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Zaawansowana technologia diagnostyczna dla '

profesjonalistéw, idealna w pracy z pacjentami MICROGATE
Systemy MICROCATE umozliwiaja kompleksowe testy zdolnhosci
Mmotorycznych i analizy chodu, wspomagajgac diaghoze, ocene
postepow oraz proces rehabilitacji. Modelowanie programow
rehabilitacyjnych i kontrola procesu rehabilitacji sa utatwione dzieki

obiektywnej ocenie sposcbu ruchu, wykrywaniu problematycznych
obszardw, ocenie bicmechanicznych brakdw oraz ocenie asymetrii.
Parametry pomiarowe:

® fazy chodu lub biegu ® diugosé kroku ® predkosé i przyspieszenie

® rownowagda i symetria ruchu @ wideo Full HD

.. I wiele innych w zaleznosci od przeprowadzonych testow.
W potaczeniu z systermem urzadzeniem GYKO, mamy mozliwosc
oceny stabilnosci dynamicznej tutowia podczas chodu/biegu. analize
skoku, analize stabilnosci posturalnej, analize w zakresie ruchomosci
stawodw (ROM), oceng sity miesniowej. oraz ewaluacje pacjenta.

Zobacz wiecej ha: www.microgatepolska.pl
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METRUM CRYOFLEX
wspiera kondycje
Narodowej Kadry
Skoczkow Narciarskich

dostarczajgc sprzet do fizjoterapii.

Partner PZN

Dzien 9 lipca 2020 roku byt dla METRUM
CRYOFLEX wyjatkowy, poniewaz wtasnie
w tym dniu firma zostata partnerem
Polskiego Zwigzku Narciarskiego. Dla
polskiej marki, od ponad 29 lat
produkujacej nowoczesny sprzet do
rehabilitacji i fizjoterapii, byta to duza
nobilitacja, ale tez dodatkowa motywacja
do dalszego rozwoju.

Cata zatoga METRUM CRYOFLEX od
zawsze trzymata keciuki za Narodowa
Kadre Skoczkow Narciarskich, a od lipca
2020 roku moze wspierac ich rowniez
sprzetowo.

METRUM CRYOFLEX
PRODUCENT APARATURY MEDYCZNES

Skoczkowie polskiej kadry sa pod
doskonata opieka profesjonalnego
sztabu, ktory codziennie dba o ich dobrg
kondycje i zdrowie. METRUM CRYOFLEX
poprzez podpisang umowe stato sie
czescia tego medalowego zespotu,
a dostarczony przez nich sprzet pomaga
w regeneracji skoczkdw po obcigzajacych
treningach i zawodach, umozliwiajac
szybki powrdt do formy.

Fizjoterapia jest nieodzownym sktadniki-
em sukcesu we wspatczesnym sporcie,
poniewaz przed sportowcami stawia sie
coraz wyzsze wymagania. Muszg oni
walczyc nie tylko z rywalami, ale takze
z wydajnoscia wtasnego organizmu.
Z pomoca przychodza nowoczesne
urzadzenia do fizjoterapii i rehabilitacji,
ktore dajg wytchnienie zmeczonym
migsniom, przyspieszajac ich regeneracje
i likwidujac bale.
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Oferta METRUM CRYOFLEX obejmuje
aparaty do fizjoterapii i rehabilitacji, m.in.:

- aparaty do terapii skojarzonej
(elektroterapia + ultradzwieki),

- aparaty do kriostymulacji miejscowe;j,

- aparaty do presoterapii (drenaz
limfatyczny),

- aparaty do terapii ultradzwiekami,

- aparaty do elektroterapii,

- aparaty do laseroterapii,

- aparaty do terapii falg uderzeniowa,

- aparaty do terapii wibracyjne;j.

Petna oferta:

www.metrum.com.pl, biuro@metrum.com.pl, +48 22 33 13 750
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Effect of Scapular Stabilization Exercises versus Mulligan
Technique on Shoulder Kinematics and Postural
Changes Post Mastectomy

Wptyw cwiczen stabilizacji topatki w porownaniu z technikg Mulligana na kinematyke barku i zmiany
postawy po mastektomii

Ahmed Abdallah Sary'(AB.CD.EF) Adel Abdel Hamid Nossier2A.B.CD.EF)
Yasser Elkerm3(AB.CD.EF) Hany Mohamed Elgohary4A.B.C.D.EF)

'Pharos University in Alexandria, Egypt

2Faculty of Physical Therapy, 6 October University, Egypt

3Medical Research Institute, Alexandria University, Egypt

“Department of Physical Therapy for Surgery, Faculty of Physical Therapy, Cairo University, Egypt

Abstract

Objective. To evaluate the effects of scapular stabilization exercises versus Mulligan technique when compared with traditional physical
therapy on post-mastectomy shoulder kinematics and body posture. Design. Randomized controlled trial. Participants. Female patients
who were suffering from limitation in shoulder joint motion (abduction and flexion less than 120°), forward head posture and shoulders
height asymmetry post mastectomy. Interventions: The participants were assigned randomly in 3 different groups: 1- Group (A)
scapular stabilization exercises group includes 20 patients received strengthening, scapular stabilization and postural exercises plus a
traditional rehabilitation program, 2- Group (B) Mulligan technique group includes 20 patients received Mulligan mobilization with
movement for shoulder joint and cervical sustained natural apophyseal glides plus a traditional rehabilitation program. 3- Group (C)
Control group includes 20 patients received traditional physical therapy only. Main Outcome Measures. Shoulder range of motion (ROM)
procedures included measurement of flexion, and abduction active range of motion and posture assessment procedure of cervical angle
and acromions’ horizontal alignment. They were evaluated at the beginning and after 6 weeks of training. Results. All groups showed
significant difference in shoulder range of motion (flexion and abduction), there was high percent of clinical improvement in favor of
group B compared to the other groups. There was significant increase of cervical angle at post treatment only in group A and no
significant difference in group B and C. There was significant reduction in acromions’ horizontal alignment in group A and B only and
the greatest improvement was in group A compared to group B and C and in group B compared to C. Conclusions. Both scapular
stabilization exercises and Mulligan technique are considered successful treatment for shoulder AROM limitation post-mastectomy,
while Mulligan technique is better. Regarding forward head position and asymmetrical scapular height post mastectomy, scapular
stabilization is considered more effective for improving these postural deviations.

Key words:
scapular stabilization exercises, Mulligan technique, shoulder kinematic, postural changes, mastectomy

Streszczenie

Cel. Ocena wptywu ¢wiczen stabilizacji fopatki w porownaniu z technika Mulligana w poréwnaniu z tradycyjna fizjoterapia na
kinematyke barku i postawe ciata po mastektomii. Projekt. Randomizowana préba kontrolowana. Uczestnicy. Pacjentki cierpigce na
ograniczenie ruchomosci stawu barkowego (odwodzenie i zgiecie ponizej 120°), wysuniecie glowy do przodu i asymetrie wysoko$ci
ramion po mastektomii. Interwencje: Uczestniczki zostaty losowo przydzielone do 3 r6znych grup: 1 - grupa (A) grupa wykonujgca
¢wiczenia stabilizacji topatki obejmowata 20 pacjentek, ktdre wykonywaty ¢wiczenia wzmacniajace, stabilizujace topatke i cwiczenia
postawy oraz tradycyjny program rehabilitacji, 2 - grupa (B) obejmowata 20 pacjentek poddawanych mobilizacji metodg Mulligana z
ruchem w stawie barkowym, technice SNAG w zakresie kregostupa szyjnego oraz tradycyjnemu programowi rehabilitacji. 3 - grupa (C),
tj. grupa kontrolna obejmowata 20 pacjentek, ktére byty poddawane tylko tradycyjnej fizjoterapii. Gtéwne mierniki wynikéw. Procedury
zakresu ruchu ramion (ROM) obejmowaty pomiar zgiecia i aktywnego zakresu ruchu odwodzenia oraz procedure oceny kata szyjnego i
poziomego ustawienia wyrostkow barkowych. Oceniano je na poczatku i po 6 tygodniach treningu. Wyniki. Wszystkie grupy wykazaty
znaczng réznice w zakresie ruchu ramion (zgiecie i odwodzenie), zaobserwowano wysoki procent klinicznej poprawy na korzys$¢ grupy
B w poréwnaniu z innymi grupami. Wystapit istotny wzrost kata szyi po leczeniu tylko w grupie A i nie zaobserwowano istotnej réznicy
w grupie B i C. Wystapito istotne zmniejszenie poziomego ustawienia wyrostkow barkowych w grupie A i B, a najwieksza poprawa
nastgpita w grupie A w poréwnaniu z grupa. B i C oraz w grupie B w poréwnaniu z grupa C. Wnioski. Zaréwno ¢wiczenia stabilizujace
topatki, jak i technika Mulligana sa uwazane za skuteczne w leczeniu ograniczenia zakresu ruchu barku po mastektomii; technika
Mulligan jest lepsza. Jesli chodzi o wysuniecie glowy do przodu i asymetryczng wysokos¢ topatki po mastektomii, stabilizacja topatki jest
uwazana za bardziej skuteczng w poprawie tych odchylen postawy.

Stowa kluczowe
¢wiczenia stabilizacji topatki, technika Mulligana, kinematyka barku, zmiany postawy, mastektomia
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Introduction

The breast cancer can be treated surgically by breast conse-
rving surgery (lumpectomy) and mastectomy. Breast conse-
rving surgery is preferred for most unilateral disease victims,
although surgeons have to do mastectomy for many patients.
The decision of choice one of both surgeries depends on ma-
ny factors like the size of the lesion, hormone receptivity and
histologic markers, presence or absence of metastasis and pa-
tient age [1].

A course of radiation therapy routinely follows surgery for re-
ducing recurrence risk of the disease. Chemotherapy also may
be initiated postoperatively to prevent the systemic spread of
the disease [1].

Removing lymph nodes in the axilla should accompany breast
cancer surgery. It is used for assessment procedure where re-
moval of the sentinel node in the axilla is required for asses-
sing the presence of lymph node affection and for staging the
disease, also it is used for treatment where more extensive
dissection for metastatic disease removes the nodes under
pectoralis muscle or around the clavicle [2].

Postoperative musculoskeletal complications associated with
mastectomy could be shoulder pain, restricted glenohumeral
range of movement and difficulties with upper limb overhead
activities, they were reported as 10-55%, 22-38% and 42-56%
in all women done mastectomy respectively [3].

Wide excision will result in scar tissue formation in the ante-
rior chest wall. This scar may limit normal gliding process be-
tween skin, fasciae and muscles. The resulting pain and poor
posture will produce shoulder girdle mal-alignment and inhi-
bit shoulder motion. Adjuvant radiotherapy has several effects
on lung parenchyma, vascular and connective tissues making
them thick that in term restrict movement of surrounding fa-
scial planes. Local ischaemia could be developed due to va-
scular network changes that affect shoulder girdle muscles
contraction [4].

Psychological aspects after mastectomy like depression, mo-
desty and shyness may lead women to assume an attitude of
closure as a protective posture and also make them decreasing
their activity level. Spinal alignment alterations such as incre-
ased kyphosis, asymmetry between acromion, and greater tro-
chanter that may cause trunk rotation and scoliosis were
documented in the literature. Lymphedema may increase the
asymmetries and postural deviations [5].

One of the compensatory postural mechanisms used post unila-
teral mastectomy is shoulder elevation to compensate the mis-
sing breast weight. Ipsilateral shoulder elevation was observed
in most of the studies, whereas Serel et al. [6] observed contra-
lateral elevation, also they documented acquired scoliosis of
more than 100 of deviation in structural curves of the spine.
Scapular stabilization exercise was documented to be an ef-
fective therapeutic tool for many shoulder conditions. Recen-
tly it is used widely in shoulder and spinal rehabilitation. The
idea of scapular stabilization is to restore the normal scapular
position, make it well set on the thoracic cage through correc-
ting deformities like scapular winging or excess scapular til-
ting and making the humeral head more central within glenoid
cavity so it makes glenohumeral joint also stable and not su-
sceptible to mechanical impingement [7].

www.fizjoterapiapolska.pl
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Scapular stabilization exercises consist of postural training,
muscle groups balance restoration, muscle length normaliza-
tion and muscle groups coordination which are improved thro-
ugh isometric, concentric and eccentric contraction of scapular
muscles and reeducating the scapula to move correctly [8].
There is great evidence that scapular stabilization (Strengthe-
ning of the lower trapezius fibers) has positive effects on sca-
pular tipping in patients with Diabetic frozen shoulder and
thoracic kyphosis that in term could improve body posture as
all [9]. Brian Mulligan had developed mobilization with move-
ment (MWM) for correcting joint tracking from a positional
fault by using sustained mobilization applied by a therapist and
the patient makes pain free active movement to end range. Pas-
sive end range overpressure is then applied without causing
pain [2].

It is thought that for treating movement dysfunction with me-
chanical instability, physical therapists should use a strategy
to improve proprioception via joint and muscle receptor input
to assist this functional adjustment which may aid in chan-
ging the patient posture and dysfunctional movement. Mobi-
lization with movement is used to treat shoulder dysfunction
and cervical spine movement restriction with posture defect
by an articular glide applied to an active corrected movement
pattern which can provide proprioceptive input for motor re-
education [10].

Many researches confirmed clearly abnormal posture in wo-
men after mastectomy that appeared in all three planes: sagit-
tal, coronal and transverse. The change in body posture after
mastectomy due to the weight differences after losing a breast
is significant as compared with healthy women. The asymme-
try of the buttocks after radical mastectomy was later defined
to be related to the position of the shoulders and scapulae. Also
there is asymmetry of the trunk and shoulder girdle and a gre-
ater forward leaning of the trunk in women after mastectomy
compared with healthy women with increased tendency to
exhibit kyphotic posture and tilt the head forward while the
shoulder on the operated side is lifted, ejected forward and me-
dially [11].

Furthermore the need of this study is developed from the lack
in the quantitative knowledge and information in the published
studies about the effect of scapular stabilization exercises or
Mulligan technique on shoulder kinematics and body posture
post-mastectomy.

This study was designed to provide a guideline about the effect
of scapular stabilization exercises versus Mulligan technique in
improving shoulder kinematics and body posture post-mastec-
tomy and to assist in planning an ideal treatment regimen for
reducing these pathological changes.

Materials and methods

Design

A randomized trial was carried out in the department of phy-
siotherapy and rehabilitation, Pharos University, Alexandria,
Egypt. All participants were informed of the study nature and
signed a consent form. The study was approved by the Ethical
Committee for Human Research at the Faculty of Physical
Therapy, Cairo University, Egypt (Reference number: P.T.
REC/012/002064).
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Participants

Sixty female patients who had limitation in shoulder motion
(abduction and flexion less than 1200) and changes in cervi-
cal and shoulder posture in form of (cervical angle less than
500 and asymmetrical scapular height) post mastectomy parti-
cipated in this study. Their ages ranged from 40 to 55 years.
Any participant was excluded if she met one of these criteria;
Neurological conditions, shoulder girdle or spine pathology
due to trauma or did a surgery, any autoimmune disease af-
fects the structure of the shoulder joint and the spine.

Interventions

The participants were randomly separated into three study
groups: scapular stabilization exercises group, Mulligan tech-
nique group and control group. They were assigned equally
(20 patients for each group). Group A (scapular stabilization
exercises group) included 20 patients received 6 weeks of
strengthening, scapular stabilization and postural exercises
plus a traditional rehabilitation program in the form of pendu-
lum and ROM exercises for the shoulder (Scaption, Abduc-
tion, Flexion and Rotations), ROM exercises for cervical
spine (flexion, extension, side bending and rotations), stret-
ching exercises for sternocleidomastoid and pectoralis major
muscles, and ultrasound therapy was applied on the subacro-
mial region for 3 sessions per week. This protocol was a
Strength training with thera band consisted of exercises for
rotator cuffs, scapular retractors, diagonal 2 proprioceptive
neuromuscular facilitation pattern and Serratus anterior pun-
ches. Tubing exercises were done as 3 sets of 10 repetitions
with a 60 seconds rest period between each set. Another exer-
cises were applied targeting scapular muscles. These exercises
were done on a swiss ball [12].

Group B (Mulligan technique group) included 20 patients re-
ceived 6 weeks of shoulder mobilization with movement and
cervical sustained natural apophyseal glide (SNAG) plus a
traditional rehabilitation program for 3 sessions per week.
Shoulder mobilizations were done in sitting position; the the-
rapist placed a belt around the humeral head to glide it appro-
priately. The therapist pressed on the scapula in a counter
direction. Gliding was maintained during active shoulder mo-
vement through the range. The procedure was performed for
10 repetitions [13]. The second technique was Cervical
SNAG that was done as follows: the therapist was standing
behind the patient and glided each vertebrac by applying a
force to the spinous process with a thumb over thumb techni-
que. Cervical SNAG for flexion and extension was performed
by the patient actively repeated flexion or extension of their
necks and returning back to the neutral position. The applica-
tion of the passive gliding was maintained in the anterosupe-
rior direction along the facet joints line while flexing or
extending the neck all over the range [14].

Group C (Control group) included 20 patients received 6 we-
eks of traditional rehabilitation program for 3 sessions per
week. This protocol consisted of pendulum and shoulder acti-
ve exercises (scaption, abduction, flexion and rotations),
ROM exercises for cervical spine (flexion, extension, side
bending and rotations), stretching exercises for sternocleido-
mastoid and pectoralis major muscles, and ultrasound therapy
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was done using Gymna Pulson 400 device (Gymna Uniphy,
Bilzen, Belgium 2011), it was applied on the subacromial
region (US frequency: 1 MHz; US mode: continuous; time:
5 minutes and an intensity of 1 W/cm?).

Outcome measures

Assessing shoulder flexion and abduction, and posture asses-
sment procedure of cervical angle, and acromions’ horizontal
alignment were recorded at the beginning and 6 weeks of after
training.

Active shoulder flexion and abduction were measured by a di-
gital inclinometer [15]. Measurement of flexion ROM was do-
ne with the participant seated upright. The patient actively
elevated her arm in pure flexion or pure abduction to available
end range and the measurement was recorded. The instrument
was placed on the distal upper arm for both procedures.
Posture was assessed by the postural assessment software (PAS/
SAPO). The photographs were taken after markers were placed
on specific anatomical points. The anatomical points included
the tragus and both acromions were marked and women stood
in a comfortable posture and were photographed. The photo-
graphs of each participant were analysed by PAS/SAPO so-
ftware [16]. We recorded cervical angle and the acromions’
horizontal alignment. Acromions’ horizontal alignment is the
angle between the two acromions and a horizontal line [17].
Cervical angle is the angle between a horizontal line through
the spinous process of C7 and a line running through the tragus
of the ear and spinous process C7. It is used to assess forward
head position and is considered very reliable. We considered
women to have forward head position if the angle was less
than 50° [18].

Statistical analysis

Descriptive statistics include the mean and standard deviation
of post treatment data (ROM of shoulder flexion, abduction,
cervical angle and horizontal alignment of acromials) as com-
pared to pre one. 3 x 2 mixed design Multivariate Analysis of
Variance (MANOVA) was used to compare the effects of sca-
pular stabilization exercises versus Mulligan technique when
compared with conventional physical therapy on post-mastec-
tomy shoulder kinematics and body posture. The study inclu-
ded two independent variables. The first independent variable
(between subject factor) was the tested group with three levels:
experimental group (A), experimental group (B), and control
group (C). The second independent variable (within subject
factor) was the testing time with two levels: pre-testing and
post-testing. The four dependent variables were the ROM of
shoulder flexion, abduction, cervical angle and horizontal ali-
gnment of acromials. All statistical measures were performed
using SPSS version 23 for Windows. The level of significance
for all statistical tests was set at p < 0.05.

Results

Statistical tests revealed no violations of the assumptions of
normality and homogeneity of variance for any of the de-
pendent variables. Results revealed non-significant differen-
ces (P > 0.05) between the three groups regarding to
demographic characteristics as shown in Table 1.
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Table 1. Demographic and clinical characteristics of participants in all groups

Variables Group A (N = 20) Group B (N = 20)
Age [year] 46.12+4.29 4537 +4.24
Gender [female] 72.37+7.87 73.5+8.22
Height [cm] 1.57+0.07 1.57 £ 0.05
Weight [kg] 29.29+2.28 29.59+3.9
BMI [kg /m?] 46.12+4.29 4537+4.24

Group C (N = 20) F-value P-value
45.62+4.2 0.065 0.938
65.12+10.97 1.983 0.163
1.53+£0.09 0.615 0.55
27.49 +3.64 0.922 0.413
45.62+4.2 0.065 0.938

Data are represented as (Mean + SD); BMI = Body Mass Index; Level of significance at P <0.05

3x 2 mixed design MANOVA

Multivariate tests for outcome measures indicate a statistically signi-
ficant effects for group (F =2.901, p = 0.017, Partial n> = 0.392), ti-
me (F =53.153, p = 0.001, Partial n? = 0.922), and group-by-time
interaction (F = 8.966, p = 0.001, Partial n2 = 0.666). Within gro-
up analysis revealed a statistical significant increase (p < 0.05)
for ROM of shoulder flexion and ROM of shoulder abduction
for three groups while there was significant increase (p < 0.05)
for cervical angle in the groups (A and C) and significant re-
duction (p < 0.05) in horizontal alignment of acromials at
groups (A and B). Comparing the results among the three te-

sted groups, it was revealed that there was a significant impro-
vement (p < 0.05) (high percent of improvement) in the post-
testing mean values of ROM of shoulder flexion and abduc-
tion in the experimental group (B) compared with the group
(C). As well as, there was a significant improvement (p < 0.05)
(high percent of improvement) in the post-testing mean valu-
es of cervical angle in the experimental group (A and B) com-
pared with the group (C). While, there was no significant
difference (p > 0.05) in the post-testing mean values of hori-
zontal alignment of acromials among three groups as shown
in Table 2.

Table 2. The 3x2 mixed design Multivariate Analysis of Variance (MANOVA) for all dependent variables at different

Group (A) Group (B) Group (C) GroupAVs.B GroupAVs.C GroupBVs.C
(n =20) (n=20) (n=20) p- value* p- value*
Pre-treatment 90 + 14.67 89.5+18.11 91.62 +18.8 0.99NS
ROM of shoulder
. Post-treatment 123.62 +24.39 145.5+19.07 107.75 £ 17.21 0.133N8
flexion (°)
p- value** (% of change) 0.0018 (37.35) 0.0018 (62.56) 0.0098 (17.6)
0.98NS
Pre-treatment 89.62 +£20.81 89 + 14.49 95.75 £ 14.45 0.121N8
ROM of shoulder
X Post-treatment 125.12 £22.49 147 £21.66 117.75 £ 15
abduction (°)
p- value** (% of change) 0.0018 (37.35) 0.0015 (65.16) 0.0015 (22.97) 0.826N8
0.0038
Pre-treatment 42.35+£5.26 3042 +4.44 35.57+5.86
Cervical angle (°) Post-treatment 5522+54 43.06 £ 6.42 39.86 +£7.27 0.98N\S
p- value** (% of change) 0.0018 (30.38) 0.1 1788 (9.23) 0.001NS (068) 0.141N8
Horizontal Pre-treatment 29+1.18 3.15+1.57 23+1.62 0.98NS
alignment of Post-treatment 0.87+0.6 235+1.7 221+15 0.407NS
acromials p- value** (% of change) 0.0018 (70) 0.0025 (25.39) 0.7078 (4.09)

* Inter-group comparison; ** intra-group comparison of the results pre- and post-treatment. Data expressed by mean + SD,

NS p > 0.05 = non-significant,’ p < 0.05 = significant, p = Probability

Discussion

The present study was done to examine the therapeutic effi-
ciency of scapular stabilization protocol versus Mulligan
techniques in improving shoulder function and body posture
post-mastectomy. We conducted our study on sixty female pa-
tients done mastectomy and had limitation in shoulder motion
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(abduction and flexion less than 120°) and changes in posture
in form of forward head position detected by a cervical angle
less than 50° and asymmetrical scapular height.

Many posture changes were documented in the literature in the
frontal, sagittal and transverse planes in women post mastecto-
my. Deviations of scapular position, shoulder height and spine
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curvature changes were obvious. We selected cervical angle to
determine the amount of forward head and the acromions’ ho-
rizontal alignment to determine inclination angle of the line of
shoulders and the asymmetry of scapular height as these fac-
tors may predispose to shoulder joint dysfunction and limita-
tion.

Rostkowska et al. [19] found that the posture of women after
mastectomy compared to healthy women are characterised by
statistically significant alterations in form of greater asymme-
try of scapula position. The higher position in the frontal pla-
ne of the scapula was on the operated side.

The statistical analysis of the current study results showed
that there was significant increase of ROM of shoulder fle-
xion at post treatment in compare to pre-treatment in all gro-
ups. Among groups, the mean values of the "pre" test among
(group A versus B), (group A versus C), and (group B versus
C) showed no significant differences. There was no signifi-
cant difference post treatment among (group A versus B) and
(group A versus C). In spite of there wasn’t significant stati-
stical difference between group A and group B, there was cli-
nical difference and high percent of improvement in favor to
group B. As well, in spite of there wasn’t significant statisti-
cal difference between group A and group C, there was clini-
cal difference and high percent of improvement in favor to
group A. While, there was statistical significant increase be-
tween (group B versus C) and this significant increase in fa-
vour to group B.

There was significant increase of ROM of shoulder abduction
at post treatment in compare to pre-treatment in all groups.
Among groups, the mean values of the "pre" test among
(group A versus B), (group A versus C), and (group B versus
C) showed no significant differences. There was no signifi-
cant difference post treatment among (group A versus B) and
(group A versus C). In spite of there was no statistical signifi-
cant difference between group A and group B, there was cli-
nical difference and high percent of improvement in favor to
group B. As well, in spite of there was no statistical signifi-
cant difference between group A and group C, there was cli-
nical difference and high percent of improvement in favor of
group A. While, there was statistical significant increase be-
tween (group B versus C) and this significant increase in fa-
vour to group B.

Regarding cervical angle measurement there was significant
increase at post treatment in compare to pre-treatment in gro-
up (A) only with no significant difference in the group (B) or
(C). Among groups, the mean values of the "pre" test among
(group A versus B), (group A versus C), and (group B versus
C) showed no significant differences. There was significant
difference among (group A versus B) and (group A versus C)
and this significant increase in favor of group (A), and no si-
gnificant difference between (group B versus C).

There was significant reduction in the horizontal alignment of
acromials at post treatment in compare to pre-treatment in
group (A) and (B) with no significant difference in group (C).
Among groups, the mean values of the "pre" test among (gro-
up A versus B), (group A versus C), and (group B versus C)
showed no significant differences. Also the mean values of
the "post" test among all the groups showed no statistical si-
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gnificant differences. In spite of there was no statistical signifi-
cant difference among the three groups, there was clinical dif-
ference and high percent of improvement in favor of group A
in compared groups (B and C) and in favor of group B in com-
pared group C.

The finding of this study indicated that both scapular stabiliza-
tion exercises and Mulligan technique are considered effective
treatment for shoulder AROM limitation post-mastectomy,
while Mulligan technique is more effective. Regarding forward
head position and asymmetrical acromions height post mastec-
tomy, scapular stabilization are considered more effective for
improving this postural deviation than Mulligan techniques or
the traditional physical therapy.

A few clinical trials were done to compare the effect of scapu-
lar stabilization with Mulligan MWMs on shoulder function,
one of these trials was done by Chilgar et al. [20] they recru-
ited 60 patients having shoulder impingement and divided
them into two equal groups. Group A received exercises for
scapular stabilization whereas group B received Mulligan’s
mobilizations for 6 weeks (3 times in a week). The results of
this study come in agree with our study that there was statisti-
cally significant improvement in shoulder ROM in both gro-
ups. The results of this study came in contrary to our results
regarding intergroup comparison, Chilger and his colleagues
showed that the improvement was more in scapular stabiliza-
tion group as compared to mulligan group, whereas in our stu-
dy mulligan MWMS was more effective.

Haveela et al. [21] investigated the effect of mulligans techni-
que MWM on shoulder ROM restriction and compare it to
spencer’s technique and conventional therapy. They recruited
90 subjects diagnosed as frozen shoulder. The subjects were
randomly assigned into 3 groups. Pre-treatment evaluation of
shoulder range of motion ROM was done on the first day, at
the end of 3rd week and 6th week. The findings of the study
indicated that shoulder flexion, abduction, internal rotation,
external rotation and extension have improved significantly in
all three groups.

Moezy et al. [12] did a clinical trial on 68 patients with shoul-
der impingement. They examined the effect of a six-week pro-
gram (three times per week) of scapular stabilization on pain,
shoulder ROM, shoulder protraction, scapular rotation and
symmetry, and body posture. They compare it to a conventio-
nal physical therapy which performed three sessions per week
for six weeks. They found that scapular stabilization was effec-
tive at reducing the pain, increasing shoulder ROM and decre-
asing forward head and shoulder posture asymmetry.

In a study done by Boyoung et al. [22] a total of 15 patients
suffered from neck pain and craniovertebral angle of forty-four
degrees or less were participated. Subjects in the experimental
group performed exercises for scapular stabilization for thirty
minutes per session, three days a week for four weeks while
control group practice relaxation techniques for the same pe-
riod. The craniovertebral angle increased significantly in sca-
pular stabilization group after training compared to control
group.

The results of our study came in contrary to a study done by
Kim et al. [14] and another study done by Siddapur et al. [23].
They investigated the effect of mulligan cervical SNAG on
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forward head posture by measuring craniovertebral angle and
they found a significant statistical improvement in the cranio-
vertebral angle in both studies which is opposite to our re-
sults.

There may be some possible limitations in our study include
limited sample size, results are applicable to subjects belon-
ging to age group of 40-55 years only, short duration study
(6 weeks) and limited posture assessment variables. Addi-
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Conclusion

Both scapular stabilization exercises and Mulligan technique
are considered effective treatment for shoulder AROM limita-
tion post-mastectomy, while Mulligan technique is more effec-
tive. Regarding forward head posture and asymmetrical
scapular height post mastectomy, scapular stabilization exerci-
ses are considered more effective for improving these postural
deviations.

tional future researches are also necessary to compare the
effectiveness of further manual therapy methods and thera-
peutic exercises protocols post mastectomy while adding
more posture analysis angles and electromyography asses-
sments. Also we recommend long term follow up of the pa-
tients.
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