and may be associated to tendinopathy
in the long head of the biceps tendon.®

For the treatment of rotator cuff tendinopathy (RCT)
conservative treatment is initially recommended. However,
most of the therapeutic approaches to dysfunction in the
shoulder complex aim only the shoulder joint alone. But
there are reports in the literature that the restrictions
of thoracic movements may interfere in the kinematics
of the glenohumeral ligament complex compromising its
function.®®

Regarding the techniques used in manual therapy, spinal
manipulation is used to describe a technique performed on
the spine, which exert a small-amplitude and high-velocity
dynamic impulse known as “thrust”. This procedure provides
changes in reflex excitability and sensory processing.®?

Some studies have proposed as a conservative treatment
for shoulder pain the thoracic vertebral manipulation. These
studies have shown clinically positive results for shoulder
pain and functionality.***>!3) However, the repercussion of
this on shoulder ROM diverges among the authors, where in
some studies there was increase of shoulder ROM after spinal
manipulation*® and in others there was no difference.™)

The aim of this study was to investigate the effect of
thoracic vertebral manipulation on shoulder pain and range
of motion in individuals with rotator cuff tendinopathy
(RCT). The initial hypothesis is that spinal manipulation will

Corresponding Author: Name: Claudia Mirian de Godoy Marques. Address: Rua Paschoal Simone, 358 — Coqueiros; Florianopolis — SC; CEP 88080-350; Universidade do
Estado de Santa Catarina — UDESC/ Centro de Ciéncias da Saude e do Esporte — CEFID/ Departamento de Ciéncias da Satde. Telephone (fax): +55 48 3664-8600.

E-mail: claudia.marques@udesc.br

4PhD Adjunct Professor, Departamento de Ciéncias da Saude, Centro de Ciéncias da Saude e do Esporte (CEFID), Universidade do Estado de Santa Catarina

(UDESC), Florianopolis (SC), Brazil.
Full list of author information is available at the end of the article.

Financial support: The authors declare that CAPES have financed this study.

Submission date 23 July 2016; Acceptance date 18 October 2016; Publication date 12 November 2016

Manual Therapy, Posturology & Rehabilitation Journal. ISSN 2236-5435. Copyright © 2016. This is an Open Access article
distributed under the terms of the Creative Commons Attribution Non-Commercial License which permits unrestricted non-
BY NC commercial use, distribution, and reproduction in any medium provided article is properly cited.



Spinal manipulation: shoulder pain and ROM (

influence shoulder pain and ROM in individuals with rotator
cuff tendinopathy (RCT).

METHOD

This is a quasi-experimental study with a quantitative
approach.® The research was approved by the Ethics
and Research Committee on Human Beings (CAAE -
37088014.0.0000.0118). All subjects signed an Informed
Consent Form (ICF) to voluntarily participate in the study.

The process of selection of the sample was intentional,
being as inclusion criteria: individuals with rotator cuff
tendinopathy of both gender, aged between 20 and 70 years,
presenting pain for at least 6 months, who accepted to be
submitted by kinetic-functional evaluation, and/or presented
with medical diagnostic of the rotator cuff injury, not being in
physiotherapeutic treatment and not using anti-inflammatory
for at least 1 month.

For the exclusion criteria, were considered participants
with complete rotator cuff lesion who underwent shoulder
surgery, presented absolute contraindication for vertebral
manipulation (fractures, severe osteoporosis, malignancy,
circulatory disorders such as aneurysms, anti-coagulant
therapy, atherosclerosis, rheumatic arthritis (acute phase),
spondylolisthesis, vertebral dislocation), pain in the spine
(thoracic region), history of surgery or trauma to the spine,
pregnant women, history of cancer, neurological disease, visual
and/or hearing impaired.

Initially, an evaluation form composed of the identification
data of each participant and questions pertinent to the
research was applied, such as age, gender, history of the
previous disease, shoulder that presented the lesion, among
others. Subsequently, the kinetic-functional evaluation was
performed by a physiotherapist with 5 years of experience to
prove the lesion of the volunteer. This assessment consisted
of five clinical trials where individuals should present at least
three of these with positive results indicating signs of rotator
cuff injury.®” The tests were: (1) Positive in the Hawkins-
Kennedy test; (2) Positive in the Neer’s sign; (3) Pain during
active elevation of less than 60 degrees in the plane of the
scapula or sagittal plane; (4) Positive in the Jobe’s test (empty
can) to test for pain or weakness; (5) Pain or weakness with
external rotation of the resisted shoulder with the arm at the
side of the body.

After that, the participants were assessed for pain through
the Visual Analogue Scale (VAS) and Range of Motion (ROM)
in the shoulder flexion and abduction movements. These
evaluations were performed by the same evaluator, before
and shortly after spinal manipulation.

For the evaluation of shoulder ROM the participants were
in sitting position. The evaluation for the shoulder flexion
movement was performed with the universal goniometer
(brand: Carci). The proximal rod of the goniometer was placed
in parallel plane with the trunk of the participant, with the
axis in the center of the humeral head. The distal rod followed
the movement of the upper limb. While for abduction of the
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shoulder, the proximal rod was placed in the parallel plane
with the trunk, aligned with the scapula and the axis placed in
the center of the humeral head. The distal rod was positioned
along the humerus, accompanying the movement of the upper
limb. These measurements were performed three times for
each movement, obtaining an average value of them. During
measurements, to not lose the position of the goniometer
axis (located in the center of the humeral head), a piece of
tape was fixed to the volunteer in this region in order to serve
as a reference to the evaluator. The contralateral limb was
also assessed following the same recommendations. After
these evaluations, the spinal manipulation was performed
on the thoracic spine (fourth and fifth thoracic vertebrae).
The proposed technique for manipulation is called “Crossed
Pisiform”. The participants were placed in a prone position
with the upper limbs along the body. The physiotherapist was
orthostatic to the right of the participant, at the height of the
thoracic spine, facing the head and open lower limbs.

The physiotherapist made contact with the hypothenar
eminence of the right and left hand in the transverse
processes, first of the fourth thoracic vertebra, keeping the
upper limbs in extension. The therapist exerted pressure on
the vertebra, keeping the upper limbs in extension. He/she
asked the participant to take a deep breath and made an
impulse at the end of the expiration. The technique was
applied perpendicularly and parallel to the joint plane.®®
After manipulation of the fourth thoracic vertebra, the same
procedure occurred in the fifth thoracic vertebra.

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS) version 20.0. For the
descriptive statistics the mean and standard deviation were
used. To verify the normality of the data, a Shapiro-Wilk test
was applied. The data presented normal distribution, and
in order to verify the effect of pre and post manipulation, a
paired t test was applied, adopting a significance level of 5%.

RESULTS

The study sample consisted of 35 volunteers aged between
21 and 70 years (mean age of 44.37 years), of both gender
(27 females and 8 males), with average height of 1.65 m and
average weight of 69.5 kg. It was verified that the average
time in which the participants presented shoulder pain was
of 3.37 years and in 77.1% of the cases the pain affects the
right shoulder.

Of the sample (n= 35): 48.57% of the subjects do not
practice any type of physical exercise, 22.85% are smokers and,
in relation to the marital status, 48.57% are married, 28.57%
are single, 17.14% are divorced and 5.71% are widowers.

With regard to pain before and after the manipulation,
there was a significant reduction of shoulder pain (p=0.019)
(Figure 1).

The pre- and post-manipulation comparison of the shoulder
with the lesion expresses mean values of ROM in flexion and
abduction movements. There was a significant increase in
abduction of ROM after spinal manipulation (Table 1)
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Regarding the shoulder without injury, it was also
performed a comparison of pre and post manipulation of the
ROM of shoulder flexion and abduction showing an increase
of it after the manipulation, but not statistically significant
(Figure 2).

Regarding the shoulder without injury, it was also
performed a comparison of pre and post manipulation of the
ROM of shoulder flexion and abduction (Table 2).
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Pain before the manipulation Pain after the manipulation

Figure 1 —Evaluation of pain before and after spinal manipulation with values
expressed as mean and standard deviation. *(p<0.019).

Table 1 — Comparison of the range of motion (in degrees) of the shoulder
with injury in pre and post spinal manipulation. Values expressed as mean.

Pre Post p-value
Flexion 123.8 127.6 0.058
Abduction 113.3 121.1 0.01*

* Significant relationship by t test paired at probability of 5%
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Figure 2 — Comparison of the ROM of flexion and abduction of the shoulder
with and without injury in pre and post spinal manipulation. Values expressed
as mean and 2x MSD (Mean Standard Deviation). * p<0.05.

Table 2 — Comparison of the range of motion (in degrees) of the shoulder
without injury in pre and post spinal manipulation. Values expressed as mean.

Pre Post p-valor
Flexion 143.5 144.0 0.44
Abduction 139.7 141.5 0.03*

* Significant relationship by t test paired at probability of 5%
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It was observed that there was an increase in ROM in
both movements measured after spinal manipulation and,
although some results were not statistically significant, both
the shoulder with and without injury demonstrated an increase
in ROM.

DISCUSSION

The aim of this study was to analyze the effect of spinal
manipulation on shoulder pain and range of motion in
individuals with rotator cuff tendinopathy.

It is known that tendinopathy involves extrinsic causes,
intrinsic causes or the combination of these. When the patient
has a partial rotator cuff injury, it is common to have reduced
shoulder function (dyskinesia, weakness, pain and stiffness).
In the evaluation, the therapist may find weakness of external
rotators (supraspinatus weakness) and shoulder impact signs
that may include subdeltoid bursa inflammation or positive
special tests causing symptoms. (1819

In order to improve the pain, the physiotherapy has some
manual techniques, among them the spinal manipulation.
This is a manual therapy technique that is characterized
by exerting a small-amplitude and high-speed dynamic
impulse known as “thrust”.®'® Studies have shown that
thoracic vertebral manipulation may be beneficial in reducing
shoulder pain and dysfunction?>22 And aims to recover
the physiological movement in areas that present some
dysfunction or restriction. Thus, it can improve the function
of the musculoskeletal system and also areas covered by the
nerve or circulatory pathways, in order to benefit the overall
function.®

In the present study, individuals with RCT had a significant
reduction of pain after vertebral manipulation. Similar results
were found in studies that proposed the thoracic vertebral
manipulation as conservative treatment for shoulder pain.
These studies have shown clinically positive results for
shoulder pain and functionality.?02%1511-13)

According to research, any loss of joint movement
in one segment will develop damage in another zone
that should be compensated with a hyperfunction or a
hypermobility.??’ By making this analogy, it is possible that
a restriction of the movements of the thoracic vertebrae
could trigger hypermobility in the shoulder complex where
the clinical signs would be present. Still according to the
researchers, it is very frequent to observe a rigid zone between
the first and fifth thoracic vertebra.

The present study showed an increase in the ROM of
shoulder abduction after high thoracic manipulation. These
results corroborate with another study®® which aimed to
assess the ROM of arm abduction of subjects with impact
syndrome of the shoulder in pre and post intervention using a
set of vertebral manipulation, among them, the high thoracic
vertebral manipulation of crossed pisiform type, and evidenced
an increase in ROM of arm abduction.
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In other study™ the effects of thoracic manipulation
were evaluated in 30 individuals with signs of rotator cuff
tendinopathy. In this study, were evaluated the scapular
kinematics and the electromyographic amplitude signal of
the shoulder musculature, besides the ROM, numerical scale
pain and function by the Penn Shoulder Score and DASH
questionnaires. The results were positive for pain reduction
immediately after manipulation and improvement of function
from 7 to 10 days after manipulation. However, according to
the authors, these results could not be explained by changes
in the scapular kinematics or by the activity of the shoulder
muscles, since the changes were not statistically significant.
The authors suggest that other neurophysiological processes
have probably contributed to significant reductions in pain and
improvement of function, and that further studies evaluating
changes in pain perception may help to clarify how thoracic
manipulation influences pain and function in people with signs
of tendinopathy rotator cuff.

Similarly, Haik et al™V Investigated the scapular kinematics
by three-dimensional analysis, before and after thoracic
vertebral manipulation in individuals with and without
shoulder impact symptoms, in addition to pain, evaluated
by the numerical scale of pain and the DASH and Western
Ontario Rotator Cuff (WORC) questionnaires. There was a
decrease in pain in individuals with shoulder impact symptoms
immediately after thoracic manipulation. Changes in scapular
kinematics were not considered clinically important.

There is the hypothesis that thoracic re-adaptation would
provide improved overall functionality.? In this way, the
manipulation performed can affect both the ROM of the
shoulder and the decrease of the pain, as verified by the
present research.

Despite the positive results of the present study, it is
necessary to highlight some limitations that make it impossible
to generalize the results found. First, the study does not include
a placebo group and/or a control group to better understand
the effect of thoracic vertebral manipulation, which, therefore,
prevents it from establishing a cause and effect relationship.
Secondly, the ROM and pain were verified by the same person
who performed vertebral manipulation.

CONCLUSION

In this study, thoracic vertebral manipulation applied to
individuals with rotator cuff tendinopathy was shown to be
effective for decreasing shoulder pain, as well as for increase
the ROM in the abduction movement of the shoulder with
and without injury. For future studies it is suggested that a
long-term follow-up of the individuals and a sample with
a greater number be used, a placebo and control group be
included, the evaluation be blinded.

AUTHOR'S CONTRIBUTION
ACS: Contributed in the conception and research design, data collection,
analysis and interpretation of data and writing of the manuscript; JFP:

),

MTP&RehabJournal 2016, 14: 383

Participated in analysis and interpretation of data and writing of the manuscript;
JLBM: Contributed in the statistical analysis; CMGM: Participated in the data
analysis and writing of the manuscript.

CONFLICTS OF INTEREST
The authors declare that they have no conflicts of interest.

AUTHOR DETAILS

!Master student of Physiotherapy, Universidade do Estado de Santa Catarina
(UDESC), Floriandpolis (SC), Brazil. 2Master Professor, Universidade Federal
do Pampa (UNIPAMPA), Uruguaiana(RS), Brazil. *PhD Associate Professor,
Departamento de Engenharia Elétrica e Eletronica (DEE) da Universidade
Federal de Santa Catarina (UFSC), Florianépolis (SC), Brazil.

REFERENCES

1. Urwin M, Symmons D, Allison T, Brammah T, Busby H, Roxby M, et al.
Estimating the burden of musculoskeletal disorders in the community: the
comparative prevalence of symptoms at different anatomical sites, and
the relation to social deprivation. Ann Rheum Dis. 1998;57(11):649-655.

2. Luime JJ, Koes BW, Hendriksen IJ, Burdorf A, Verhagen AP, Miedema
HS, et al. Prevalence and incidence of shoulder pain in the general
population: a systematic review. Scand J Rheumatol. 2004;33(2):73-81.

3. Saggini R, Cavezza T, Di Pancrazio L, Pisciella V, Saladino G, Zuccaro
MC, et al. Treatment of lesions of the rotator cuff. J Biol Regul Homeost
Agents. 2010;24(4):453-9.

4. LasbleizS, Quintero N, Ea K, Petrover D, Aout M, Laredo JD, et al. Diagnostic
value of clinical tests for degenerative rotator cuff disease in medical
practice. Ann Phys Rehabil Med. 2014;57(4):228-43.

5. Willems JM, Jull GA, Ng JKF. An in vivo study of the primary and
coupled rotations of the thoracic spine. Clin Biomech (Bristol, Avon).
1996;11(6):311-316.

6. Theodoridis D, Ruston S. The effect of shoulder movements on thoracic
spine 3D motion. Clin Biomech (Bristol, Avon). 2002;17(5):418-21.

7. Meurer A, Grober J, Betz U, Decking J, Rompe JD. Mobility in patients
with an impingement syndrome compared to healthy subjects--an
inclinometric study. Z Orthop lhre Grenzgeb. 2004;142(4):415-20.

8. Kromer TO, Tautenhahn UG, de Bie RA, Staal JB, Bastiaenen CH. Effects
of physiotherapy in patients with shoulder impingement syndrome: a
systematic review of the literature. J Rehabil Med. 2009;41(11):870-80.

9. Chaitow L. Osteopatia: Manipulagdo e estrutura do corpo. Sdo Paulo:
Summus; 1990.

10. Maitland G, Hengeveld E, Banks K, English K. Maitland’s Vertebral
Manipulation. 7th ed. Philadelphia: Elsevier Butterworth-Heinemann,
2007.

11. Haik M, Sendin F, Silva C, Junior A, Ribeiro |, Camargo P. Scapular
Kinematics pré-and post- thoracic thrust Manipulation in individuals with
and without shoulder impingement symptoms: a randomized contolled
study. J Orthop Sports Phys Ther. 2014;44(7):475-487.

12. Riley S, Bialosky J, Cote M, Swanson B, Tafuto V, Sizer P, et al. Thoracic
spinal manipulation for musculoskeletal shoulder pain: Can an
instructional set change patient expectation and outcome? Man. Ther.
2015;20(3):469-474.

13. Michener Lori, KardouniJoseph, Sousa Catarina, Ely Jacqueline. Validation

of a sham comparator for thoracic spinal manipulation in patients with
shoulder pain. Man Ther. 2015;20(1):171-175.

14. StrunceJ, Walker M, Boyles R, Young B. The immediate effects of thoracic
spine and rib manipulation on subjects with primary complaints of
shoulder pain. J Man Manip Ther. 2009;17(4):230-236.



MTP&RehabJournal 2016, 14: 383

15.

16.

17.

18.

19.

Muth S, Barbe M, Lauer R, Mcclure P. The effects of thoracic spine
manipulation in subjects with signs of rotator cuff tendinopathy. J Orthop
Sports Phys Ther. 2012;42(12):1005-1016.

Hulley SB, Cummings SR, Grady DG. Designing clinical research: an
epidemiological approach (Delineando a Pesquisa Clinica: uma abordagem
epidemioldgica). 4.ed. Artmed, Porto Alegre, 2015.

Michener LA, Walsworth MK, Doukas WC, Murphy KP. Reliability and
Diagnostic Accuracy of 5 Physical Examination Tests and Combination
of Tests for Subacromial Impingement. Arch Phys Med Rehabil.
2009;90(11):1898-903.

Fukuda H. Partial-thickness rotator cuff tears: a modern view on Codmans
classic. J Shoulder Elbow Surg. 2000;9(2):163-168.

Shin KM. Partial-thickness rotator cuff tears. Korean J Pain. 2011;24(2):69-73.

\..

20.

21.

22.

23.

24,

Silva AC et al.

Boyles RE, Ritland BM, Miracle BM, Barclay DM, Faul MS, Moore JH, et al.
The short-term effects of thoracic spine thrust manipulation on patients
with shoulder impingement syndrome. Man Ther. 2009;14(4):375-80.

Mintken PE, Cleland JA, Carpenter KJ, Bieniek ML, Keirns M, Whitman
JM. Some factors predict successful short-term outcomes in individuals
with shoulder pain receiving cervicothoracic manipulation: a single-arm
trial. Phys Ther. 2010;90(1):26-42.

Ricard F, Sallé JL. Tratado de Osteopatia. 32.ed. Madrid: Panamericana,
2010.

Storchi S, Silva DM. Alteragdo na amplitude de movimento de abdugdo
do brago apds intervengdo quiropratica em individuos com sindrome do
impacto do ombro. Ter Man. 2012;10(49):317-321.

Filho CV. Andlise da amplitude de movimento da coluna cervical antes
e apds a manipulagdo da coluna toracica. Faculdade Assis Gurgacz-FAG,
Cascavel, 2007.



