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CENTRUM REHABILITACYJNO-SZKOLENIOWE KINEZIO
realizuje projekt dofinansowany z Funduszy Europejskich
”Nowe Kompetencje Zawodowe dla Fizjoterapeutow”

Celem projektu jest rozwoj kompetencji zawodowych 736 fizjoterapeutow (414K, 322M)
w obszarze istotnym dla zaspokojenia potrzeb epidemiologiczno-demograficznych,
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Analysis of the impact of deep tissue massage on the
functional state of the shoulder joint after arthroscopy

Analiza wptywu masazu tkanek gtebokich na stan funkcjonalny stawu ramiennego
po zabiegach artroskopii

Joanna Zabtockal(A.B.C.D.E) Wojciech Kutak?(AB.C.D.E) Andrzej Julian Niewinski3®)

Studia doktoranckie, Wydziat Nauk o Zdrowiu, Uniwersytet Medyczny w Biatymstoku /
Doctoral studies, Faculty of Health Sciences, Medical University of Bialystok, Poland
2Klinika Rehabilitacji Dzieciecej z Osrodkiem Wczesnej Pomocy Dzieciom Uposledzonym ,Da¢ szanse”, Uniwersytet Medyczny w Biatymstoku /
Department of Pediatric Rehabilitation and Center of Early Support for Handicapped Children “Give a Chance”, Medical University of Bialystok
3Klinika Rehabilitacji, Uniwersytet Medyczny w Biatymstoku / Department of Rehabilitation, Medical University of Bialystok, Poland

Abstract

Introduction. Shoulder joint physical therapy after arthroscopy is a complex process, and one of the
possible actions used by therapists is deep tissue massage.

Purpose. The purpose of the study was to analyze the impact of deep tissue massage on the
functional state of the shoulder after arthroscopy.

Materials and methods. Patient examinations were carried out from July 1, 2014 to February 28,
2015 among patients of the Artros physical therapy clinic in Bialystok. We used a questionnaire
containing 10 open questions. The study group included 16 patients who underwent shoulder
arthroscopy - 9 men and 7 women.

Results. The largest increase in muscle strength measured by the Lovett scale was recorded during
abduction of the upper limb (by 2.5 + 1.15); in terms of mobility the best results were obtained in
abduction (by 79.5° + 49.40°) and flexion of the limb (by 76° + 48.33°).

Conclusions. Deep tissue massage, combined with kinesitherapy and physical therapy, increases
muscle strength and range of motion in the shoulder joint and reduces pain.

Key words:
shoulder joint, arthroscopy, deep tissue massage

Streszczenie

Wstep. Fizjoterapia stawu ramiennego po zabiegu artroskopii jest procesem ztoZonym, a jednym

z mozliwych dziatan wykorzystywanych przez terapeutéw jest masaz tkanek gtebokich.

Cel. Celem badania byta analiza wptywu masazu tkanek gtebokich na stan funkcjonalny stawu
ramiennego po zabiegach artroskopii.

Materiat i metody. Badania pacjentéw przeprowadzane byty od 1 lipca 2014 roku do 28 lutego 2015
roku wsrdd pacjentéw gabinetu fizjoterapeutycznego Artros w Biatymstoku. WykorzystaliSmy
kwestionariusz ankiety, zawierajacy 10 pytan otwartych. Badana grupa obejmowata 16 pacjentow,
ktoérzy zostali poddani zabiegowi artroskopii stawu ramiennego - 9 mezczyzn oraz 7 kobiet.
Wyniki. Najwiekszy wzrost sity mieSniowej mierzonej skalg Lovetta zanotowano podczas ruchu
odwodzenia konczyny gornej (o 2,5 + 1,15), w zakresie ruchomosci najlepsze rezultaty uzyskano
w ruchu odwodzenia (o0 79,5° + 49,40°) i zgiecia konczyny (o 76° + 48,33°).

Whnioski. Masaz tkanek gtebokich, w potaczeniu z kinezyterapig i fizykoterapig, zwieksza site
mieSniowq i zakres ruchu w stawie ramiennym oraz zmniejsza dolegliwo$ci bélowe pacjentow.

Stowa Kkluczowe:
staw ramienny, artroskopia, masaz tkanek gtebokich

132 www.fizjoterapiapolska.pl
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Introduction

The shoulder girdle connects the upper limb with the torso.
The shoulder complex consists of three bones - humerus,
scapula and collarbone. These structures link to form two
joints: the shoulder joint and the acromioclavicular joint,
and two joints connecting the shoulder complex to the rest
of the body: the sternoclavicular joint and the
scapulothoracic joint. Muscles, ligaments and joint capsules
also constitute an important component of the system,
which, due to the presence of numerous mechanoreceptors,
have an effect on the neuromuscular control and contribute
to ensuring the stability of all joints [1]. Optimal functioning
of the shoulder joint requires the proper functioning of
kinematic chains and cooperation of the joint with the
scapula. The coordinated work of these structures allows the
upper limb to be positioned anywhere in space, thus
contributing to the greatest range of motion in the human
body being in the shoulder joint. The sliding and rotational
movements of the scapula relative to the chest increase the
possibilities of proprioception (integrating the work of static
and dynamic shoulder stabilizers) and the mobility of the
shoulder complex.

Shoulder pain is the reason for the lack of full fitness
among people. Every year, approximately 1-2% of patients
seck medical help because of functional limitations in the
shoulder girdle [2]. The complex structure and mechanics
of the upper limb gridle and long-term overloads
predispose to a decrease in stability and an increase in the
frequency of injury [1]. A meta-analysis of data carried out
by scientists from Australia showed that in athletes with
dyskinesia (incorrect positioning) of the scapula, the risk
of pain in the shoulder complex is 43% higher than in
those who did not observe such dysfunction [3]. The risk
group of acute injuries involving the shoulder complex
often includes physically active people who repeatedly lift
the upper limb and perform throws from behind the head
[3]. The resulting weakening of soft tissues that direct the
work of the joint and the compression forces generated
inside it contribute to damage to the shoulder joint
structures.

The detailed diagnostics of pathological changes in the
shoulder joint include computed tomography, magnetic
resonance tomography, ultrasound and arthroscopy [1, 3].
An important role in the diagnostics and treatment of
injuries within the shoulder joint is arthroscopy, the use of
which is wusually caused by the ineffectiveness of
conservative treatment or traumatic trauma. This procedure
is a modern, low-invasive method with a lower risk of
complications the purpose of which is to repair damaged
joint structures, e.g. socket labrum, rotator cuff muscles and
treatment of dysfunctions, including shoulder instability [4].
Thanks to arthroscopy, it is possible to make a precise
assessment of the surface and structures inside the joint,
determine the severity of the inflammation of the joint
capsule, as well as determine the presence of bone elements
in the joint space. The advantage of the procedure is the
presence of small postoperative scars, which consequently
facilitates rehabilitation. The benefits of performing

www.fizjoterapiapolska.pl 133
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arthroscopy include reducing pain and shortening
rehabilitation time compared to open surgery [5].

One of the many possible activities in the field of physical
therapy for arthroscopic shoulder treatment is soft tissue
therapy, including deep tissue massage, functional massage,
mobilization techniques. This kind of work with the patient
enables the therapist to successfully intervene at the tissue
level, thanks to which it is possible to achieve relaxation of
excessively tight structures and release from abnormal
movement patterns within the limb. The main goal of soft
tissue therapy is to restore the patient’s functional fitness by
reducing restrictions in terms of joint mobility and changing
the structure of the deep fascia surrounding the muscles.

Materials and Methods
Surveys and functional measurements were carried out from
July 1, 2014 to February 28, 2015. They were carried out
among the patients of the Artros physical therapy clinic in
Bialystok. The study group included 16 patients who had
previously undergone shoulder arthroscopy (caused by
overloading of joint structures or an injury directly
contributing to damage) — 9 men and 7 women.
The study was carried out with the consent of the Bioethics
Committee of the Medical University of Bialystok (R-I-
002/161/2014).
The criterion for participation was obtaining written consent
from the patient. Participants were informed about the
purpose of the study, voluntary participation and anonymity
of activities.
Data collection was based on a questionnaire and a functional
examination of each patient’s shoulder. The survey contained
10 open questions, to which the patient gave answers on their
own; the questions concerned the demographic characteristics
of the studied population and the formulated topic of the
study. The questions related to the main problem concerned:
the patient’s professional activity, the mechanism of the
injury that caused the surgical intervention, when the patient
came to the doctor, the timing of arthroscopy and previous
rehabilitation and its effectiveness.

The next stage was the aforementioned functional analysis

of the shoulder joint, containing:

1. Measurement of the range of motion in the shoulder joint
using a goniometer, including flexion, extension, abduc-
tion, external and internal rotation, adduction and abduc-
tion in a transverse plane.

2. Measurement of muscle strength of flexion, extension,
abduction, external and internal rotation, adduction and
abduction in a transverse plane according to the Lovett scale.

3. Pain assessment according to the Visual Analog Scale (VAS).

Functional examination of each patient (determination of

the range of motion in the shoulder joint, measurement of

muscle strength conditioning joint movements and
assessment of pain) was performed twice — at the beginning
of the rehabilitation process and after its completion, about

4 months from the start of the therapy process.

Physiotherapeutic treatment was carried out between the

initial and final examination. It used (at particular stages
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and depending on the patient’s condition and regenerative
capacity of tissues) soft tissue therapy of the latissimus
dorsi muscle, trapezius muscle, levator scapula muscle,
rotator cuff muscle, anterior chest wall muscles, biceps and
triceps, and the deltoid muscle. Work in intermuscular
septum was also practiced. The physiotherapist’s work with
the patient lasted 30 minutes, with a frequency of two
sessions per week.

Obtained empirical data was analyzed using the Statistica 10
package and was generalized using MS Excel. In the
statistical analysis, due to the low sample size (n = 16),
a nonparametric method was used. Wilcoxon signed-rank
order test was used to compare dependent samples.
Statistically significant results were assumed at p <0.05.

Results

The study group consisted of patients aged 17-67. Men
constituted 56% of the respondents participating in the
experiment and women - 44%. The division of patients by
gender is demonstrated in Figure 1.

B Mezczyzni / Men
B Kobiety / Women

Fig. 1. Composition of the study group in terms of gender division

The average age of patients was 45.62 years. Five people
under 30 years of age (31.25%) participated in the study.
There were two patients aged 40-49 who constituted 12.5%
of the total. The largest number of patients - nine — was aged
50-69, which accounted for 56.25% of the respondents.
There were no patients in the 30-39 age group. Details of
patients’ age are demonstrated in Figure 2.

L= T A T A= I B == =]

17-29 years old 30-39 years old 40-49 years old 50-69 years old

Fig. 2. Age diversity of people surveyed
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In six patients (37.5%), the reason for the lesions in the
shoulder joint that led to arthroscopy was hard physical labor.
Falling on stairs or a slippery surface were indicated as the most
common cause of injury resulting in surgical intervention. Often
the reason for shoulder injury was physical activity and related
injuries sustained during training sessions and numerous
overloads. In the case of two patients (12.5%), no direct cause of
injury was observed, which was most likely related to the
aggregation of microdamages throughout the patient’s life.

Three patients had a massive rotator cuff injury diagnosed by the

attending physician. Frozen shoulder, SLAP type damage to the

labrum, instability of the joint, and subacromial impingement
syndrome are equally common anatomical dysfunctions.

Only five patients went to the doctor immediately after their

injury. The remaining patients consulted their problems with

the doctor after one month, six months, a year, one of them
came for an appointment 9 years after the injury. Our
analyses show that the patients waited for shoulder
arthroscopy 13 months on average; the shortest waiting time
is 2 weeks (this is due to the procedure being performed in

a private institution), while the longest was 3 years (in the

case of two patients).

As many as cleven patients (68.75%) had not previously

undergone any physiotherapeutic procedures. The other five

patients were offered treatments in the field of physical
therapy (cryotherapy, electrotherapy) and kinesitherapy in
other clinics: active slow exercises, active-passive exercises.

Three out of five patients stated that the applied procedures

contributed to reducing pain and improving the functional

state of the shoulder joint.

Statistical analysis of the physiotherapeutic examination

carried out before and after the therapy showed that:

» the largest increase in muscle strength measured on the Lovett
scale was observed during abduction of the upper limb. The re-
sults obtained during the final examination of this movement in
patients increased statistically by 2.5 + 1.15 (p < 0.05). It was
also noted that the flexion force of the upper limb to 180° in-
creased statistically significantly by 2.25 + 1.18 (p < 0.05). In
the examination of the remaining movements in the shoulder
joint, changes in the patients’ muscular strength were also re-
corded, measured before and after the rehabilitation process,
but these were changes of lesser value;

» the range of upper limb abduction changed statistically by
79.5° £ 49.40° (p < 0.05). After obtaining the results of the
final examination, it was found that 50% of patients re-
ached a range of motion from 60° to 160°, the remaining
part of the participants obtained values close to the maxi-
mum. The range of flexion of the upper limb changed sta-
tistically significantly by 76° + 48.33° (p <0.05). In the
final examination, 25% of patients achieved a score above
160°, the lowest score was 100°. During the examination
of the remaining movements in the shoulder joint, changes
in limb mobility before and after the rehabilitation process
were noted, these were changes of lesser value;

* it was shown that pain assessment according to the Visual
Analogue VAS Scale was statistically significantly changed
by 3.13 + 1.75 (p <0.05). After completing the
rehabilitation process, half of the patients reported no pain.

www.fizjoterapiapolska.pl



fizjoterapia poiska  n——

Table 3. Muscle strength test results according to the Lovett scale

Average increase in muscle strength * standard

Limb movement deviation (p < 0.05)

Flexion 0-90° 094+1.12
Elevation of the upper limb above horizontal by flexion 90-180° 225+1.18
Extension 0.94 +£0.85
Abduction 0-90° 1.38 + 1.09
Elevation of the upper limb above horizontal by abduction 90—180° 2.50+1.15
Adduction in the transverse plane 1.06 +£1.12
Abduction in the transverse plane 1.13+£0.72
External rotation 1.25+0.77
Internal rotation 1.06 £0.77

Table 4. Results of the range of movability examination

Average increase in range of motion * standard deviation

Limb movement (p < 0.05)

Flexion 76 +48.33
Abduction 79.50 +49.40
Extension 22.94+14.33
Flexion in the transverse plane 33.38 +£36.43
Extension in the transverse plane 9.44 £ 8.31
External rotation 49.94 + 20.25
Internal rotation 42.75+17.34
Discussion

Bombardier et al. noted that the inhabitants of the European
Union spend many hours in the wrong position without
having knowledge of the ergonomics of the human body [6].
This directly contributes to the formation of abnormalities
in the ligament-muscular system, dysfunction of soft tissues
and joints [2], which consequently affects the formation of
pain, including in the shoulder joint.

In the group we studied, we noticed that seven patients
undertake hard physical work (carpenter, car mechanic,
farmer, beautician, machine operator), which requires the
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SURVEY QUESTIONNAIRE
Dear Sir/Madam,

The following survey is part of the study on the impact of deep tissue massage on
the functional condition of the shoulder joint after arthroscopy.

I kindly ask you to read the questionnaire and select one answer adequate to your
situation.

Pursuant to the Personal Data Protection Act of 29.08.1997, Journal of Laws 883,
I assure you that all information obtained from you will remain confidential and
will constitute part of scientific work.

I would like to emphasize that it is possible to withdraw from participation in the
study at any stage.

Thank you for completing the questionnaire and participating in the survey.

Joanna Zabtocka
physiotherapy student

Medical University of Bialystok

1. Date of the study: ..........

2. Patient’s full name: .
3. Age:..

4. Occupatlon / type of work performed ...............................................
5. What was the original mechanism of the injury or the disease that caused the

surgical intervention? .........

6. When did you go to see @ doctor? ...........ccooiiiiiiiiiii
7. When did your arthroscopy take place? ...........cooiiuiiiiiiiniieinee e
8. Have you already undergone physical therapy?

* Yes
* No

9. If so, what treatments were applied? ...........cooiiiiiiiiiiiiee
10. Did the treatments you underwent reduce pain and influence the functional
condition of your shoulder joint?

* Yes
* No

Thank you very much for completing the questionnaire.

Examination of the functional condition of the shoulder joint after arthroscopy performed at ARTROS Rehabilitacja Andrzej Niewinski

1. Examination of muscle strength according to Lovett scale

ruch [zakres ruchu] / movement [range of motion] mmmwme mpii

Poterapii/4fier Before therapy

Zgigcie [0-50°] / Flexion [0-507]

Wznos kefczyny gérne| powyie] poziomu przez islede [ 90-180°] / Raising |
the upper limb by lleaucn [90-180°]
W\rpmst !

Odwi [0-90°] / Abduction [0-30°]

Wznos konczyny gérnej powyiej poziomu przez odwiedzenie [90-1807] /
Raising the upper limb by abduction [90-1807]

3. Pain assessment according to the VAS Visual Analogue Scale

Przywiedzenie w plaszczyznie poprzecznej / Adduction in the transverse
plane

Odwiedzenie w plaszczyinie poprzecznej / Abduction in the transverse
plane

Rotacja zewngtrzna / External rotation

Rotacja wewngtrzna / Internal rotation

2. Examination of the range of mobility

After therapy

Przed terapiq /
Before therapy

ruch [

§¢ prawidfowa] / [correct value]

Po terapii / After
therapy

Wanos kofczyny gornej przodem przez zgiecie [175°] / Raising the upper
limb from the front by flexion [175°]

Wznos konczyny gornej okiem przez odwiedzenie [175°] / Raising the
upper limb from the side by abduction [175°]

Wyprost [50°] / Extension [50°]

Igiecie w plaszczyinie poprzecznej [120°] [ Flexion in the transverse plane
120°

4. Additional treatments applied:

Wyprost w pfaszczyinie poprzeczne] [30-357] / Extension in the transverse
plane [30-35°]

Rotacja zewngtrzna [90°] / External rotation [90°]

Rotacja wewnetrzna [75°] / Internal rotation [75°]

138
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continuous activation of individual muscle bands and
significantly burdens the musculoskeletal system. The other
patients — nine were office workers, teachers or students (two
patients). Lesiak et al. stated that there is a significant rela-
tionship between regular physical work (8-10 hours) and oc-
currence of shoulder ailments due to overload [7]. It is also
associated with the aging process of the body, during which
a number of structural and functional changes occur in the
musculoskeletal system, which result from more destructive
than repair processes occurring in the body.

The study by Karjalaineni et al., taking into account randomi-
zed studies conducted in the last thirteen years, indicated that
there is no data confirming the use of arthroscopic decompres-
sion of the subacromial space in the treatment of rotator cuff
injury, and the collected research results show that this type of
treatment shows no clinically significant benefits compared to
the placebo group [8]. In our analysis of the problem, we did
not create a control group, which is why we do not have
knowledge about the validity of performing arthroscopy. Ho-
wever, it is worth mentioning that 2 out of 3 patients with ro-
tator cuff muscle damage underwent arthroscopy approximately
one year and ten years, respectively, from their injury, which
particularly in the second case shows the lack of effectiveness
of previously used therapeutic actions.

In the studied group, we observed four men aged 17-25 with
confirmed instability of the shoulder joint, in whom arthrosco-
py was used. The results of surgical treatment and the thera-
pies carried out after it at the time of examining these people
were satisfactory, especially due to the insufficient effective-
ness of previous treatments. Wodzistawski et al. question the
purposefulness of performing arthroscopy for patients under
25 years of age diagnosed with anterior shoulder instability.
Scientists believe that in this case, arthroscopy should be con-
sidered immediately after the first incident of joint dislocation,
due to the fact that 90% of the described group of patients is
exposed to ailment recurrence[9]. Research conducted by Bo-
nacci et al. confirms the conclusions drawn by Wodzistawski —
the risk of the reoccurrence of shoulder instability in young
athletes after arthroscopy was noted [10]. Moen et al. also em-
phasize the possibility of the reoccurrence of shoulder joint
instability, soft tissue damage or neuropraxia as possible com-
plications of surgery [11]. It seems that in the case of shoulder
joint instability, the possibility of performing arthroscopy is
a contentious matter and more thorough studies should be car-
ried out in the future.

In the analyzed group, the patients were subjected to a tho-
rough functional examination carried out by a physiothera-
pist, which allowed for the optimization of the final
treatment results. Researchers confirm that the most impor-
tant factor in shoulder joint therapy is in-depth diagnostics,
which include functional and imaging examinations to help
reach the right diagnosis. According to practitioners, the
diagnosis is often incomplete, which ultimately leads to
unsatisfactory results [12].

In the group of examined patients a period of six weeks of im-
mobilization after the procedure was noted, in each case it was
the recommendation of a doctor performing arthroscopy. Bur-
khart et al. notice the need to immobilize the limb in a sling
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for 6 weeks after surgery and the need for conscious use of
passive movement in this period to ensure healing of the ten-
dons [13]. Tanotti et al. emphasize the importance of increased
protection of operated structures over a period of 3-6 months
due to the risk of recurrence of shoulder ailments [13].
Although soft tissue therapy is widely used in physical thera-
py clinics to improve mobility in the shoulder joint, few ana-
lyses have been performed to determine its effectiveness [14].
Unfortunately, there is also no research on the impact of deep
tissue massage after arthroscopic treatment of the shoulder jo-
int — this topic has been neglected.

A meta-analysis of data carried out by Yeun to check the ef-
fectiveness of soft tissue massage and its effect on shoulder
joint mobility (not after arthroscopy) confirms our conclu-
sions. Researchers have found that this type of therapy is be-
neficial for improving the range of flexion and abduction in
the joint compared to the group not subjected to treatment.
Yeun emphasizes that deep tissue massage also contributes to
the reduction of shoulder pain [14].

According to Bervoets et al. deep tissue massage contributes
to both the reduction of pain and improvement of shoulder
function in the case of people suffering from dysfunctions of
this area of the body, and soft tissue therapy was the only the-
rapeutic tool used in these cases [15].

Similarly, van den Dolder determined, based on the analy-
sis of available data, that there is evidence confirming that
deep tissue massage over a short period brings moderate
results of improved mobility in the shoulder joint and re-
duction of pain in comparison to groups in which no treat-
ment was performed. In addition, he stated that in
combination with exercise soft tissue therapy does not
contribute to an increase in the therapeutic effect. So far,
no studies have been conducted that would help assess the
long-term effectiveness of soft tissue massage on the sho-
ulder joint [16].

In turn, Kong and co-authors have proved that soft tissue mas-
sage contributes to the immediate effect of reducing shoulder
pain, but it does not bring better treatment results for this type
of disorder than other active therapies (such as fascial relaxa-
tion or other types of standard treatment) [17].

While, Kassolik et al. compared the results of using classic
massage and tensegration massage in shoulder diseases of
idiopathic origin. The results of the study indicate an incre-
ase in the range of motion, especially for flexion and abduc-
tion in the shoulder joint, only after the application of
tensegration massage, which, as the author emphasizes, indi-
cates the legitimacy of the purposeful use of therapy. Reduc-
tion of pain was noted for both classic and tensegration
massage [18].

During the physiotherapeutic examination of patients, inclu-
ding muscle strength, mobility range and pain assessment ac-
cording to the VAS scale, we noted a significant increase in
these parameters. This proves the effectiveness of soft tissue
massage on the functional state of the shoulder joint after arth-
roscopy. It is worth mentioning that it would be reasonable to
carry out studies on the impact of soft tissue therapy on shoul-
der function, using a larger study group, taking into account
the arthroscopic treatment used.
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Conclusions

1. Dysfunctions involving the shoulder complex, in particular
the shoulder joint, result from irregularities occurring within
the ligament-muscular system, soft tissue and joint dysfunc-
tion.

2. The most common causes of shoulder injuries are overloads
and injuries sustained during physical activity.

3. Deep tissue massage increases muscle strength and range of
motion in the shoulder joint and reduces pain.

Adres do korespondencji / Corresponding author

Joanna Zablocka

email: asiazablocka90@o02.pl
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