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ORIGINAL ARTICLE

Effects of Schroth exercises combined with
orthotic treatment on balance control

in adolescent idiopathic scoliosis

Burcin AKCAY BAYRAKTAR!, Ata ELVANY, Metin SELMANI*, Alphan CAKIROGLU?,
| Safa SATOGLU2, Omer AKGALI2, Salih ANGINZ, | Engin SIMSEK!

Pumpose: We aimed to investigate the possible effects of three dimensional Schroth exercises combined with brace treatment
on balance control in patients with adolescent idiopathic scoliosis (AIS).

Methods: Total of 20 volunteers participated in the study. Participants divided equally into two groups as a study group
(patients with AIS) and an age-matched healthy control group that comprised of 10 participants each. Conservative treatment
protocol consisted of brace treatment and Schroth exercises. The individuals in the study group wore full time rigid braces
(Modified-Cheneau) 23 hours per day and performed individually designed Schroth exercises. The exercise treatment
comprised 3 sessions per week with duration of 90 minutes each and a total of 18 sessions. Postural control parameters were
assessed in four conditions which described as eyes opened firm, eyes opened foam, eyes closed firm and eyes closed foam,
using a computerized force platform at baseline, 6t and 18th weeks.

Results: There were significant differences between groups in centre of gravity sway velocity in eyes closed foam condition and
composite centre of gravity sway velocity values at baseline (p<0.05). Additionally study group demonstrated significant
improvement in eyes open foam condition between 6th - 18t weeks and 1st - 18th week assessments (p<0.05). Moreover,
changes in percentage of limit of stability (LOS) values indicated significant difference only between 6th - 18t week
assessments (p<0.05).

Conclusion: Our results emphasized that Schroth exercises combined with brace treatment may provide significant
improvement in certain components of postural control.

Keywords: Scoliosis; adolescent idiopathic, Schroth exercises, Orthosis, Postural balance.

Addlesan idyopatik skolyozda ortez tedavisi ile birlikte Schroth egzersizlerinin denge kontroliine etkileri
Amag: Calismamizda adolesan idyopatik skolyozu (AiS) olan hastalarda ii¢ boyutlu Schroth egzersizlerinin ortez tedavisi ile
birlikte denge kontroliine olan muhtemel etkilerinin arastinimasi amacladi.

Yontem: Calismaya toplam 20 goniillii katildi. Géniilliiler her grupta 10 katiimei olmak iizere calisma grubu (AIS'li hastalar)
ve ayni yastaki saglikl kontrol grubu olarak iki gruba aynldi. Konservatif tedavi protokolii ortez tedavisi ve Schroth
egzersizlerinden olugmaktaydi. Calisma grubundaki katilimcilara kisiye 6zel tasarlanmis Schroth egzersizleri ve ayni zamanda
tam zamanl rijit ortez (Modifiye-Cheneau) verildi. Egzersiz tedavisi haftada 3 seans ve her seans 90 dakika olmak iizere
toplam 18 seans olarak dizayn edildi. Postiiral kontrol parametreleri baslangicta, 6. ve 18. haftalarda gozler acik sert zemin,
gozler aclk yumusak zemin, gozler kapal sert zemin ve gozler kapali yumusak zemin olarak tamimlanan dért durumda
bilgisayarl bir kuvvet platformu kullanilarak degerlendirildi.

Bulgular: Gézler kapali yumugak zemin kosulunda ve toplam degerlerde viicut agiik merkezi salimm hizi tedavi oncesi
baglangi¢ degerlerinde gruplar arasinda fark bulundu (p<0.05). Buna ek olarak ¢alisma grubu, 6-18. haftalar ve 1-18.
haftalar arasi degerlendirmelerde gozler agik yumusak zemin iizerinde anlamh gelisim gosterdi (p<0.05). Ayrica, LOS (Limit of
Stability) degerlerinin yiizdesindeki degisiklikler sadece 6-18. haftalar arasinda fark gosterdi (p<0.05).

Sonug: Sonuglanmiz ortez tedavisi ile yapilan Schroth egzersizlerinin postiiral kontroliin bazi bilesenlerinde anlamh gelisme
saglayabilecegini vurgulamaktadir.

Anahtar kelimeler: Skolyoz; addlesan idyopatik, Schroth egzersizleri, Ortez, Postiiral denge

Akcay Bayraktar B, Elvan A, Selmani M, Cakiroglu A, Satoglu iS, Akcali O, Angin S, Simsek IE. Effects of Schroth exercises combined with orthotic treatment on
balance control in adolescent idiopathic scoliosis. J Exerc Ther Rehabil. 5(3):125-134. Addlesan idyopatik skolyozda ortez tedavisi ile birlikte Schroth
egzersizlerinin denge kontroliine etkileri.

. 1: Dokuz Eyliil University, School of Physical Therapy and Rehabilitation, izmir, Tiirkiye.
E E 2: Dokuz Eyliil University, Faculty of Medicine, Department of Orthopedics and Traumatology, izmir, Tiirkiye.
Corresponding Author: Burcin Akcay Bayraktar: akcayburcin@gmail.com

. ORCID ID: 0000-0003-0883-0311
. Received: September 29, 2017.
E Accepted: April 15,2018,
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dimensional structural spinal deformity
which involves lateral deviation of the
spinal column more than 10° in the frontal
plane, an axial (vertebral) rotation in the
horizontal plane and a change in physiological
curvatures in the sagittal plane (kyphosis
and/or lordosis).13 Idiopathic scoliosis is named
as adolescent after 10 years old and progresses
during skeletal growth period. Although the
etiology of adolescent idiopathic scoliosis (AIS)
is unknown, it is accepted as a multi-etiological
condition.24
Accurate balance control requires central
integration of sensory information and motor
responses. Sensory information is provided by
somatosensory, visual and vestibular systems
to initiate accurate motor responses including
alignment of the body segments and eye
movements (vestibulo-ocular reflexes).5.6
Postural changes related to AIS may be various
including problems in central and peripheral
balance regulation systems. Many studies
which investigate central nervous system,
showed vestibulo-ocular reflex differences,
dysgenesis of semi-circular canals and presence
of nystagmus in patients with AIS.79
Catanzariti et al. emphasized that unilateral
and isolated vestibular damage may cause AIS.
One of the hypothesis regarding the
development of AIS is considered as sensory
compensation and  inaccurate  postural
adaptation with excessive tilt of the
longitudinal axis of the body that is not aligned
parallel to the vertical axis of earth during
spinal growth.!0 Also thinning of the cerebral
cortex, asymmetric cortical hyper-excitability
and volumetric differences observed in 22 brain
regions compared to healthy controls have been
shown in previous brain studies in AIS.1113
Poor balance and impaired postural control
accompanied with increased centre of gravity
sway velocity have been reported in patients
with AIS.61415 Kuo et al. found that dynamic
balance control was sustained by increased
lumbar multifidus and gluteus medius
activities for compensation.’® Guo et al.
reported somatosensory evoked potentials
differences between right and left limbs which
effect somatosensory function related to
balance control.’¢ In addition, Chu et al.
indicated that inadequate somato-sensorial
evoked potentials and progressive spinal

Scoliosis is defined as a complex three-

deformity could be the result of improper
postural alignment during rapid adolescent
development, with prolonged delay and
problems in the control of the cerebellar tonsils,
and other intracranial structural
abnormalities.16

Common treatment approaches to scoliosis
are surgical and conservative that are used in
order to overcome the related signs and
symptoms.17 Studies regarding the treatment
in AIS aiming to enhance to postural control
are scarce. Two different studies which imply
that surgical correction does not have an effect
on the sway velocity of the centre of pressure,
thus sensorimotor defects in AIS might explain
alterations in balance control more than
biomechanical factors.181® Gur et al. and
Paolucci et al. assessed in-brace postural
dynamics, using sensory organization tests
concluding that brace wear improved postural
stability in patients with AIS.2021 Another
study have reported that brace treatment did
not lead any improvement on balance
parameters at the end of 4 months of usage.22
Gur et al. also have demonstrated that brace
and core stabilization exercise treatments led
improvements in postural stability of patients
with AIS.23 In the literature, the influence of
different  scoliosis  treatments on  the
development of balance control is still
confusing and contradictory to each other.
Thus, the aim of this current research was to
determine the possible effects of three
dimensional Schroth exercises combined with
orthotic treatment on balance control in
patients with AIS.

METHODS

Individuals diagnosed as AIS who were
referred to the School of Physical Therapy and
Rehabilitation, Department of Orthotics and
Prosthetics, Dokuz Eylil University, between
August 2014 and May 2017 were included in
the study. Ethical approval was obtained from
the Non-invasive Research Ethics Board of
Dokuz Eylil University with the decision
number 1217-GOA 2013/16-9. The informed
consents were signed by both the volunteers
and one of their legal representatives.

The inclusion criteria were as follows;
having a diagnosis of AIS, being between 10-16

www.jetr.org.tr
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years old of age, having a Cobb angle of 20° to
50° and a Risser sign determined to be 0-3,
having no other treatment which might affect
scoliosis, having no chronic diseases requiring
any drug usage. The exclusion criteria were
determined as; previous spinal operation,
accompanying mental problems, presence of
other neurologic, muscular or rheumatic
diseases, and having non-idiopathic scoliosis.

Study design

The study included 10 patients with AIS,
and 10 age-matched healthy individuals
(control  group). Conservative treatment
protocol consisted of brace treatment and
Schroth exercises. The individuals in the study
group wore full time rigid braces (Modified-
Cheneau asymmetric braces) 23 hours per day
and performed individually designed Schroth
exercises. The exercise treatment consisted of
18 sessions, 3 days per week with session
duration of 90 minutes each. Also the study
group performed aforementioned exercises
daily as home exercise program.

Intervention

Study group performed Schroth exercises
under the supervision of a certified Schroth
therapist. Schroth exercises are patient-specific
asymmetric exercises with rotational breathing
techniques applied for three-dimensional
correction.24 These exercises aim to provide and
facilitate improved postural control by using
asymmetrical standing postural exercises
which are specifically designed to restore body
balance and mobility. Aid pads (with the help
of a towel) were used during ground exercises
to create pressure for the correction of costal
protrusions and/or trunk asymmetry. To help
patients to maintain their posture, visual
feedback was provided with the help of a
wheeled portable mirror during sessions.
Postural correction was also facilitated by
rotational breathing exercises. While
sustaining the contraction of the convex side,
the subjects were asked to breathe in focusing
on the concave side of the thorax, extending the
costal space of the concave side and mobilizing
the soft tissues. The main goal of the exercises
was to provide postural correction with the
help of dynamic passive forces (manual support
of the physiotherapist), static passive forces
(aid pads) and selective conscious use of trunk
muscles. Postural correction principles of the
Schroth method (axial elongation, deflection,

de-rotation, facilitation, stabilization) were
used during the treatment sessions.24 All of the
exercises were recorded as video that is
provided to the volunteers to help them
remember their exercises, which were also used
as home program.

In this study, custom-made, modified-
Cheneau (rigid, patient-specific and
asymmetric) braces were designed for each AIS
patient in order to ensure three-dimensional
corrections. The brace treatment protocol
comprised of 23 hours brace wears daily and 1
hour of removal for personal care.

Assessments

Before the intervention, each patient
underwent A-P x-ray in relaxed standing
position. The Cobb method was used to
measure the degree of scoliosis.2s The Risser
sign was assessed on the x-ray as the closure of
the growth plates of iliac wings. Completion
grade between 0-5 was recorded which is
expressed as percent: Grade 1 < 25%, Grade 2
26-50%, Grade 3 51-75%, Grade 4 75-100%.
When combined with epiphyseal ilium as a
single structure, it is defined as Grade 5.26 The
clinical angle of trunk rotation (ATR) was
measured using a Scoliometer® and the
maximum angle of trunk rotation degree was
recorded during forward bending position.27

Balance assessments:

Postural control parameters were
evaluated under four conditions, as explained
below, using a computerized force platform
(Balance Master System, NeuroCom
International Inc., Clackamas, OR, USA. 8.1).

Modified Clinical Test of Sensory
Interaction on Balance (mCTSIB):

mCTSIB evaluate the sensory system
(somato-sensorial, visual and vestibular),
which plays an important role in maintaining
balance and postural control. Average centre of
gravity (CoG) rate (measured  as
degrees/second) were recorded for three times
(at baseline, at the 6t and 18t week for the
study group but only once for the control group
at baseline). Software package provided three
measurements of CoG: 1) the mean sway
velocity (degrees/second) for each test condition
as well as an average of the mean sway velocity
across all four tests, 2) the limits of stability
(LOS) across all four test conditions, and 3) the
CoG alignment.

mCTSIB test consists of four conditions

www.jetr.org.tr
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related to standing as; eyes open condition on a
firm surface (firm EO), eyes closed on a firm
surface (firm EC), eyes open on a foam surface
(foam EO), eyes closed on a foam surface (foam
EC). Each test was repeated 3 times with
duration of 10 seconds each. All of the results
were compared to values of control group.

Balance assessments for the study group
were made at baseline, at 6t week, which
corresponds to the end of the exercises
treatment and at 18tk week that 3 months after
the end of the exercises treatment.

Statistical analysis

The Statistical Package for Social Sciences
(SPSS) 20.0 software was used for statistical
analysis. The level of significance (p) was
determined as <0.05. The normality test was
conducted by Shapiro-Wilks test. Since only
demographic data were normally distributed,
Independent t test was conducted to identify
whether there were significant differences in
the baseline demographics between the groups.
Non-parametric tests were used in the analysis
of balance and angle of trunk rotation data
since data other than demographic data did not
show normal distribution. The baseline
mCTSIB and angle of trunk rotation
parameters at baseline, 6th and 18th weeks were
also compared. The difference between three
assessment intervals was tested wusing
Friedman test and the observed difference was
retested by using Wilcoxon sign rank test in
order to determine the difference between the
assessment intervals. Differences between
study and control groups were compared using
Mann Whitney-U test.

RESULTS

The comparison of the demographic and
clinical characteristics of the groups with the
repeated measurement results are shown in
Table 1. When the main characteristics were
evaluated, there was no significant difference
between the two groups in terms of
demographic features. The initial clinical
features, such as the Cobb angle within brace
and without brace, the angle of the trunk
rotation also were given Table 1. All patients
wore a brace.

Angle of trunk rotation changes were
statistically significant different 1st - 6th week

(baseline to 6t week) and 1st - 18t week
assessments in AIS group (p<0.05).

There were no statistically significant
differences between AIS group and control
group in CoG sway velocity in Firm EO, Firm
EC and Foam EO conditions at the end of
different assessment sessions (p>0.05) (Table
2).

Statistically significant differences were
observed between CoG sway velocity in Foam
EC condition and composite CoG sway velocity
parameters among the two groups at initial
assessment (p<0.05). After the treatment
aforementioned values (Foam EC CoG and
Composite CoG sway velocity) decreased
compared to control group in 6th week and 18th
week assessments, but there were no
statistically significant differences (p>0.05)
(Table 2).

When the intra-group  assessment
parameters were taken into account, the
statistically significant differences were found
only in CoG sway velocity under foam EC
condition and in composite parameter (p<0.05).
When the paired comparisons were conducted
separately for AIS group between the 1st - 6th
weeks (from baseline to 6th week), 6th -18th
weeks and 1st - 18th weeks, there were no
statistically significant differences for Firm EO
and Firm EC conditions (p>0.05). AIS group
showed statistically significant improvement
under Foam EC condition between 6th - 18tk
week and 1st - 18th week assessments (p<0.05).
We observed changes in composite sway
velocity in AIS group only between 1st - 6tk
weeks. Also in percentage of LOS changes
demonstrated a  statistically  significant
difference only between 6th - 18th week
assessments (p<0.05) (Table 3).

DISCUSSION

The aim of this study was to provide an
insight, presenting the effects of three
dimensional Schroth exercises accompanied
with brace treatment on balance control in
individuals with AIS. The hypothetical
questions were comprised of whether
individuals with AIS would perform better
balance tests after conservative treatment, and
if scoliosis specific exercises with brace
treatment have any effects on balance control.
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Table 1. Baseline characteristics and measurement results at the end of 6th, 18th weeks.

Study Group (N=10)

Control Group (N=10)

MeanzSD MeanzSD p
Gender (Female/Male (n)) 8/2 8/2 0.242
Age (years) 13.3+1.2 13.8+1.4 0.858
Height (cm) 163.0+8.0 165.0+6.7 0.730
Body weight (kg) 50.4+10.2 53.4+10.0 0.945
Body mass index (kg/cm?) 18.91+3.1 19.46+2.6 0.552
Risser Sign (median (range)) 2(1-3) - -
Cobb Angle (°) 32.9+5.0 - -
Cobb Angle in-brace (°) 18.51+9.2 - -
In-brace Correction (%) 45.5+21.1 - -
Angle of Trunk Rotation (°)
Baseline 8.112.5 - -
6th week 5.6+2.3 - -
18th week 5.1+1.9 - -
Table 2. Outcome measures of balance parameters between Study Group (N=10) and Control Group (N=10).
Study Group Control Group
Mean+SD Mean+SD p
Angle of trunk rotation (degree) Baseline 8.1+2.5 - -
6th week 5.6+£2.3 - -
18th week 5.1+1.9 - -
Firm eyes open sway velocity (degree/sec) Baseline 0.7410.33 0.58+0.16 0.094
6th week 0.52+0.14 0.58+0.16 0.853
18th week 0.54+0.17 0.58+0.16 0.989
Firm eyes closed sway velocity (degree/sec) Baseline 0.5010.15 0.49+0.22 0.710
6th week 0.54+0.19 0.49+0.22 0.441
18th week 0.51+0.17 0.49+0.22 0.683
Foam eyes open sway velocity (degree/sec) Baseline 0.91+0.43 0.62+0.31 0.111
6th week 0.79+0.24 0.62+0.31 0.213
18th week 0.75+0.26 0.62+0.31 0.368
Foam eyes closed sway velocity (degree/sec) Baseline 1.40+0.39 0.8910.44 0.010*
6th week 1.26+0.54 0.89+0.44 0.091
18th week 0.98+0.37 0.89+0.44 0.537
Composite sway velocity (degree/sec) Baseline 0.88+0.25 0.68+0.23 0.041*
6th week 0.81+0.24 0.68+0.23 0.126
18th week 0.71+0.22 0.68+0.23 0.500
Limit of stability (%) Baseline 28.0+9.6 24.0+6.8 0.534
6th week 30.0+13.8 24.0+6.8 0.415
18th week 32.9+10.1 24.0+6.8 0.102

*:p <0.05.
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Table 3. Outcome measures of Study Group (N=10) for different time parameters.

p value z p
Angle of trunk rotation (degree) 0.001* Baseline -2.8142 0.004*
6th week -0.8522 0.393
18th week -2.808 0.004*
Firm eyes open sway velocity (degree/sec) 0.500 Baseline -1.682a 0.092
6th week -0.178v 0.858
18th week -1.329a 0.183
Firm eyes closed sway velocity (degree/sec) 0.886 Baseline -0.773v 0.522
6th week -0.1402 0.888
18th week -0.1402 0.888
Foam eyes open sway velocity (degree/sec) 0.217 Baseline -1.1302 0.258
6th week -0.7762 0.437
18th week -1.6082 0.107
Foam eyes closed sway velocity (degree/sec) 0.001* Baseline -1.482a 0.138
6th week -2.532a 0.011*
18th week -2.8142 0.004*
Composite sway velocity (degree/sec) 0.048* Baseline -1.929a 0.053
6th week -0.0592 0.952
18th week -0.511b 0.609
Limit of stability (%) 0.717 Baseline -1.123v 0.261
6th week -0.511b 0.004*
18th week -1.123v 0.393

*: p<0.05. a: Based on positive ranks. b: Based on negative ranks.

Therefore, related balance and postural control
parameters were assesses using mCTSIB tests
which provide information about the sensory
system in order to identify 1) differences
between patients with AIS and healthy
individuals, and 2) differences in patients with
AIS between their various assessment results.
To determine the corrective effect of the
brace, a rating system was developed based on
the percent change in Cobb angle resulting
from the in-brace x-ray following brace
construction. The improvement in the brace is
less than 20%, which means that the
progression of the curve may not be stopped,
and a recovery of more than 40% indicates that
success may be achieved after brace use is
stopped.3! In our study, radiograph taken after
brace application showed corrective effect of
brace almost. In our study, improvement of
over 50% (excellent) was achieved in 7 of 10
AIS patients while improvement of 20-29%

(moderate) in 2 was achieved and only 1
patient improvement was achieved fewer than
20% (poor). When we look at the average of the
in-brace correction percentages of patients with
AIS in our study, it was 45.47+21.11, which
indicates that the success of the corset is good.
It states that the corrective effect of brace can
be regarded as an effective method to decide
brace quality, but it requires more and longer
follow-up studies without deciding on the
prognosis of the curve.?

Our study indicated that individuals with
AIS have shown a higher mean of CoG sway
velocity, which provides information about
somato-sensorial, visual and vestibular
systems, than control group, as CoG sway
velocity changes across different test conditions
(Firm EO, Firm EC, Foam EO and Foam EC).
Several studies have shown an increase in
sway area and lateral sway excursions in
patients with AIS.82829 Postural stability
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defined as the act of keeping the centre of
gravity of the body within a given base of
support during any posture or activity.30:3! The
postural sway refers to changes in the CoG.32
Our findings have shown that patients with
AIS had difficulties with keeping centre of
gravity within the base of support in different
conditions compared to healthy individuals.
Although there were increased mean sway
velocity values in AIS patients compared to the
healthy individuals, we did not observe any
statistically significant differences in Firm EO,
Firm EC, Foam EO conditions. There were
significant differences in composite sway
velocity and CoG sway velocity in Foam EC
condition. Our findings have supported that
inadequate postural control mechanisms in
patients with AIS may be related to
dysfunctions in somato-sensorial and
vestibular systems. It is clear that patients
with AIS might need an extra effort to achieve
postural control without any visual clue. Gue et
al. indicated that individuals with abnormal
somatosensory evoked potentials values have
increased antero-posterior centre of pressure
sway, although, they concluded that sensory
inputs may compensate the problems in
balance control very well in patients with
AIS.14 Our study indicated that vestibular
system could be affected in AIS due to
unknown reasons that are still obscure;
however, it is obvious that visual feedback may
compensate inadequate postural control better
than somato-sensorial and vestibular systems
do.

Conservative treatment approaches in
patients with AIS include physiotherapy and
bracing. There are different types of scoliosis
specific exercise techniques including the
Schroth method. Hawes emphasizes that
specific exercises for scoliosis generally reduce
pain, stabilize the curve, reduce physiological
distress, improve cardiopulmonary function
and chest expansion.l” However, studies, which
focuses on the effects of Schroth exercises, are
quite limited.33 Also there are not enough
studies regarding the aforementioned
treatment approaches, which may have an
effect on postural control, in patients with AIS.
Due to these reasons; we have investigated the
effects of Schroth exercises combined with
brace treatment on balance control in patients
with AIS. According to our results conservative

treatment seem to improve postural control. In
addition, it is also determined that following
combined brace and exercise treatment
individuals with AIS needed fewer visual clues
in order to maintain balance and postural
control. It could be that limiting visual clues
may have led to the development of a new
compensatory mechanism comprised of sensory
and vestibular data processing in the central
nervous system that regulates postural control.

Two studies implied that surgical
correction did not affect CoG sway velocities in
AIS. Thus it may be that other factors than
biomechanical may have a superior dominance
over postural control alterations.!819 Gur et al.
and Paolucci et al. mentioned that postural
stability may improve in-brace but, Khanal et
al. reported that there are no improvements on
balance parameters following 4 months of brace
treatment.2022  In  this current study
biomechanical correction has been maintained
with brace then the correction effect has been
tried to be stabilized by repetitive muscle
activities using Schroth exercises. Brace
treatment combined with exercise treatment
may be recommended to patients with AIS in
order to improve balance control.

Firm EO is a "basic" situation in which
three sensory systems, somato-sensory, visual
and vestibular, are evaluated. According to our
results on the Firm EO condition values were
similar in patients with AIS and healthy
individuals at baseline and in AIS patients at
the end of different assessment sessions. These
results indicate that somato-sensory, visual,
and vestibular information is available and
that when used in conjunction, the CoG sway
velocity is not affected in patients with AIS and
there is no improvement with treatment. In the
Firm EC condition does not have visual
information, somato-sensory and vestibular
information 1s wused. To be stable, the
individual will have to rely heavily on somato-
sensory inputs and secondary vestibular
inputs. In our study, the CoG sway velocity was
similar between patients with AIS and at the
condition of Firm EC, and no significant
improvement was obtained as a result of the
treatments. The results suggest that the
treatment of patients with AIS does not
increase the contribution of somato-sensory
and vestibular system to postural control. In
the Foam EO condition, somato-sensory
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information is available, but not correct, as it
gives the soft-ground musculoskeletal system
an additional challenge. Visual and vestibular
information is used. In order to remain in
balance, the individual will have to rely heavily
on visual input and secondary vestibular
inputs. In our study, CoG sway velocity was
similar between patients with AIS and healthy
individuals in the condition of Foam EO, and
no significant improvement was obtained as a
result of the treatments. The results suggest
that the treatment of patients with AIS does
not increase the contribution of visual and
vestibular system to postural control. Foam EC
is a condition in which somato-sensory
information is misrepresented as it adds an
additional difficulty to the musculoskeletal
system due to the inability to use visual
information and softness. Only the vestibuler
system 1is trying to balance in the direction of
the information. Schroth exercises with brace
treatment significantly improved the results of
CoG sway velocity in Foam EC condition both
between 6th - 18th weeks and between 1st - 18th
weeks. It suggests that the inadequate
vestibular system in patients with AIS may
develop with Schroth exercises with brace
treatment.

We have also observed improvement in
composite sway velocity values in AIS group
however this time only between 1st - 6th weeks.
This improvement was detected following the
treatment; however it became insignificant as
values declined and became similar to the
values of the control group. Schroth exercises
combined with brace treatment may ensure
improvement in static balance control tests.
This implied that effects of treatment or
adaptation mechanism on static balance tests
may be seen at the end of treatment; however
we were able to see the effect of adaptation only
in Foam EC condition and at the end of 18
weeks of treatment. It may not imply any cut-
off point about balance control changes but, it
may be valuable information for future clinical
studies.

Although percent LOS values were initially
higher in AIS group, these values were not
observed as statistically significant. In AIS
group, t was observed that CoG was able to
sway in a larger area within the LOS while
composite sway velocity (cumulative sway
velocity value of every condition) decreased.

This means that within a larger area, CoG is
able to move with higher control.
Unfortunately, the direction of this pattern in
the LOS has not been identified realistically
due to non-standardized confounding factors
(side of curvature, pelvis asymmetry / tilt and
initial cumulative weight transfer directions).

Limitations

However limitations of our study should
also be taken into consideration. Sample size
in our study was rather small and follow-up
measurements may not reflect long-term
results. The number of patients is limited to 10
due to the fact that our study is the first to
publish the results of a doctoral study. Thus,
further randomized controlled studies are
needed to cover a larger sample size with
longer follow-up durations. The last but not the
least, more research is needed focusing on
standardizing the confounding factors such as;
side of curvature, pelvis asymmetry/tilt and
cumulative weight transfer directions.

Conclusion

The results of our study showed that the

Schroth exercises combined with brace
treatment may provide significant
improvements in certain components of

postural control. In future studies, the
effectiveness of different scoliosis specific
exercises should be focused on in patients with
different spinal curve patterns and degrees of
scoliosis.
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Effects of functional massage on spasticity and motor
functions in children with cerebral palsy:

a randomized controlled study
Hasan BINGOL'2, Ozlem YILMAZ3

Pumose: The purpose of this study was to investigate the effects of functional massage on the severity of lower limb spasticity
and gross motor function of children with cerebral palsy (CP).

Methods: In this study, 20 children who were classified as level I-IV according to Gross Motor Classification System (GMFCS),
who had communication skills (according to Communication Function Classification System, level I-lll), who had never
undergone surgery and who were between the ages of 5-12 years, were recruited from two rehabilitation centers. Children
were randomized to control or experimental groups to receive either only Traditional Physiotherapy (TP) or TP combined with
Functional Massage (FM). Interventions were delivered at equal dosage (total eight weeks, 2 days per week, 45 minutes/day)
in the same environment. The severity of spasticity was measured with Modified Ashworth Scale (MAS), and functional level
and gross motor function were quantified according to GMFCS and Gross Motor Function Measure (GMFM), respectively.
Results: When the pre-therapy and post-therapy data covering GMFM and hip adductors, hip flexors, hamstrings and calf
muscles spasticity score of the both groups were compared, no statistically significant difference was determined in the hip
flexor spasticity score of the control group (p>0.05), while considerable differences were defined in the hip flexors spasticity
score of the experimental group (p<0.05). Improvements on MAS belonging to other three muscle groups and on GMFM score
were similar in both groups (p>0.05).

Conclusion: In conclusion, it was identified that FM combined with TP is effective in treating spasticity and in improving some
parameters related to motor function in children with CP.

Keywords: Cerebral palsy, Muscle spasticity, Massage therapy.

Fonksiyonel masajin serebral palsili cocuklarda spastisite ve motor fonksiyon iizerine etkileri:

rastgele kontrollii caligma
Amag: Bu calismanin amaci; fonksiyonel masajin serebral palsili (SP) ¢ocuklarin alt ekstremite spastisite siddetine ve kaba
motor fonksiyonlarina etkilerini aragtirmakti.
Yontem: Calismaya iki farkli rehabilitasyon merkezinden, iletisim becerisi olan (iletisim Becerileri Siniflandirma Sistemine
gore iletisim becerileri I-11l arasinda), fonksiyonel seviyeleri Kaba Motor Fonksiyon Siniflandirma Sistemi’ne (KMFS) gore I-IV
arasinda degisen, hi¢ ameliyat gecirmemis ve yaslan 5-12 yas arasinda degisen 20 SP'li cocuk dahil edildi. Calismaya dahil
edilen cocuklar kontrol veya arastirma gruplarnina sirasiyla sadece Konvansiyonel Fizyoterapi (KF) veya KF'ye ek olarak
Fonksiyonel Masaj (FM) almak iizere rastgele dagitildi. Uygulamalar gruplara ayni ortamda ve esit dozlarda verildi (toplam
sekiz hafta, haftada 2 giin, giinde 45 dk). Spastisite siddeti Modifiye Ashworth Skalasi (MAS), fonksiyonel seviye ve kaba
motor fonksiyonlar sirasiyla KMFS ve Kaba Motor Fonksiyon Olgiitii (KMFO) ile degerlendirildi.
Bulgular: Her iki gruba ait terapi oncesi ve terapi sonrasi KMFO, kalca fleksorleri, adduktorleri, hamstringler ve baldir
kaslarinin spastisite skorlanni kapsayan veriler kargilastinldiginda, kontrol grubuna ait kalca fleksérleri spastisite skorunda
herhangi bir fark bulunmazken (p>0.05); arastirma grubuna ait kalca fleksorleri spastisite skorunda iyilesme saptand
(p<0.05). MAS'daki diger ii¢ kas grubuna ait spastisite skorunda ve KMFO skorundaki degisimler her iki grup icin benzerdi.
Sonug: Sonug olarak, SP’li gocuklarda FM’nin KF ile kombinasyonu spastisitenin tedavisinde ve motor fonksiyonlarla ilgili bazi
parametreleri iyilestirmede etkili oldugu sonucuna vanimigtir.
Anahtar kelimeler: Serebral palsi, Kas spastisitesi, Masaj tedavisi.

Bingdl H, Yilmaz H. Effects of functional massage on spasticity and motor functions in children with cerebral palsy: a randomized controlled study. J Exerc Ther
Rehabil. 5(3):135-142. Fonksiyonel masajin serebral palsili cocuklarda spastisite ve motor fonksiyon iizerine etkileri: rastgele kontrollii calisma.
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erebral palsy (CP) is one of the most
Ccommon childhood disabilities, and it
occurs with an incidence of 2-2.5 per
1000 living births.! Children with CP have
various impairments including neuromuscular
and musculoskeletal problems such as
spasticity, dyscoordination, loss of selective
motor control, and weakness. In addition,
spasticity can cause joint contracture through
increased muscle stiffness.2 Spasticity is one of
the most common problems in children and
adults with CP. Damage to descending
pathways results in several forms of motor and
sensory disorders and typically causes
spasticity, which is a characteristic of upper
motor neuron lesions.3 A widely accepted
definition of spasticity is the increase in the
velocity-dependent joint resistance of the
muscle to passive motion. Spasticity is an
important phenomenon that may cause
functional limitations, pain and secondary
complications.4 However, it i1s still unknown
whether spasticity is associated with muscle
strength.5
Two hypotheses have been proposed to
account for the features of spasticity. One
hypothesis is that the mechanical
abnormalities are due to hyperactive stretch
reflexes because tendon jerks and reflex
electromyograms (EMGs) increase spasticity.6
The alternative hypothesis is that these
mechanical abnormalities result from changes
in the intrinsic mechanical properties of spastic
muscles and/or passive tissues.” The reason for
the emergence of these incompatibilities is the
lack of correct and precise measurements that
distinguish causal factors from each other.® The
previous studies attempted to distinguish
between intrinsic and reflex strength or
stiffness by using electrical stimulation and
nerve blockages to suppress the reflex
response.® However, these studies were not
considered to be successful.l® Despite intensive
examinations, the origin and nature of
mechanical changes occurring in muscles and
its connection with spasticity-related tissues
have not been completely understood.1112 As a
result, both increase reflex and intrinsic factors
lead to joint stiffness.!3
There are various therapy approaches in
the treatment of spasticity.l4 These approaches
are effective at each stage of the disease both in
improving the functions of individuals with CP

and in increasing the quality of life.15 There are
no studies to date that reveal the superiorities
of the current approaches used for the
treatment of spasticity over each other.16

Thus, nowadays there is still no standard
treatment approach in decreasing the severity
of spasticity and muscle stiffness.l” In a
systematic review of Novak et al.!8 in which
they investigated the state of the evidence of
intervention for children with CP by utilizing
Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system
and Evidence Alert Traffic Light System,
Massage Therapy (MT) was assigned to the
“Yellow Light” level, which refers to either
lower-level evidence supporting its
effectiveness or inconclusive evidence.19 Despite
the mechanism of MT on treatment of
spasticity was  limited, two  possible
mechanisms have been suggested: (1) MT
stretches the muscle-tendon complex and
stimulates the Golgi tendon organ that could
inhibit alpha motor neurons and reduce
spasm?20, and (2) MT might reinforce sensory
stimulation and activate the gamma efferent
fibers of muscle stretch receptors that make
receptors more sensitive to muscle stretch.2!
There are various types of massage therapy
reported by researchers such as Thai Massage,
cross friction massage, Chinese massage
therapy, etc. In a study in which the effects of
Thai massage on spasticity were investigated,
it was concluded that Thai massage might
decrease muscle spasticity among young people
with CP. Additionally, the researcher
suggested that Thai massage would be an
alternative treatment to reduce spasticity.22

MT is a relatively simple, inexpensive and
non-invasive therapeutic approach, and has
been utilized to decline the severity of
spasticity and muscle stiffness in children with
CP. Clinical observation suggested that MT
might be safe and effective in treating
spasticity.23-24

Functional massage (FM) is a method of
decreasing the muscle tone through reflex by
alternately extending and shortening the
muscle passively and also concurrently by
performing petrissage and retrograde massage
(classic massage) throughout fibers of muscle.25
26 FM is a manual therapy technique that
combines a rhythmical and non-painful passive
joint mobilization in the direction of muscle
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stretching  together = with  compression/
decompression of the muscle to be treated.2” In
other words, FM combines the MT and passive
joint movement concurrently. While applying
massage therapy to a muscle group, relevant
muscle group is moved concurrently from its
spastic pattern position to anti-spastic pattern
position.2® The difference between MT and FM
is that FM is performed in conjunction with
passive motion.

Applying classic passive stretch exercise to
the muscle with spasticity might lead to pain or
disturbance.?? It may be better to apply stretch
exercise combined with massage therapy to
spastic muscle by performing classic stretch
exercise and classic massage
simultaneously.30.31 Consequently, this
approach might not lead to pain or
disturbance.?2 However, there is currently no
satisfactory evidence that FM is effective in
decreasing the severity of spasticity or treating
muscle stiffness. Accordingly, based on the
previous studies which suggested that MT is
effective in reducing the severity of spasticity,
we hypothesize that FM decreases the severity
of spasticity and improves the motor function of
children with lower limb spasticity efficiently.
Consequently, this study was planned as a
prospective randomized controlled trial to
determine: (1) whether FM can decrease the
severity of spasticity, and (2) whether FM
improves motor function.

METHODS

The ethics consent of the study protocol
was approved by the Institutional Ethical
Board of Hali¢c University (2012/10). All study
protocols and procedures were explained to
each participant or their caregiver. The parents
of all the participants signed an informed
consent before any study-related procedure.

Participants

Children (13 quadriplegic, 4 diplegic and 3
hemiplegic) were recruited from two different
rehabilitation centers. Children, who (1) were
between the ages of 5 and 12 years , (2) never
had undergone surgery in lower limbs, (3) were
classified as level I-IV based on the Gross
Motor Classification System (GMFCS), (4) had
communication skills (according to the
Communication Function Classification

System, level I-III), were included in the study.
The exclusion criteria were established: (1) the
existence of dyskinesia or dystonia (2) no
ability to follow instructions during the
intervention and complete the testing. Before
the commencement of the study, the informed
consent form was obtained from each child or
her/his caregiver.

Study design
The study has been planned as a
prospective, controlled clinical trial

investigating the efficacy of FM on spasticity
and gross motor function. In this prospective
study, the demographic characteristics of each
children, subtype of CP, age, gender, and
functional level according to the GMFCS, the
severity of spasticity as measured by the
Modified Ashworth Scale, and gross motor
function according to the Gross Motor Function
Measure (GMFM) were summarized in Table 1.

Twenty children with CP from two
different rehabilitation centers were included
in the study. Then, all the participants were

randomly allocated to the control and
experimental groups using block
randomization. Outcome measures were

assessed at baseline and immediately after the
intervention period by experienced
physiotherapists who were informed about
group allocation. Interventions were applied to
the patients twice a week in 45-minute sessions
for two months. In the experimental group,
during the first 20 minutes, ten-minute FM
was applied to each lower extremity of the
subjects. The muscle groups to which FM would
be applied were limited with adductors,
hamstring muscles, calf and hip flexors. During
the remaining period, traditional
physiotherapy (TP) involving conventional
stretching exercises, strengthening exercises,
and independent or device-assisted walking
training was delivered to patients taking the
impairments in their lower limbs into account.
In contrast to the experimental group, the
control group was given only the need-based
traditional physiotherapy.

Functional massage intervention

First, the muscle to which FM would be
applied was placed passively in the shortest
position. Then, while the muscle which was
positioned in its short position was extended
passively with one hand, petrissage was
simultaneously applied to muscle fibers
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longitudinally with the other hand. Similarly,
while the muscle was passively taken from its
short position to its long position, retrograde
myofascial stretching from muscle’s insertion to
origin was applied to the muscle. Petrissage
and myofascial stretching were performed
alternately.

Statistical analysis

Statistical analyses were performed using
the SPSS software version 21.0. The variables
were investigated using visual (histograms,
probability plots) and analytical methods
(Kolmogorov-Simirnov/Shapiro-Wilk’s test) to
determine whether or not they are normally
distributed.  Descriptive  analyses  were
presented using means and standard
deviations for normally distributed variables.
Paired Student’s t-test was used to compare the
initial and immediate post-treatment score.
The similarity between the groups in terms of
age, spasticity, GMFM score, and GMFCS level
was assessed using the Independent Samples t
test. A p-value less than 0.05 was considered to
show a statistically significant result.

RESULTS

All the subjects in this randomized
controlled study, which was conducted to
investigate the effectiveness of functional
massage, were diagnosed with CP. In total,
there were 10 subjects in the experimental
group, 8 of whom were quadriplegic, 1 was
diplegic, and 1 was hemiplegic CP. On the
other hand, there were 10 subjects in total in
the control group, 5 of whom were quadriplegic,
3 were diplegic, and 2 were hemiplegic CP.
These two randomly created groups were found
to be diagnostically similar in the statistical
examination conducted. The two groups were
statistically similar in terms of the total
spasticity values for adductors, flexors,
hamstrings and triceps surae muscles (p>0.05).
Also, the comparisons revealed statistical
similarity in terms of the initial GMFM scores
and GMFCS values (p>0.05).

According to the Modified Ashworth Scale
of the spasticity values of adductor muscles,
flexor muscles, hamstring group muscles, and
triceps surae group muscles, no statistically
significant difference was found between the
two groups as far as the initial values are

concerned (p>0.05). No significant difference
was determined between the initial GMFM and
GMFCS scores of both groups (p>0.05)
(Tablel).

No difference was found between the pre-
treatment and post-treatment spasticity scores
of the control group for the hip flexors
(p1>0.05). In contrast, a significant difference
was observed between the pre-treatment and
post-treatment spasticity scores of the
experimental group for the hip flexors
(p2<0.05). Except for the flexor muscles
spasticity score of the experimental groups,
there were significant differences in baseline
and immediate post intervention scores of
spasticity for other muscle groups in both
groups (p<0.05) (Table 2).

Comparison of pre-treatment and post-
treatment GMFM scores for both groups are
statistically significant (p<0.05) (Table 3).
However, when the differences in changes
before and after the intervention were
compared, the differences in the experimental
group were determined to be more (p<0.05). On
the other hand, there was no significant change
in GMFCS levels before and immediately after
the intervention for both experimental and
control group (p>0.05).

We believe that the excessive increase in
the GMFM scores of the experimental group
may have resulted from the positive effect of
the functional massage applied in addition to
the conventional methods.

DISCUSSION

Our study revealed that FM was
significantly effective in reducing the severity
of the hip flexor spasticity. When the pre-
treatment and post-treatment scores of both
groups for hip flexors spasticity were compared,
a significant decrease was identified only in the
experimental group. Pre- and post-treatment
findings revealed no difference in the control
group for the same score.

When the pre-treatment
treatment  findings pertaining to the
extremities were compared, for both
experimental and control groups, a similar
level of significance was determined as far as
the spasticity values for the calf muscles were
concerned. This similar change in the calf

and post-

www.jetr.org.tr



Bingdl et al / Journal of Exercise Therapy and Rehabilitation 2018;5(3)

Table 1. Comparison of the age and initial clinical evaluation results of the groups.

Experimental group (N=10) Control group (N=10)

MeanzSD MeanzSD p
Age (year) 6.6+1.3 9.7£3.0 0.052
Adductors (MAS) 2.4+0.5 2.1+0.5 0.240
Flexors (MAS) 1.9+0.7 2.0+0.4 0.688
Hamstrings (MAS) 2.2+0.6 2.3+0.6 0.702
Calf Muscle (MAS) 2.5+0.7 2.5+0.5 0.830
Gross Motor Function Measure (GMFM) 103.3+50.9 148.8+59.2 0.174
Gross Motor Function Classification System (GMFCS) 3.3+0.8 3.0+0.9 0.465

MAS: Modified Ashworth Scale.

Table 2. Pre-treatment and post-treatment spasticity values of the Experimental and Control groups and comparison of
differences.

Pre-treatment Post-treatment
MeanzSD MeanzSD p1 p2
Adductors
Experimental group 2.4+0.5 1.6+0.5 0.005* 0.170
Control group 2.1+0.5 1.6+0.5 0.025*
Flexors
Experimental group 1.9+0.7 1.3+0.4 0.014" 0.189
Control group 2.0+0.4 1.7+0.6 0.083
Hamstrings
Experimental group 2.2+0.6 2.3+0.6 0.005* 0.060
Control group 2.3+0.6 1.7+0.6 0.014*
Calf Muscle
Experimental group 2.5+0.7 1.4+0.5 0.005* 0.195
Control group 2.5+0.5 1.7+0.6 0.005*

p1: Pre-treatment - Post-treatment. p2: Comparison of the difference of two groups. * p<0.05.

Table 3. Pre-treatment and post-treatment GMFM and GMFCS results of the groups and the comparison of the differences

Pre-treatment Post-treatment
MeanzSD MeanzSD p1 p2

Gross Motor Function Measure (GMFM)

Experimental group 103.3+50.9 149.5+56.06 0.005* 0.002*

Control group 148.8+59.2 164.0+65.5 0.008*
Gross Motor Function Classification System (GMFCS)

Experimental group 3.3+0.8 3.1+0.6 0.08 0.004*

Control group 3.0+0.9 3.0+0.9 1.0

p1: Pre-treatment - Post-treatment. p2: Comparison of the difference of two groups. * p<0.05.
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muscles may have resulted from strong
contractions occurring due to lower leg
deformities frequently observed in children
with CP.33 Aggressive stretching was required
to stretch this muscle group, and functional
massage might be insufficient for reducing the
severity of spasticity in the long term.

When the pre-treatment and post-
treatment findings for the extremities were
compared, a statistically significance difference
was determined in the hamstring muscles and
hip adductors of the experimental and control
groups. However, there was more change in the
experimental group. The functional massage
applied to this group with conventional
physiotherapy was effective because the
hamstring muscle relaxed more in this group.

When the pre-treatment and post-
treatment GMFM scores were compared, a
significant increase was achieved in the GMFM
scores of the experimental and control groups.
However, more difference was observed in the
experimental group. Decreasing spasticity
leads to verticalization in the child with CP by
allowing a larger range of joint motion.
Biomechanical improvements occur in the
musculoskeletal system thanks to
verticalization. The fact that this difference is
more in the experimental group is related to
the fact that functional massage applied to this
group was different compared to the control
group, and this provided more decrease in
spasticity. Decreasing muscle tone ensures
positive improvements in gross motor skills by
allowing wider joint movements.34

A study conducted in Glasgow University
on the mechanical effect of massage on the
muscles of diplegic children in the adolescence
period revealed that the range of joint motions
after the massage was not continuous.
However, its application with aggressive
stretching provided changes in the shortening
sarcomere structure.35

On the other hand, in some studies,
massage techniques were combined in the
treatment of children with CP. In China, a
study was conducted on 140 children with CP,
and in this study, conventional massage
therapies were applied with a combined
treatment consisting of western medications.
More improvement in terms of social and motor
adaptation was observed in children with CP

and to whom combined treatment was applied
in the post-treatment period.36

Massage therapy in children with Cerebral
Palsy ensures the prevention of contractures
due to stretching, increasing the range of joint
motion and flexibility. Massage therapy was
defined as a good aid in the entire
physiotherapy in addition to conventional
physiotherapy and professional
rehabilitation.30.37

In a study conducted by Maria Hernandez-
Reif and Tiffany Field, children with CP were
applied 30-minute massage therapy twice a
week for 12 weeks.38 A decrease was observed
in spasticity in the children receiving massage
therapy, and there were also an increase in the
gross and fine motor skills when compared to
the other skills, as well as less stiffness in
arms. Hernandez—Reif has stated that massage
therapy could also be wused in physical
symptoms related to CP. Moreover, it has been
stated that these methods can be used as an
auxiliary method in the entire CP
rehabilitation.39

Finally, the study in which the effects of
massage on the mechanical behavior of muscles
were investigated revealed that ambulant
participants improved their GMFM-66 scores
by an average of 6.4%, but the score of the non-
ambulant participants was unchanged.40

Limitations

Although the children in both groups made
significant improvements in their gross motor
function and spasticity, this trial did not
comprise a no-intervention group. Thus, it is
difficult to determine  whether the
improvements would also have been observed
in a group of participants that did not receive
any intervention. In addition, this current trial
was not carried out with a single or double-
blinded study design. Nevertheless, this study
is the first to investigate the effects of
functional massage on the severity of lower
limb spasticity and gross motor function of
children with Cerebral Palsy. These effects
should be further examined in future studies
involving more cases and different variables.

Conclusion

The main purpose of the spasticity
treatment was to provide an increase 1n
functions by decreasing the severity of
exaggerated muscle tone. Accordingly, this
study revealed some important improvements
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in spasticity of particular muscle groups in
lower extremities applying FM to these muscle
groups. It was further revealed that FM might
be a safe and effective treatment to reduce
spasticity of several muscle groups in
conjunction  with  conventional physical
therapy. To our knowledge, a mere aggressive
stretching exercise may disturb the children
with cerebral palsy and may lead to pain,
tendon rupture or an increase in stretch reflex.
Massage therapy may be insufficient to reduce
the severity of spasticity. At the same time,
continuous passive motion can reduce muscle
hypertonia and improve lower extremity
function in patients with upper motor neuron
lesion. For these reasons, instead of applying
aggressive stretching exercise to spastic
muscle, it may be better to apply stretching
exercise with massage therapy simultaneously.
Decreased muscle tone might enable to
increase the range of motion at joint further
and in conjunction with this, it can provide
verticalization. Ultimately, development in
verticalization might improve motor function.
As a result, it has been concluded that the
application of FM as a supportive and
complementary therapy method with
conventional treatments may lead to positive
results.
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Effects of supervised home-based exercise therapy on

disability and function in patients with shoulder pain
Emin Ulag ERDEM?, Banu UNVER!

Purpose: Although home-based exercises are widely used in rehabilitation protocols, sometimes clinicians do not correctly
check if patients perform the exercises properly. The objective of our study was to investigate the effects of supervised home
exercise protocols on the disability and function in patients with shoulder pain.

Methods: Patients who have shoulder pain and scheduled to physiotherapy clinic for home-based exercises randomly
assigned to Supervised Group (N=21) and Control Group (N=20). All volunteers were instructed “home-based exercises”
program for shoulder including pendulum, wand and isometric exercises. Shoulder Pain and Disability Index (SPADI) was used
for measuring disability and The Disabilities of the Am, Shoulder and Hand (DASH) was used for assessing functions. All
patients were evaluated at baseline and after six weeks exercise program. The Superised Group was controlled biweekly
whether they performed their exercises properly; mistaken or forgotten exercises were reminded again.

Results: After 6 weeks, there were significant improvements regarding shoulder disability and function in both of the groups
(p<0.05). There was no significant difference between the groups in terms of the DASH and SPADI score changes in six weeks
(p>0.05).

Conclusion: Although home-based exercises are useful tools in managing shoulder pain and functions, according to our
results, auditing home-based exercises for shoulder pain could not contribute additional benefit in terms of disability and
function.

Keywords: Shoulder pain, Exercise, Functional performance.

Omuz agnli hastalarda denetimli ev egzersiz tedavisinin engellilik ve fonksiyona etkisi

Amag: Ev egzersizleri rehabilitasyon protokollerinde genis éiciide kullanildigi halde, klinisyenler bazen hastalarin egzersizleri
dogru bir bicimde yapip yapmadigimi kontrol etmede yetersiz kalabilirler. Calismamizin amaci, denetimli ev egzersiz
protokollerinin omuz agnli hastalarda engellilik ve fonksiyon iizerine etkisini aragtirmakti.

Yontem: Omuz agnsi olan ve ev egzersiz program igin fizyoterapi klinigine yonlendirilen hastalar Denetim Grubu (N=21) ve
Kontrol Grubuna (N=20) rastgele olarak aynidilar. Tiim goniilliilere omuz icin Pendulum, Wand ve izometrik egzersizleri iceren
ev egzersizi program ogretildi. Engellilik degerlendirmesi icin Omuz Agn ve Engellilik indeksi (SPADI), fonksiyon
degerlendirmesi icin Kol, Omuz ve EI Sorunlan Anketi (DASH) kullanildi. Tiim hastalar baglangigta ve alti haftalik egzersiz
program sonunda degerlendirildi. Denetim Grubu iki haftada bir egzersizleri dogru yapip yapmadiklan agisindan kontrol edildi
ve yanlis ya da unutulan egzersizleryeniden hatirlatildi.

Bulgular: Alti hafta sonrasinda her iki grupta omuz engelliligi ve fonksiyonu agisindan anlamli gelismeler oldu (p<0,05). Alti
hafta icerisindeki DASH ve SPADI puanlarinin degisimi agisindan gruplar arasinda anlamli fark yoktu (p>0,05).

Sonug: Ev egzersizleri, omuz agnsi ve fonksiyonlannin ydnetiminde yararli araglar olmasina ragmen, sonuglanmiza gore, omuz
agnisi icin evde yapilan egzersizlerin denetlenmesi, engellilik ve fonksiyon bakimindan ek fayda saglamamistir.

Anahtar kelimeler: Omuz agnsi, Egzersiz, Fonksiyonel performans.

Erdem EU, Unver B. Effects of supervised home-based exercise therapy on disability and function in patients with shoulder pain. J Exerc Ther Rehabil. 5(3):143-
149. Omuz agnli hastalarda denetimli ev egzersiz tedavisinin engellilik ve fonksiyona etkisi.
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s a complex structure, advanced motion
Acapability and being a critical passage

from trunk to arm, shoulder problems
consist of 5% of all general medical practice
consultation and 48% of patients visit their
practitioners more than once.l2 Of all
musculoskeletal problems, shoulder problems
are the fourth most common disease behind
neck, back and knee problems and are tend to
rise with aging.23 Common symptoms are
lateral pain, worsen in pain with overhead
activity, mild to moderate restrictions during
arm movements.4 Shoulder complex is the basic
guide of arm and hand activities. Therefore,
patients’ daily living activities are limited such
as dressing, eating, hygiene and working.4>
Moreover, they suffer from inadequate sleep,
mood and concentration problems.5.67

Yet the “shoulder pain” is one of the most
common symptoms of shoulder, it is widespread
to use it as an umbrella term to integrate the
most of the shoulder disorders.810 Rotator cuff
tendinitis, impingement syndrome, rotator cuff
lesions, adhesive capsulitis and subacromial
bursitis are the most common disorders which
fall in the scope of shoulder pain.%10
Management is composed of a wide spectrum
including manipulation, medications, exercise
therapy, physiotherapy modalities and
medication for the management.!l'14 At the
initial phases the problem can be managed
with conservative approaches such as resting,
pain reliefs, activity modifications and
therapeutic exercise in most cases.1,910

In the management of shoulder pain,
home-based exercises are frequently utilized in
terms of alleviating pain, encouraging pain-free
motion and controlling abnormal muscle
activity.1517 The content of home-based training
are strengthening, stretching and isometric
exercise protocols and posture exercises. These
exercise protocols also help to control
inflammation, diminish the over-activity of
upper trapezius to facilitate correct scapula
rotation, facilitate and encourage correct
movement and further contribute to daily
living activities.

One of the critical point of home-based
exercises is to instruct to the patient for correct
training.'®19 This topic is almost subjective
aspect of home-based exercises. Success of the
home-based exercise therapy depends on
cooperation, motivation, intellectual level,

socioeconomic class, age, beliefs about exercise
therapy of the patients as well as the capability
of instruction or “patience” of physiotherapist.20
So, the physiotherapist may never know
exactly if the patient performs the exercises
accurately and regularly. Nearly half of the
patients do not adherence to their protocols.182!
Clearly explanation of the exercises by the
instructor, correctly comprehension of the
exercises by the patients and checking the
patients in terms of appropriate performing are
the considerable factors that affect the
management.2022 Therefore; the aim of this
study was to investigate the effects of
supervised home exercise protocols on the
disability and function in patients with
shoulder pain. Our hypothesis was that
auditing would contribute home exercises to
improve shoulder function in patients with
shoulder pain.

METHODS

This prospective study was carried out in
Bulent Ecevit University, Faculty of Health
Sciences, Department of Physiotherapy and
Rehabilitation. Ethical approval was obtained
from the Biilent Ecevit University Clinical
Researches Ethical Committee (ID:2017-70-
09/08). All participants were informed about
the study, and each participant signed the
‘informed consent form’.

Participants

Patients with shoulder pain who referred
to physiotherapy clinic were examined by
physician and diagnosed properly. The patients
who were diverted to physiotherapist for home-
based exercise program were invited to attend
to the study. Inclusion criteria were having
shoulder pain, positive painful arc test, and
extreme sensation to palpation of biceps or
rotator cuff tendons, pain aggravation due to
resisted range of shoulder movements.
Exclusion criteria were shoulder surgery and/or
dislocation history, having cervical spine
problems and having a previous traumatic
injury of shoulder.916

Study design

Voluntary  patients were randomly
assigned to Supervised Group (SG) or Control
Group (CG). Shoulder home exercise protocol
was instructed to all participants carefully by
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an experienced physiotherapist. Both groups
performed the exercises for six weeks. SG was
appointed biweekly in order to check whether
they perform the exercises correctly. Disability
and shoulder functions of all the participants’
were assessed at the baseline and the endpoint.
A flow-chart was figured to describe study and
indicate drop-outs (Figure 1).

Home exercise protocol

Home exercise protocol was composed of
Pendulum exercises, wand exercises and
isometric exercises. Pendulum exercises were
instructed to all participants in order to relieve
pain and facilitate painless motion in
shoulder.232¢ They were performed in the
directions of flexion-extension, horizontal
abduction-adduction and circumduction with
holding a lightweight. Wand exercises were
performed in all directions of movement using
a bar or rod. Patients were recommended to
mildly force movement against resisted
shoulder motion. Isometric exercises were
performed in the corner of a wall. The details of
home exercise protocol were displayed in Table
1.

Assessment of disability and shoulder
functions

In order to assess disability of shoulder;
Turkish version of Shoulder Pain and
Disability Index (SPADI) was used.?’ This
index interrogates the pain in particular
motion and surveys the level of daily living
activity.26 The Turkish version of Disabilities of
the Arm, Shoulder and Hand (DASH)
questionnaire was utilized to evaluate shoulder
functions.27.28 This questionnaire is composed of
30 questions that survey physical function and
symptoms of musculoskeletal problems of
shoulder and upper extremity.

Statistical analyses

Statistical analysis was conducted by using
the Statistical Package for Social Science 15.0
program for Windows. Normality of data
distribution was checked by visual and
analytical methods. Quantitative variables
were not normally distributed. Demographic
data, baseline scores of DASH and SPADI and
differentiation of DASH and SPADI of
intervention and control group were compared
by Mann-Whitney U test. Wilcoxon test was
used to analyze intra-group comparison of
DASH and SPADI scores of baseline and after
6 weeks.

RESULTS

The demographic data and baseline scores
of DASH and SPADI of the both groups are
displayed in Table 2. Both groups were similar
in terms of demographic features, DASH and
SPADI scores at the baseline (p>0.05).

SG (p<0.001) and CG (p=0.001) showed
significant improvements in shoulder disability
and function after six weeks training. Intra-
group comparisons of DASH and SPADI
outcomes are displayed in Table 3. Inter-group
analysis revealed that there was no significant
difference between the improvements of the
groups in terms of both DASH and SPADI
scores (p>0.05) (Table 4).

DISCUSSION

This study was conducted to investigate
the contribution of auditing to the effectiveness
of home exercises on functional status in
patients with shoulder pain. Our results
indicated that home based exercise therapy is
effective in improving shoulder function in
patients with shoulder pain. However,
improvement of shoulder function was similar
in both supervised and control groups.

Smith et al. pointed out, 60% of the
patients with osteoarthritis did not comply
with their exercise protocol. In the same paper,
a survey was conducted and it is reported that
only 35% of patients fully attended their
exercises.!® This factor is the disadvantageous
face of home exercises and directly affects the
management of the disease. According to
Campbell et al. most of the patients with knee
osteoarthritis trusted oral drugs instead of
exercise program and most of them did not
comply exercise program.2? Also the number of
exercises 1s a critical factor in compliance.
There is a negative correlation between
number of exercise and compliance to
exercise.30 In our study; home exercises are
composed of three main parts (pendulum, wand
and isometric exercise) in order to provide
maximal compliance.

The current study exhibited that six weeks
home-based exercise therapy provides
improvement in the patients with shoulder
pain. Ludewig et al. indicated that supervised
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home exercise program is effective in reducing
symptoms and improving function in patients
with shoulder pain.3! Researches also showed
that home based exercises were as effective as
supervised exercise program in physiotherapy
clinic in patients with shoulder impingement
syndrome.32 Our results are consistent in this
regard with the literature.

One of the most reported factors of non-
adherence to home based exercise program is
poor guidance from physiotherapist.33 However,
there is limited evidence about the effects of
auditing home exercise in patients with

shoulder pain. The current study showed that
checking and identifying mistakes of home
exercises biweekly could not provide additional
benefit to the pain and function of the patients
with shoulder pain. However, numbers of
dropouts were more in CG with seven patients
out of twenty (35%). Yet it could not be possible
to identify the causes of insufficient attendance
to the assessments, high rate of drop outs
limits to exhibit the results exactly. But we can
infer that, auditing contributes the compliance
of the patients to the appointments.

Patients refer to physiotherapy clinic with
shoulder pain
n=54

Exclusion:

*Reject or not interested in study (n=5)
*Inappropriate for inclusion criteria (n=8)

Randomization ‘

*Performing DASH and SPADI (Baseline)
«Instructing the home exercises for
shoulder pain to the patients

Control Group (N=20) |

| Supervised Group (N=21)

INTERVENTION
Appointment to check exercises and correct
if any false
(2nd week)

’ Drop out (n=2) i

H Drop out (n=7) ‘

Control Group (N=13) |

INTERVENTION
Appointment to check exercises and correct
if any false
(4th week)

| Supervised Group (N=19)

6th week

*Performing DASH and SPADI
(6th week)

6th week

| STATISTICAL ANALYSIS

Figure 1. Flow-chart of the study.
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Table 1. Home-based exercises protocol for shoulder pain.

Exercises Intensity Frequency Duration
Pendulum exercises
e Flexion-extension .
e  Horizontal abduction-adduction (et-fhr:;(gz?sse) 3 times/day 6 weeks
e  Circumduction (clockwise)
e  Circumduction (counter-clockwise)
Wand exercises (with a bar/rod)
e  Flexion .
e  Abduction (eaig «tal)::f;se) 3 times/day 6 weeks
e External rotation
e Internal rotation
Isometric exercises
e Flexion .
e  Abduction (ea}:: «tal)::f;se) 3 times/day 6 weeks

e External rotation
e [nternal rotation

Table 2: Demographic features and baseline scores of DASH and SPADI of participants.

Control Group (N=13)

Supervised Group (N=19)

Median (min-max) Median (min-max) p
Age (year) 43 (19-65) 47 (27-63) 0.426
Gender (female/male) 4/9 9/10 0.348
Body weight (kg) 75 (58-90) 80 (50-95) 0.065
Height (m) 1.73 (1.54-1.88) 1.68 (1.51-1.96) 0.323
Body mass index (kg/m2) 25.05(19.81-32.89) 28.34 (19.53-35.76) 0.147
DASH score (baseline) 44.70 (12.50-70.00) 38.97 (1.47-73.30) 0.940
SPADI score (baseline) 55.90(16.15-113.10) 96.20(11.70-115.70) 0.054
DASH: The Disabilities of the Arm, Shoulder and Hand. SPADI: Shoulder Pain and Disability Index.
Table 3: Intra-group comparison of DASH and SPADI scores of baseline and after 6 weeks.
Before After (6 weeks)
Median (min-max) Median (min-max) p
Control Group
DASH score (baseline) 44.70 (12.50-70.00) 17.64 (0.83-53.28) <0.001
SPADI score (baseline) 55.90(16.15-113.10) 24.70 (4.80-69.20) <0.001
Supervised Group
DASH score (baseline) 38.97(1.47-73.30) 17.50 (0.74-41.60) <0.001
SPADI score (baseline) 96.20(11.70-115.70) 50.70 (7.80-96.20) <0.001

DASH: The Disabilities of the Arm, Shoulder and Hand. SPADI: Shoulder Pain and Disability Index.
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Table 4. Inter-group comparison of DASH and SPADI scores differentiation.

Control Group (N=13)

Supervised Group (N=19)

Median (min-max) Median (min-max) p
A DASH score (baseline) 25.76 (5.00-36.22) 19.85 (0.73-40.00) 0.734
A SPADI score (baseline) 33.80 (5.75-78.00) 42.90 (3.90-79.30) 0.545

A: Before-After (6 weeks). DASH: The Disabilities of the Arm, Shoulder and Hand. SPADI: Shoulder Pain and Disability Index.

People’s beliefs and perspectives about
exercise are various from “exercise is helpful”
to “exercise is a waste of time”.21 Most of the
patients, particularly elders, do not remember
their exercises adequately.l®8 Controlling the
“homework” exercises of the patients may
contribute to motivation. Checking exercises
properly, explaining mistakes and reminding
the correct versions may influence the
rehabilitation outcomes positively. According to
our findings, significant improvements were
detected in the both of the groups after six-
week home-based exercise program, as
expected. However, auditing the home exercise
biweekly, did not contribute additional benefit
to the shoulder function and disability level in
patients with shoulder pain.

Study limitations

One of the limitations of the study is, we
did not document the number of correctly or
wrong performed and forgotten exercises in
appointments. Since our main purpose was to
demonstrate the effect of auditing home
exercises, we did not collect such data from the
groups. Another limitation is the difference
between the numbers of participants included
in the groups. Seven participants did not come
to final assessments while this number was two
in the supervised group. This also indicates
that the compliance rate of patients with home
exercises may decrease if not supervised.

Conclusion

Although home-based exercises are useful
tools in managing shoulder pain and functions,
auditing home-based exercises for shoulder
pain biweekly did not seem to contribute
additional benefit over CG in this study.
Auditing may improve compliance with home
exercises, but does not seem to provide any
additional contribution to shoulder function in
patients with shoulder pain.
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Zon 2 fleksor tendon yaralanmalarinda

Modifiye Duran Protokoliiniin klinik sonuclan
Oznur BUYUKTURANY, ismail CEYLAN?, Zafer ERDEN2, Omer ERCETIN3

Amag: Bu calismanin amaci zon 2 fleksor tendon yaralanmasi sonrasi primer cerrahi uygulanan bireylerde erken
rehabilitasyonun etkinliginin sonuclarnini degerlendirmekti.

Yontem: Calismaya retrospektif olarak 33 birey (43 parmak) dahil edildi. Dort dikisli merkezi krusiyat dikis teknigi ile primer
tamiri yapilmig bireylerin rehabilitasyonunda, Modifiye Duran Teknigi kullanildi. Bireylerin fonksiyonellikleri, kol omuz ve el
sorunlan anketi kisa formu (Q-DASH) ve total aktif hareket formiilii (TAH) ile, agnlan viziiel analog skala (VAS) ile, ddemleri ise
sekiz sekilli 6lctim yontemi ile degerlendirildi.

Bulgular. Rehabilitasyon programi sonrasinda, Q-DASH, 6dem ve agn skorlar agisindan iyilesme oldugu saptandi (p<0,001).
Total Aktif Hareket skorlan incelendiginde 39 parmagin orta, iyi veya miikemmel olarak degerlendirildigi goriildii.

Sonug: Dort dikisli merkezi krusiyat dikis teknigi ile tamir edilmis Zon 2 fleksér tendon yaralanmali bireylerde Modifiye Duran
Protokolii’'niin, komplikasyonlar azaltan ve fonksiyonelligi artiran bir yontem oldugu diisiiniilmektedir.

Anahtar Kelimeler: Primer fleksor tendon tamiri, Erken aktif hareket, Tendon yaralanmalari, Fleksor tendonlar.

Clinical outcomes of Modified Duran Protocol following zone 2 flexor tendon injuries

Pumose: The purpose of this study was to evaluate the effectiveness of early rehabilitation in patients undergoing primer
surgery following zone-2 flexor tendon injury.

Methods: Thirty three cases (43 fingers) were included in this study, retrospectively. Modified Duran Protocol was applied to
the individuals who undergone primer repair with 4-strand cruciate core technique. Functionality, pain and edema of the
cases were assessed with Quick Disabilities of the Arm, Shoulder and Hand (Q-DASH) and total active motion (TAM), visual
analogue scale (VAS), and with figure-of eight method, respectively.

Results: There were significantimprovements in Q-DASH, edema and pain scores were recorded (p<0.001). Thirty-nine fingers
were evaluated as fair, good or excellent according to TAM scores.

Conclusion: We suggest that Modified Duran Protocol reduces complications and improves function in Zone 2 flexor tendon
injured cases that are repaired with four strand cruciate core technique.

Keywords: Primary flexor tendon repair, Early active motion, Tendon injuries, Flexor tendons.
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157-00. Clinical outcomes of Modified Duran Protocol following zone 2 flexor tendon injuries.
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acil servisine bagvurularda o6nemli bir
yer tegkil eder. Fleksor tendon
yaralanmalari, tim el yaralanmalari arasinda

El yaralanmalar1 hastanelerin travma ve

6/100.000 oraninda  goériilmekle  beraber
tedavisi zor bir problemdir.’3 Giiniimiizde “zon
2”  olarak adlandirilan  bélge, Bunnell

tarafindan tedavisinin ve cerrahi tamirinin
zorlugu sebebiyle “no man’s land” olarak
adlandirilmigtir.45 Flexor digitorum profundus
(FDP) ve flexor digitorum superficialis (FDS)
tendonlarinin ortak tendon kilifi igerisinde
bulundugu bu  bolge, fleksér tendon
cerrahilerinde en problemli bélgedir.6

Zon 2 fleksor tendon primer cerrahilerinde
kullanilan farkh tekniklerin ortak amaci, tamir
bolgesindeki tendon uglar1 arasindaki boglugu
minimize etmek, iyilesmeyi hizlandirmak,
tendonun kaymasimi ve ekskiirsiyonunu
artirmaktir.”® Tendonun iyilesme biyolojisinin
daha anlagilir olmasiyla birlikte, primer tendon
tamiri, zon 2 i¢in giiniimiizde tercih edilen bir
cerrahi yontem olmugtur.59 Literatiir
incelendiginde, epitendinéz onarim ile birlikte,
4-0 ve 5-0 prolenli dikis materyali ile 4 dikisin
kullanildig1 cerrahi tekniklerin ve Kessler
tekniginin kullaniminin desteklendigi
goriilmektedir.l0 Tang vd. yaptiklar1 kadavra
calismasinda 4 dikigli merkezi krusiyat dikig
tekniginin Robertson, Silfverskicld ve Modifiye
Kessler metotlarina gore daha fazla gerilme
direnci go6sterdigini bildirmiglerdir.!! Ayrica
son zamanlarda yapilan ¢alismalarda, 4 dikigli
merkezi krusiyat dikis tekniginin fleksor
tendon cerrahisi sonrasi fonksiyonel
sonuglardaki iyilesmeyi arttirmasi1 nedeniyle,
kullaniminin arttigi ve desteklendigi
belirtilmektedir.10.12

Cerrahi tekniklerde oldugu gibi zon 2
fleksor tendon yaralanmalarinda da kullanilan
¢ok sayida rehabilitasyon yontemi vardir.10.13,14
Modifiye Duran Protokoli bu yoéntemlerden
biridir. Bu protokole gore, tendon
anastomozunun yapacagl 3-5 mm’lik pasif
hareketin tendon yapisikliklarinin
onlenmesinde etkili oldugu bildirilmistir.14
Uygulanan kontrolli pasif hareket yeni
onarilan tendonu korur ve tenorafi yapilan
bolgedeki gerilim stresini kontrol eder. Bu
teknikte, ameliyattan sonra hem etkilenen hem
de etkilenmeyen parmaklarda pasif kontrolli
harekete 4-5 hafta devam edilir ve egzersizler
dorsal splint igerisinde yapilir.1?

El bolgesi fleksor tendon yaralanmalari,
rehabilitasyon siirecindeki komplikasyonlar,
iyilesme siirecinin uzun olugu ve ciddi sekeller
birakabilmesi nedeniyle 6nemli sosyo-ekonomik
problemler olusturmaktadir.’® Bu nedenle bu
¢alismanin amaci, 4 dikisli merkezi krusiyat
dikis teknigi ile tamir edilen Zon 2 fleksor
tendon yaralanmali bireylerde Modifiye Duran
Protokolii  ile  yapilan  rehabilitasyonun
etkinligini arastirmakti.

YONTEM

Retrospektif olarak yapilan bu ¢alismaya,
Aralik 2006 ve Mart 2015 tarihleri arasinda
zon 2 fleksér tendon yaralanmasi nedeniyle
Ankara El Cerrahi Merkezi'nde primer tendon
cerrahisi yapilmig, yas ortalamasi 30,2+9,5 yil
olan 33 birey (23 erkek, 10 kadin) dahil edildi.
Bu calisma Hacettepe Universitesi, Girisimsel
Olmayan Etik Kurulu tarafindan onaylandi
(Tarih: 24.05.2016; GO 16/538-25) ve Helsinki
Deklarasyonu’na uygun olarak yapild.

Izole zon 2 FDP ve FDS yaralanmasi olan,
18 yasindan biiyik bireyler ¢alismaya dahil
edilmigken, fleksor tendon yaralanmasina esglik
eden kirik, dijjital sinir yaralanmas1 ve
vaskiiler yaralanmalar1 olan Dbireyler ise
calisma dig1 birakildi. Bireyler cerrahiden bir
gliin sonra taburcu edildi ve en az 10 haftahk
rehabilitasyon programini tamamlamig
bireylerin dosyalari bu ¢alisma i¢in incelendi.
Calismaya dahil edilen bireylerin
dosyalarindan demografik bilgileri, etkilenen
taraf elleri ve yaralanma sekilleri kaydedildi.

Cerrahi teknik

Aksiller blok anestezi altinda kesi eksplore
edildi. Ik olarak FDP tamir edilmistir ve bu
tamir i¢in 4 dikigli merkezi krusiyat dikis
kullanildi (Sekil 1). Krusiyat dikisin koéseleri
kilitlenmis ve diiglim kesinin igerisine atildi.
Ilaveten 5-0 prolenle cevre dikisi konuldu.
Dikigler ve tendonun kaymasi kontrol edildi,
ayn1 yontemle FDS’de dikildi. Son olarak avug
icinde distal palmar kivrimin  hemen
proksimalinden  bir  transvers insizyon
yapilarak bu bélgeden tendonlar cekildi ve
tendonun takilip takilmadigi test edildi.
Kayma problemi durumunda, A2 pulley’in
distal kenar1 1 cm kadar kesilmek suretiyle
tendonlarin daha iyi kaymalar1 saglandi.
Sonrasinda tendon avug¢ igindeki insizyondan
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tekrar gekilerek parmagin tam olarak bikilip
acildig: teyit edildi, turnike birakildi, hemostaz
sagland, cilt kapatilarak kisa kol ateline alind1
ve ameliyata son verildi.

=y ‘J:-
‘-..!__“_ - - - — —
et . -._ = . % -

o L e

Sekil 1. Dort dikisli merkezi krusiyat dikis teknigi.

Rehabilitasyon

Postoperatif rehabilitasyon agsamasinda
Modifiye Duran Protokolii kullanildi.!? Bu
protokol kapsaminda ilk 4 hafta boyunca
radyokarpal eklemi 30 derece,
metakarpofalangeal eklemleri 70 derece ve
interfalangeal  eklemleri de O  derece
fleksiyonda tutan bir atel kullanildi. Yine ilk
dort haftalik siiregte hastanin uyanik oldugu
saatlerde; ilk hafta saat bag1 10, ikinci hafta
20, Uclinci ve dordinci hafta 30'ar tekrar
olmak iizere yerlestir ve tut (place and hold)
egzersizi yapildi. Bu egzersizde hastadan
saglam eliyle, yaralanmis elindeki tim
parmaklar: pasif olarak yumruk pozisyonuna
getirmesi ve sonrasinda, 5 saniye yumrugunu
aktif olarak tutmasi ve ardindan aktif olarak
parmaklarini atele dayandiracak kadar
ekstansiyona getirmesi istendi (Sekil 2).
Doérdinct hafta bitiminde atel ¢ikarilarak aktif
harekete baglandi. Altinci haftadan itibaren
pasif ekstansiyon yoniinde germe egzersizlerine
baslandi ve kademeli olarak kuvvetlendirme
yapildi. Post-operatif 8-10. haftalar arasinda
ise kuvvetlendirme egzersizleri uygulandi.
Calismaya dahil edilen tim  Dbireylere
rehabilitasyon slrecinin post-operatif 28. glini
ve tedavinin son glinl asagidaki
degerlendirmeler ve anketler uygulandi.

Kol, Omuz ve EI Sorulari anketi kisa
formu (Q-DASH):

Bireylerin etkilenmis taraf ekstremite
fonksiyonlarmi degerlendirmek i¢in kullanildi.
Bu anket, hastalarin tust ekstremitelerinin
fiziksel ve fonksiyonel problemlerini
degerlendiren 11 baglhktan olusan bir ankettir.
Her baghik 5 cevap secenegi icerir ve bireylerin

verdigi cevaplara gore baghik skorlarindan
skalanin toplam skoru Dbelirlenir. Anket
puanlamasinda “0”, 6ziir olmamasini, “100” ise
en ciddi o6zir dizeyini gosterir. Q-DASHin
Turkce gecerlik ve giivenilirligi Diger ve
arkadaglar: tarafindan yapilmigtir.1819

Odem:

Sekiz-gekilli 6l¢gim  yontemiyle &6dem
degerlendirildi. Ik olarak Maihafer vd.
tarafindan tanimlanan bu y6éntem mezura ile
elin  ¢evresini, bilek seviyesinden ve
metakarpofalangeal eklemler seviyesinden
sararak yapilan bir 6lcimdir. Olciimin
sonuglari santimetre cinsinden kaydedildi.20-22

Agri:

Viziiel analog skala (VAS) kullanilarak
agr1 degerlendirildi. Viziiel analog skala agriy:
0-10 (0= agr1 yok, 10= asir agril) diizeyleri
arasinda degerlendiren oldukc¢a tutarh bir
yontemdir. Bu yéntemde, bireylerden son bir
hafta igerisinde hissettikleri agriy1 skala
uzerine igaretlemeleri istendi.23

Yaralanan parmaklarin eklem hareket
aciklig1 gonyometre ile 6lgiildii. Rehabilitasyon
programinin sonunda elde edilen normal eklem
hareketi degeri ytizdesi, Strickland tarafindan
tanimlanmis olan Total Aktif Hareket (TAH)
formula ile hesaplandi.24 Proksimal
interfalangeal  ve  distal interfalangeal
eklemlerdeki aktif fleksiyon derecesinden, ayni
eklemlerdeki toplam ekstansiyon kaybi
¢ikarilmig uygun hesaplamalar yapilarak TAH
derecesi hesaplandi:

TAH= [(AF PIP+DIP)-(ED PIP+DIP)]x100/175

(AF: Aktif fleksiyon, EF: Ekstansiyon defisit,
PIP: Proksimal interfalangial eklem, DIP:
Distal interfalangial eklem.)

Bu hesaplama sonucunda parmaklar
aldiklar1 yiizdelik dereceye gore; 85-100
mikemmel; 70-84 iyi; 50-69 orta; 0-49 ise zayif
olarak smiflandirildi.?4

Istatistiksel analiz

Istatistiksel analiz SPSS (version 21.0;

SPSS, Inc, Chicago, IL, USA) programi
kullanilarak, p<0,05 anlamlilik diizeyinde
yapildi. Bireylerin yasi, yaralanma

mekanizmasi, dominant taraf, yaralanan taraf
ve yaralanan parmak gibi tanimlayici
istatistiksel verileri ortalamaztstandart sapma
veya yiuzde olarak verildi. Verilerin normal
dagilima uygunlugu test etmek i¢cin Kolmogrov-
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Smirnov testi kullanildi ve tiim verilerin
normal dagilima uydugu belirlendi.
Degerlendirmenin ilk giinii ve rehabilitasyon
sonras1 elde edilen Q-DASH, édem ve VAS
skorlar1 acisindan farklilik olup olmadig:
“Bagimli gruplar t-testi” ile analiz edildi.
Rehabilitasyon programi sonucunda bireylerin
elde ettigi TAH skorlar: ytuizde olarak verildi.

BULGULAR

Calismaya yas ortalamasi 30,2+9,5 yil olan
33 birey (43 parmak) (23 erkek, 10 kadin) dahil
edildi. Calismaya dahil edilen bireylerin
demografik bilgileri Tablo 1’de gosterildi.

Bireylerin degerlendirme sonuclar1 Tablo
2’de  gosterildi. Tedavi sonunda  tim
degerlendirme sonucglari anlamh diizeyde
degisim gosterdi (p<0,001).

Calismaya dahil

edilen  bireylerin

rehabilitasyon programi sonrasinda elde edilen
TAH degerleri; 25 parmakta mikemmel, 8
parmakta iyi, 6 parmakta orta ve 4 parmakta
da zayif, olarak bulundu(Tablo 3). Bireylerin
ortalama TAH degerleri % 79,6 olarak tespit
edildi.. Ayrica, ¢alisma sonucunda bireylerin
hi¢birinde interfalangeal eklem kontraktura
gorulmedi.

TARTISMA

Bu calismada, Zon II fleksor tendon kesisi
nedeniyle, 2006-2015 yillar1 arasinda primer
tamir yapilan 33 hastanin (43 parmak)

retrospektif olarak rehabilitasyon sonuclari
incelendi. Sonu¢ olarak, bireylerin Q-DASH,
agri, 6dem ve TAH parametrelerinde olumlu
degisimler goruldi. Moriya vd., 112 FDP ve
FDS yaralanmasi olan bireylere, alt1 dikis
yapmiglar

teknigi ile cerrahi ve erken

Sekil 2. Yerlestir ve tut (placeandhold) egzersizi, A ve B: pasif fleksiyon, C: aktif tutma, D: aktif ekstansiyon.
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Tablo 1. Bireylerin demografik ozellikleri (N=33, parmak
sayisi=43).

X+SD
Yas (yil) 30,249,5
n (%)
Yaralanma mekanizmasi
Bicak kesisi 25 (58)
Cam kesisi 9(21)
Metal kesisi 9(21)
Dominant taraf
Sag 28 (84)
Sol 5(16)
Yaralanan taraf
Sag 25 (75)
Sol 8 (25)
Yaralanan parmak
2. parmak 8(18)
3. parmak 8(18)
4. parmak 10 (23)
5. parmak 17 (41)

Tablo 2. Bireylerin tedavi dncesi (degerlendirmenin ilk giinii)
ve tedavi sonrasinda Q-DASH, Odem ve agn degerleri

Tedavi 6ncesi Tedavi sonrasi

XSD XSD
Q-DASH 93,1+10,2 24,8:41  *
Odem (cm) 39,1+1,5 36,6:2,8  *
Agn (VAS, cm) 9,0£0,7 4,2¢15 *

* p<0,001. Q-DASH; Kol, 0Omuz ve El Sorulan anketi kisa formu.
VAS: Viziiel analog skala.

Tablo 3. Bireylerin tedavi dncesi (degerlendirmenin ilk giinii)
ve sonrasi total aktif hareket degerleri.

Tedavi 6ncesi Tedavi sonrasi

n (%) n (%)
Miikemmel -(0) 25 (58,1)
iyi -(0) 8(18,6)
Orta 1(2,3) 6(13,9)
Zayif 42 (97,7) 4(9,4)

aktif mobilizasyon teknigini uygulamiglardir.25
Takip sonuglarinda Q-DASH  disabilite-
semptom modilii skorunda 1,7 ve is modilu
skorunda 2,7 puanlhik azalma  tespit
etmiglerdir. PIP eklem fleksiyon
kontraktirinin uzun doénem takip sirasinda
artmasinin  Q-DASH  skorundaki  distk
degisimin sebebi olabilecegi belirtilmistir.25.26
Bu c¢alismada ise rehabilitasyon siireci
sonrasinda Q-DASH skorunda yaklagik 70
puanlik bir azalma gériilmustiir. Elde edilen Q-
DASH skorunun Moriya vd.’nin c¢alismasina
gore daha dusik c¢ikmasi, bu ¢alismada
incelenmis Dbireylerde interfalangeal eklem
kontraktiirii. goriilmemesi sebebiyle oldugu
soylenebilir.

Literatturde fleksor tendon
yaralanmalarindan sonra el 6demi ile ilgili
herhangi bir calismaya rastlanmamigtir. Bu
sebeple literatiir verileri 1s1ginda c¢aligmanin
sonucunda elde edilen o6dem bulgular
tartisilamamaistir. Ancak 6demin el
yaralanmalarinda genel olarak elin fonksiyonel
kapasitesini etkiledigi bildirilmektedir.2?” Bu
calismada ise, postoperatif olarak uygulanan
erken aktif hareketsonras1 el G6deminde
istatistiksel olarak anlamli gekilde azalma
tespit edilmigtir.

Post-operatif agr1 bireylerin iyilesme
stireclerinde goriilen bir durumdur.2s6 Diger
tium cerrahilerde oldugu gibi fleksor tendon
cerrahilerinde de gorilir.2%30 Bu calismada
post-operatif ilk giin baglanilan ve 10 hafta
devam ettirilen rehabilitasyon programi
sonrasinda bireylerin agrilarinda azalma
gorulmustiir. Umay vd. tarafindan, fleksor
tendon yaralanmali 50 bireyin incelendigi
calismada Dbireyler iki gruba ayrilmistir.
Gruplardan ilki erken rehabilitasyon
programina alinirken digeri ge¢ doénemde
rehabilite edilmigtir. Calismanin sonucunda
erken rehabilitasyon uygulamasinin ge¢ dénem
yapilan uygulamaya gore bireylerin agrisinda
daha  fazla  azalmaya  sebep  oldugu
gosterilmigtir.3! Fleksor tendon tamiri sonrasi
agridaki degisimleri inceleyen calisma sayisi
simirhdir. Her ne kadar ¢alismamiz ile Umay
vd. tarafindan yapilan calismanin dizayni ve
yontemi farkli olsa da, agriy1 degerlendiren
yontemler ve sonuglar acisindan c¢alismamizin
sonuglari ile uyumludur.

Primer cerrahi sonras1 rehabilitasyon
uygulamasi fonksiyonel iyilesme agisindan
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pozitif sonuclar gostermistir.3.32 Oz vd.,
fleksor, ekstansér ve kombine yaralanmanin
oldugu 37 hasta ve 110 parmak {zerinde
gerceklestirdikleri erken rehabilitasyon
calismalarinda fleksor, ekstansér ve komplike
tendon yaralanmalarinda olumlu sonuglar
tespit etmiglerdir.32 Ayrica, fleksér tendon
yaralanmali  bireylerin incelendigi  bir
calismada erken donem rehabilitasyonunun
agri, giinlik yasam aktiviteleri ve
fonksiyonellik acisindan gec dénem
rehabilitasyona gore daha iyl sonuclar verdigi
gorilmistir.3?  Bu c¢alismada  kullanilan
rehabilitasyon yontemi de erken aktif hareket
iceren bir protokoldiir ve cerrahi sonrasi ilk
giinden itibaren hasta takibi baglamigtir.
Fonksiyonel sonuglar ise; 25 parmakta
miikemmel, 8 parmakta iyi, 6 parmakta orta ve
4 parmakta da zayif, olarak bulunmustur. Bu
sonuclara gore 43 parmaktan 39u (% 91), % 50
ve Uzeri TAH degeri almigtir. Bu yoniiyle, bu
¢aligma literatiir ile uyumludur.31-33

Erken mobilizasyon protokolleri sonrasi
ortalama TAH degerleri % 66-79,4 degerleri
arasinda bildirilirken,33-35 calismamizda bu
oran % 79,6 olarak bulunmustur. Kayali vd.
cocuklarda zon 2 fleksor tendon
yaralanmalarinda primer tamir ve erken
rehabilitasyon sonuglarimi 23 hasta ve 25
parmak tlzerinde arastirdiklar1 c¢alismada
ortalama 49 aylik takip sonucunda,3? sirasiyla
parmaklarin, 18’1 mikemmel, 571 iyi, 1’1 orta ve
't zayif olarak bildirilmigtir. Yine aym
calismada ortalama TAH degeri % 78,5 olarak
bulunmustur. Zon 2 fleksér tendon tamiri
sonras1 rehabilitasyon ve splint uygulamasinin
etkilerini inceleyen bir diger ¢alismada ise76
parmak incelenmig ve 6 aylik takip sonucunda,
16 parmak mikemmel, 34 parmak iyi, 9
parmak orta, 17 parmak zayif olarak
bildirilmigtir. Bu c¢alismadaki ortalama TAH
degeri ise %66,1 olarak bulunmustur.34 Bizim
calismamiz yukarida aciklanan c¢alismalara
gore daha kisa bir takip periyodu igermesine
kargin, ortalama TAH degeri ve parmak
smiflandirmalar: acisindan, bahsedilen
caligmalarla benzer 6zellikler tagimaktadar.

Zon 2 fleksor tendon tamiri sonrasi, pasif
hareket tedavisi ile yerlestir ve tut egzersizini
kargilagtiran bir g¢aligmada yerlestir ve tut
yonteminin tendon riptir riskini artirmadan
daha fazla aktif parmak hareketi sagladig
bildirilmigtir.36 Edsfelt vd. tarafindan yapilmig

olan ve farkli rehabilitasyon egzersizlerinin
fleksor tendonlar tzerine bindirdigi yuki
inceleyen in vivo ¢aligmada ise FDS tendonu
lUzerine binen yukin yerlestir ve tut
egzersizinde, aktif parmak fleksiyonuna gore
daha fazla oldugu bildirilmektedir.3? Bu
caligmalara gore literatiirde yerlestir ve tut
egzersizlerini destekleyen oldugu kadar karsit
goriis bildiren calismalar da mevcuttur. Bizim
calisgmamizda da yerlestir ve tut egzersizi
kullanilmig ve tendon ruptiiriine yol agmadan
elde edilen ortalama % 79,6 TAH degeri ile
basarili bir yontem oldugunu gorilmiistiir.

Limitasyonlar

Bu calismanin bazi limitasyonlarindan
bahsetmek gereklidir. Birincisi, bireylerin uzun
dénem takip sonuclar: yapilamamistir. Ikincisi
ise kavrama kuvveti, duyu, glnlik yasam
aktiviteleri gibi parametreler 6lgilmemistir. El
fonksiyonlarinin kazanilmasinda ve devam
ettirilmesinde kavrama kuvveti, duyu, giinliik
yasam aktiviteleri gibi parametrelerin 6nemli

oldugu  bilinmektedir. Bu sebeple bu

parametreleri degerlendiren randomize

kontrolli prospektif ¢calismalara ihtiyag vardir.
Sonug

Sonug¢ olarak, 4-dikigli merkezi-krusiyat
dikis teknigi ile yapilan primer cerrahi sonrasi
uygulanan erken aktif hareketin zon 2 fleksor
tendon yaralanmalarinin rehabilitasyonunda
pozitif  sonuclar veren ve  fonksiyonel
restorasyon acisindan kullanilabilecek
yontemlerden biri oldugu gorilmiuistir.

Tesekkiir: Yok.
Cikar catismasi: Yok.

Finans: Yok.
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Kronik bel agnl bireylerde yoga ve fizyoterapi programinin
yasam Kalitesi, denge, agn diizeyi ve uyku kalitesi izerine

etkilerinin karsilastinimasi
Esra ATILGANY, Fatih ERBAHCECI2

Amag: Bu calismada, Kronik Bel Agnsi (KBA) olan bireylerde yoga ve fizyoterapi programlannin yasam kalitesi, denge, agn
diizeyi ve uyku Kalitesi tizerine olan etkilerini arastirmak amaclandi.

Yontem: Calismaya KBA tanisi konulan 40 birey alind1. Bireyler rastgele yontemle iki gruba aynld.. ilk gruba 4 hafta, haftada 5
giin olmak iizere yoga programi yaptinldi. ikinci gruba ise haftada 5 giin iki hafta hotpack, ultrason ve egzersizden olusan
fizyoterapi programi uygulandi ve iki haftalik tedaviyi takiben, iki hafta boyunca haftada 5 giin egzersiz tedavisine devam
edildi. Calismaya katilan tiim bireylere dengenin degerlendiriimesi icin tek ayak istiinde durma testi, agn siddetinin
degerlendirilmesi icin Viziiel Analog Skalasi, uyku kalitesinin degerlendirilmesi icin Pittsburg Uyku Kalitesi Olgegi,
fonksiyonun degerlendirilmesi igcin Oswestry Fonksiyonel Yetersizlik Skalasi, ve yasam kalitesinin degerlendirilmesi igin Kisa
Form - 36 kullanildi. Olgiimler tedavi dncesi ve sonrasi tekrarlandi.

Bulgular: Tedavi sonrasinda her iki grupta da agn siddetinde, denge skorlarinda, fonksiyonel yetersizlik ve yasam kalitesi
parametrelerinde diizelme oldugu tespit edildi (p<0,05). Gruplar arasi karsilastirmalarda agn siddetindeki farkin fizyoterapi
grubu lehine anlamli oldugu bulundu (p<0,05). Uyku kalitesi agisindan iki grupta da anlaml fark bulunamadi (p>0.05).
Sonug: Calismanin sonuglarn, her iki tedavi programinin KBA'll bireylerde denge, agn siddeti, fonksiyon ve yasam kalitesi
iizerine olumlu etkileri oldugunu gostermistir. Calismanin sonuglan 1siginda, KBA'll bireylerin tedavi siirecine fizyoterapi
programlanna benzer olumlu etkilerinin goriilmesinden 6tiirii yoga da 6nerilebilir.

Anahtar kelimeler: Bel agnsi, Fizyoterapi, Yoga, Uyku, Yasam kalitesi.

Comparison of the effects of yoga and physiotherapy program on quality of life,

balance, pain level, and sleep quality in individuals with chronic low back pain

Pumose: In this study, it was aimed to investigate the effects of yoga and physiotherapy programs on quality of life, balance,
pain level and sleep quality in individuals with chronic low back pain (CLBP).

Methods: Forty individuals who were diagnosed with CLBP were included in the study. Individuals were divided into two groups
randomly. Yoga program was practiced in first group for 5 days a week over 4 weeks. Physiotherapy program, which is
consisting of hotpack, ultrasound and exercise, was practiced in second group for 5 days a week over 2 weeks, following 2
weeks treatment; exercise therapy was continued for 5 days a week over 2 weeks. One Leg Stance test for examination of
balance, Visual Analog Scale for assessment of pain severity, Pittsburg Sleep Quality Scale for evaluation of sleep quality,
Oswestry Functional Disability Scale for assessment of function and Short Form - 36 for evaluation of quality of life were used
in the present study. Measurements were repeated before and after treatment.

Results: It was determined that pain severity, balance scores, functional disability and quality of life parameters improved in
both groups after treatment (p<0.05). In comparison between the groups, the difference in the severity of pain was found to
be significant in favor of the physiotherapy group (p<0.05). No significant difference has been found in quality of sleep in both
groups (p>0.05).

Conclusion: The results of the study showed that both treatment programs had positive effects on balance, pain severity,
function and quality of life in individuals with CLBP. In light of the results of the study, yoga can also be recommended to the
management of treatment on individuals with CLBP due to the similar positive effects as physiotherapy programs.

Keywords: Low back pain, Physiotherapy, Yoga, Sleep, Quality of life.
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ronik bel agrilar1 (KBA) iilkemizde ve
[<: bat1i  toplumlarinda  bir¢cok  Kkisiyi
etkileyen ve ekonomi lizerine olumsuz
etkisi olan ¢ok énemli bir problemdir. Ozellikle
bel agrisi, bas agrisindan sonra en sik goriilen
norolojik problemdir. Bel agrilarinin ¢ok sayida
nedenleri olmasina ragmen, agrinin tam
nedenini bulmak ¢ogu zaman mimkin
degildir. En sik goriilen neden ise boélgesel
mekanik bozukluklardir.!.2
Gunumizde bel agrili bireye tedavi
yaklagiminda pasif tedavi yontemi yerine
bireyin aktif katiliminin saglandigi, yogun
egzersiz programlarindan olusan
rehabilitasyon yontemi oOnerilmektedir.l.2 Bel
agrili bireylerde erken dénem mobilizasyon ve
egzersizin yararli oldugu, hareketsizlige bagl
agr1 artmasi sonucunda uyku problemleri ve
depresyonda artmanin gorildigi  tespit
edilmigtir. Bir aydan uzun siiren agrilarda kas
gliclinlin azaldig1 ve bel kaslar1 zayif olanlarda
agrinin daha ¢ok arttigi rapor edilmigtir.2-6

KBA’lT  bireylerde farkli  fizyoterapi
programlari onerilmektedir. Fizyoterapi
programlari kapsaminda; sicaklik

uygulamalar1 ve diger fizik tedavi ajanlari,
egzersiz uygulamalar1 oOnerilmektedir.”.¢ Bel
agrilarinda  ozellikle egzersiz uygulamalari
onerilmektedir.

Yoga vicut-zihin egzersizi olarak KBA'da
uygulanan alternatif bir egzersizdir.® Yoga
core-stabilizasyonu sagladigi, fleksibiliteyi ve
dengeyi artirdigi, gevseme egzersizleri ile
agriy1 kontrol ettigi i¢in son yillarda siklikla
kullanildigi bildirilmigtir. KBA'li bireylerde
yoga ile fizyoterapi programini karsilastiran az
sayida c¢alisma oldugu gorilmektedir.912 Bu
nedenle calismadaki hipotezimiz, KBA’h
bireylerin tedavisinde yoga ve fizyoterapi
programinin yasam kalitesi, denge ve uyku
kalitesini artiracagi ve agr1 diizeyini azaltacagi
yonundedir. Calismamiz KBA’li bireylerin
tedavisinde yoga ve fizyoterapi programi
acisindan bir fark olup olmadiginin saptanmasi
ve her iki tedavi yonteminin etkili olup

olmadiginin belirlenmesi amaciyla
planlanmigtar.
YONTEM
Bireyler
Calismaya, Natal Fizik Tedavi ve

Rehabilitasyon =~ Merkezi'nde, klinitk  ve
radyolojik incelemeler sonucunda KBA tanisi
konan 40 birey dahil edildi. Hacettepe
Universitesi  Girisimsel Olmayan Klinik
Aragtirmalar Etik Kurulu 16 Mayis 2012
tarihli ve LUT 362 karar numarali izin
alinarak arastirmaya baslandi. Calismaya 3
aydan uzun siredir bel agrisi ¢eken, uzman
doktor tarafindan kronik bel agris1 tanisi
konan (mekanik bel agrisi, nérolojik kaybi
olmayan lumbar disk hernisi, lumbar
spondiloz), ila¢ kullanmamis, giinliik hayatinda
aktif olan, okuma-yazma bilen 18-65 yag arasi
bireyler dahil edildi. Omurga kirig1 veya ¢ikigi
olan, malignite, romatoit artrit, inflamatuar bel
agrili bireyler, cerrahi gegirenler ve nérolojik
kayb1 olanlar c¢alismaya dahil edilmedi.
Calismaya dizenli devam etmeyenler
calismadan ¢ikarildi. Kronik bel agrili 40 birey
rastgele yontemle (torbadan kura ¢ekme) 20
kigilik iki gruba ayrildi. Ilk gruba yoga temelli
egzersiz programi uygulandi (Yoga grubu),
ikinci grup fizyoterapi programina alindi
(Fizyoterapi grubu). Yoga grubu icin, 4 hafta,
haftada 5 gin olmak tizere toplam 20 seans
Yoga temelli egzersiz uygulamalari yapildi.
Fizyoterapi grubuna ise haftada 5 giin iki hafta
hotpack, ultrason ve egzersizden olusan
fizyoterapi programi uygulandi ve iki haftalik
tedaviyi takiben iki hafta boyunca haftada 5
giin egzersiz tedavisine devam edildi (Tablo 1).

Degerlendirmeler

Tedaviye baslamadan bireylerin
demografik bilgileri alindi. Katilan bireylere
tedaviye alinmadan 6nce ve 4 haftalik tedavi
sonunda degerlendirmeler yapildi.
Degerlendirmede; agri siddeti ic¢in viziiel
analog skalas1 (VAS), denge icin tek ayak
tstiinde durma testi, Pittsburgh Uyku Kalitesi
Indeksi (PUKD), yasam kalitesinin
degerlendirilmesi i¢in Kisa Form - 36 (KF-36),
fonksiyonel durumun degerlendirilmesi igin
Oswestry Fonksiyonel Yetersizlik Skalas:
(OFYS) kullanild.

Agri:

Bireylerin bel bolgelerinde hissettikleri
agr1 siddetini belirlemek amaciyla VAS
kullanildi. Istirahatte, hareket sirasinda ve
sabah olan agr1 siddetleri kaydedildi.13

Denge degerlendirmesi:

Bireylerin dengesi gozler acgik ve kapali
olarak tek ayak {izerinde kalis siiresi (sn)
Olctulerek degerlendirildi. Goézler agikken st
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sinir 60 sn, gozler kapal iken iist sinir ise 30
sn olarak kabul edildi. Bu siireleri dolduran
bireyin testine son verildi.!4

Uyku degerlendirmesi:

Uyku degerlendirmesinde PUKI'nin
Tirkce versiyonu kullanildi. PUKI son bir ay
icerisindeki uyku kalitesini  degerlendirir.
PUKT'nin igerdigi toplam 24 sorunun 19 tanesi
0zbildirim sorusudur. Beg soru ise eg veya bir
oda arkadasi tarafindan yanitlanir.
Puanlamaya katilan 18 madde, 7 bilegen puani
seklinde gruplandirilir. Her bir madde 0-3
puan tzerinden degerlendirilir. 7 Dbilesen
puaninin toplami, toplam PUKI puanim verir.
Toplam puan 0-21 arasinda bir degere sahiptir.
Toplam puanin yliksek olusu uyku kalitesinin
kotl olusunu isaret eder.15

Yasam kalitesinin degerlendirilmesi:

Yagsam kalitesi olgiimiinde Kisa Form -
36'nin (KF-36) Tiirkce versiyonu kullanilmistir.
KF-36, sekiz skaladan olusmaktadir. KF-36,
fiziksel fonksiyon (FF), fiziksel rol (FR), viicut
agris1 (VA), genel saghk (GS), vitalite (VT),
sosyal fonksiyon (SF), emosyonel rol (ER) ve
mental saghgt (MH) icermektedir. Sonucglarm
hesaplanmasi ac¢isindan her alt 6l¢ek i¢in ayri
ayr1 puanlar elde edilmektedir. SF-36, saghk
durumunun olumsuz ve olumlu yoénlerini
degerlendirmektedir. Alt 6lgeklerin puanlari 0
ile 100 arasinda degismektedir ve yiiksek puan
iyl saglhik durumunu géstermektedir-16

Fonksiyonel yetersizlik olgtimii-

Fonksiyonel durum degerlendirmesi igin
Tiurkce gecerlilik giivenilirligi olan OFYS
kullanildi. OFYS bireyin on aktivitedeki
performansini, alti asamada (0-5 puan
arasinda) degerlendiren bir indekstir. Bu
puanlarin toplami ile maksimum skor olarak
50 puan elde edilir. Skor artimi, fonksiyonel
kisitlilik artigini ifade ederken, skor azalmasi
fonksiyonel kisitlilik azalmasina yani
fonksiyonel dizey artisim1 gostermektedir.
Puanlama; 0 puan “fonksiyonel yetersizlik
yok”; 1-10 puan “hafif fonksiyonel yetersizlik”;
11-30 puan “orta derecede fonksiyonel
yetersizlik”; 31-50 puan “agir fonksiyonel
yetersizlik” seklindedir.1?

Yoga programi

Yoga grubu 10 kisilik gruplar
olusturularak, 4 hafta, haftada 5 giin toplam
20 seans olmak f{zere yoga egitimi alan
fizyoterapist tarafindan yaptirilmigstir. Bu
gruba herhangi bir elektro fiziksel ajan

kullanilmamagtir. Sadece tedavi sireleri
esitlenerek haftada 5 giin ve 1 saat uygulama
yapilmistir. Her seans bir saat olacak gekilde
yYoga yaptirilmigtir. Yoga programinda nefes
egzersizleri, ani gevseme teknigi, 1sinma
egzersizleri, hizli gevseme teknigi, asanalar,
derin gevseme teknigi kullanilarak
uygulanmigtir. Asanalar KBA'lL bireye gore
modifiye edilerek uygulanmistir. Asanalar belli
bir durusta 15 sn ile 2 dk arasinda sabit
postiirde durarak yapilir, hem kuvvetlendirme,
hem germe hem de denge amaghh yapilan
duruglardir. KBA’s1 igin uygulanan asanalar;
Ardha Kati Chakrasana, Ardhachakrasana,
Padahastasana, Suptavajrasana,
Paschimatanasana, Vakrasana, Vriksasana,
Veerabhadrasana’dir.18

Fizyoterapi programi

Haftada 5 gun iki hafta hotpack, ultrason
ve egzersizden olusan fizyoterapi programi
uygulanmig ve iki haftalik tedaviyi takiben iki
hafta boyunca haftada 5 gin egzersiz
tedavisine devam edildi. Hotpack uygulamasi
bireylere 20 dk boyunca uygulandi. Ardindan
lomber bolgede paravertebral kaslara ultrason
uygulamasi 10 dk siiresince 1,5 Watt/cm? giigle
uygulandi. Bireylere lumbar ekstansorlere,
hamstring kas grubuna, kalca fleksérlerine,
kalca  adduktorlerine, gastro-soleus kas
grubuna ve st ekstemite kaslarina yoénelik

germe egzersizleri; abdominaller, lumbar
ekstansorler, kalca ekstansorlerine
kuvvetlendirme egzersizleri, omurganin

stabilitesini saglayan egzersizler ve postir
egzersizlerinden olusan terapatik egzersizler
verildi. Egzersizler fizyoterapist gozetiminde
uygulanarak  egzersiz  g¢esitliligi  bireyin
ithtiyaglarina 6zel olarak ayarlandi.

Istatistiksel analiz

Istatistiksel analizler SPSS 18 yazilim
kullanilarak yapildi. Normallik varsayimi her
grup i¢in tedavi 6ncesi ve sonrasi skorlarin ve
gruplar arasi skorlar  karsilagtirilarak
incelendi. Degigkenler, hem histogramlarin
gorsel incelemesinde hem de analitik
incelemede (Shapiro-Wilk) normal dagilim
gosteriyordu. Grup i¢i degerlendirmelerde iki
es arasindaki farkin énemlilik testi ve gruplar
arast  degerlendirmelerde  iki  ortalama
arasindaki farkin oOnemlilik testi kullanildi
(parametrik  test  varsayimlar1  yerine
geldiginde). Tim sonuclarda p degeri <0,05
olarak secildi.
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BULGULAR

Tedaviden o6nce ve 4 hafta sonra
degerlendirmeler yapildi. Yoga grubundaki
bireylerin 13’i mekanik bel agrisi, 51 lumbar
disk hernisi, 2’si lumbar spondiloz, fizyoterapi
grubundaki bireylerin 12 tanesi mekanik bel
agrisi, 6’s1 lumbar disk hernisi, 2’si lumbar
spondiloz tanisi ile tedaviye alindi. Calismaya
dahil edilen bireylerin yaslar1 yoga grubunda
21-64 yi1l arasinda olup yas ortalamas:
40,15+13,79 yil; Fizyoterapi grubunda ise 23-57
yil arasinda olup yas ortalamasi1 41,20+9,18 yil
olarak degerlendirildi. Bireylerin demografik
ozellikleri Tablo 2'de gosterildi.

Agr degerleri acisindan gruplar
incelendiginde yoga ve fizyoterapi grubunda
tedavi oOncesi degerler ile tedavi sonrasi
degerler arasinda anlaml fark oldugu gézlendi.
Agr1 yoniinden gruplar arasi farkin istirahatta
agr1 oOlgumunde fizyoterapi grubu lehine
anlaml oldugu (p<0,05) goriildii (Tablo 3).

Tek ayak iistlinde durma testine gore, yoga
grubunda gézler acik sol ayak iistiinde durma
testinde fark bulunmazken (p>0,05), diger
degerlerde artis gériildii (p<0,05) (Tablo 3).
Fizyoterapi grubunda biitiin denge skorlarinda
ise fark bulundu (p<0,05). Denge skorlari
acisindan gruplar arasinda fark bulunmadi
(p>0,05). PUKI o&lcegine gére grup icinde ve

gruplar arasi karsilagtirmada fark
belirlenmedi (p>0,05).
Bireyler yasam kalitesine KF-36 ile

bakilmigtir. Tedavi Oncesi ve sonrasi yoga
programinda fiziksel fonksiyon, agri, sosyal
fonksiyon ve mental saglik skorlarinda anlaml
bir artis bulundu (p<0,05). Fizyoterapi
grubunda ise fiziksel fonksiyon (p<0,05),
fiziksel glg, agri, vitalite, sosyal fonksiyon ve
mental saghk skorlarinda anlamh artis
gorildii (p<0,05). Gruplar arasl
karsilagtirnldiginda KF-36 skorlari arasinda
vitalite skorunda fizyoterapi grubu lehine fark

Tablo 1. Uygulanan tedavi programlan.

bulunurken (p<0,05), diger skorlar arasinda
fark bulunmadi (p>0,05) (Tablo 3).

Bireylerin fonksiyonel yetersizlik skalasina
gore yoga grubunda degerler arasinda fark
bulunmazken (p>0,05), fizyoterapi grubunda
fonksiyonel yetersizlik skorlar1 arasinda fark
gorildi (p<0,05). Gruplar karsilastirildiginda
fonksiyonel yetersizlik  skalasinda  fark
bulunmadi (p>0,05) (Tablo 3).

TARTISMA

Gunumizde bel agrili bireye tedavi
yaklagiminda pasif tedavi yontemi yerine
bireyin aktif katiliminin saglandigi yogun
egzersiz programlarindan olusan
rehabilitasyon yontemi onerilmektedir.
Literatiirde yer alan ¢alismalar incelendiginde,
klinik ortama uygun kisa siireli ve fizyoterapi
programi gibi kullanilan yoga programina
rastlanmamistir. Caligmamizda tedavi siiresi
esitlenerek (haftada 5 giin/ 4 hafta) fizyoterapi
ve yoga gruplari karsilagtirilda.

Calismamiza katilanlarin ¢ogunun kadin
oldugu gorulmusgtur. Altinel vd.’nin
Afyonkarahisar’da yapilan calismaya gore
kadinlarda bel agris1 gorilme orani %63,2’dir.19
Gur vd. yaptiklar1 etyolojik ¢alismaya gore
kadinlarda KBA goriilme orani %63,8 olarak
bulunmustur.20 Bizim ¢alismamizda da bel
agrismnin  kadinlarda daha fazla oldugu
goriilmektedir. Kadin ve erkek arasindaki bu
farkliligin, kadinlarin hem is hayatinda aktif
rol almasindan, hem de ev iglerinde yogun bir
calisma temposu icerisinde bulunmalarindan
kaynaklandigi disinmekteyiz. Yapilan
caligsmalarda egzersiz agirlikli tedavilerin agri
kontrolinde o6nemli oldugu bildirilmistir.
Ozellikle spesifik egzersizlerin agri
kontroliinde daha bagarili oldugu gorilmistir.
Spesifik egzersizlerden biri de yogadir.21.22
Fizyoterapi programinda elektroterapi

Yoga temelli egzersiz programi

Fizyoterapi programi

Toplam uygulama siiresi
Tedavi 0-2. hafta
Tedavi 3.-4. hafta

4 hafta- haftada 5 giin

1 saat yoga temelli egzersiz uygulamasi
1 saat yoga temelli egzersiz uygulamasi

4 hafta- haftada 5 giin
Hotpack (20 dk), ultrason (10 dk) ve egzersiz (30 dk)
Egzersiz uygulamasi (1 saat)
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Tablo 2. Bireylerin demografik ozellikleri.

Yoga Grubu Fizyoterapi Grubu
X+SD X+SD p
Yas (yil) 40,15+13,79 41,20+9,18 0,78
Viicut kiitle indeksi (kg/m?) 24,71+2,62 25,45+2,29 0,35
Giinluk calisma siiresi (saat) 6,35+3,85 7,753,80 0,96
Bel agnsi siiresi(yil) 6,20+5,41 6,10+6,66 0,25
n (%) n (%)
Cinsiyet
Erkek 5(25) 7(35)
Kadin 15 (75) 13 (65)
Meslek
Ev hanimi 3 (15) 7(35)
Calisan 13 (65) 9 (45)
Emekli 2(10) 4(20)
Ogrenci 2(10) 0(0)
Egitim
ilkégretim 2(10) 10 (50)
Lise 4(20) 7(35)
Universite 14 (70) 3 (25)

Tablo 3. Yoga ve fizyoterapi grubu degerlendirme skorlarinin karsilastirimasi.

Yoga Grubu Fizyoterapi Grubu
Tedavi dncesi  Tedavi sonrasi Tedavi dncesi  Tedavi sonrasi
X+SD X+SD X+SD X+SD
Agn (Viziiel analog skala, cm)
istirahat 1,88+2,73 1,13+1,70 2,90+2,68 0,94+1,63 e
Hareket 4,69+2,79 1,99+1,92 5,39+2,66 2,15+1,59
Sabah 2,43+3,34 1,13+1,62 3,58+3,16 1,23+1,85
Denge
Gozler acik sag ayak 51,6+14,46 54,60+10,98 45.95+17,00 53,75+14,32
Gozler acik sol ayak 51,30£16.55 53,35+14,32 41,75+19,23 47,40+16,66
Gozler kapali sag ayak 17,65+10,50 21.95+9,8 9,75+7,43 15,00+7,17
Gozler kapali sol ayak 16,75+10,46 22,10+10,89 10,70+7,97 14,95+8,25
Pittsburg UK toplam puani 5,90+3,34 5,15+3,14 6,60+3,39 5,50+3,34
Yagam kalitesi Kisa Form 36
Fiziksel Fonksiyon 83,25+16,08 90,75+8,62 69,50+23,45 79,50+18,84
Fiziksel Giig 65,00+40,06 82,5+24,47 53,75+41,57 75,00+30,34
Agn 61,85+20,78 72,75+19,11 56,70+25,60 70,45+20,21
Genel saglik 68,25+15,46 74,15+16,98 56,00£20,92 63,45+18,47
Vitalite (enerji) 63,35+20,15 67,25+15,25 53,75+18,48 69,25+18.01 e
Sosyal fonksiyon 74.75+24.89 84.37+16.15 65.21+17.94 83.75+15.75
Emosyonel Saglik 71,66+34,66 75,00+35,66 61,83+37,92 78,35+32,92
Mental saglik 64,70+20,85 71,80+16,74 61,20+15,36 68,65+12,91
Oswestry FYS 6,30+5,41 4,25+3,58 9.25+6,31 5,30+4,83

* Grup ici tedavi 6ncesi-sonrasi, p<0,05. ** Gruplar arasi tedavi sonrasi, p<0,05. UKi: Uyku Kalitesi indeksi. FYS: Fonksiyonel Yetersizlik Skalasi.
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uygulamasinin kapi kontrol teorisine gore
agriyl1 azaltt181,232¢ yoga programinda ise
meditasyon ve nefes egzersizleriyle odak
noktasinin degismesi sayesinde agri hissinde
azalma sagladig1 bildirilmektedir.!0 Evans vd.,
yaptig1 calismaya goére fizyoterapi ve yoga
programlari bel agrili bireylerde agriy1 6nemli
Ol¢ctide azalttigini bulmuslardir.l! Tekur vd.,
yedi ginlik yogun yoga grubu ile fizyoterapi
egzersiz grubunu agri, anksiyete, depresyon ve
spinal mobilite yoniinden degerlendirmigtir.2>
Uygulanan yogun yoga programinin fizyoterapi
programina  gére  agri, anksiyete  ve
depresyonun azalmasinda ve spinal mobiliteyi
gelistirmede daha etkili bir yontem oldugu
gorilmugstir.

Calismamizda agr1 yonetiminde her iki
yontemin de basarili oldugu saptandi. Bu
yontiyle literatirle uyumlu bir ¢alisma oldugu
goriilmektedir. Fizyoterapi yontemi agri
kontroliinde gecerli bir yontemdir ama egzersiz
uygulamalar1 ile desteklenmedigi zaman agri
kontroliinde yetersiz kalmaktadir.10.11
Calismamizda yoga programinin tek bagina
agr1 kontrolinde ©nemli bir yeri oldugu
gorilmektedir. Gerekli oldugunda fizyoterapi
yontemlerinin uygulanmasini, gerektigi
durumda klasik egzersizden ¢ok 6zel egzersiz
programlarinin tedavi protokoliine eklenmesi
gerektigini diisinmekteyiz.

Calismamizda denge degerlendirmesinde
gruplar arasi bir fark olmadig1 ve her iki
programinda dengeyi gelistirdigi goriilmustiir.
Iki farkli fizyoterapi yontemini karsilagtiran
bir ¢alismada agr1 azalmasi ile dengenin de
arttigny gorilmistir.26 Ulger vd., kas-iskelet
sistemi  problemi olan kadinlara Yoga
yaptirmistir.2? Dengeyi stabilometre ile goézler
acik ve kapali olarak degerlendirmis ve tedavi
sonrasinda ilk 6l¢timlere gére dengede olumlu
diizelmeler oldugunu rapor etmistir. Sorosky
vd., yaptig1 arastirma makalesine gore 6 hafta
boyunca yoga yaptirilmigtir. Calisma sonunda
depresyonda azalma, esneklik ve dengede
artma oldugu gorilmustir. 28 Calismamiz
literatiirle paralel sonuglar gdstermektedir.
Calismamizda her iki tedavi protokolinde
denge parametrelerinde etkili oldugu
gorilmektedir. KEgzersiz agr1 kontroli ile
bireylerin rahat hareket etmesini saglamakta
bu durumda denge tizerine olumlu etkiler
ortaya ¢ikarmaktadir. Bireylerimizin
fonksiyonel yetersizlik degerlendirmelerine

gore 1ki grubun da yetersizlik skalasinda
azalmaya neden oldugu, ama fizyoterapi
grubunun daha etkili oldugu gériillmiistiir.

Kronik bel agrili bireylerde kisa siireli
yogun yoga programi uygulanarak, yoga ve
egzersiz programinin kargilastirildigi  bir
calismada, egzersiz grubunda fonksiyonel
yetersizlik yontinden anlamli bir azalmanin
goriilmedigi, Yoga grubunda ise anlamli bir
azalmanin oldugu a¢iklanmigtir.29

Bel agrili bireylerde farkli egzersizlerin
etkinligini karsilastiran bir ¢alismada tg farkl
egzersiz karsilagtirilmistir. Oswestry
yetersizlik o6lcegine calismanin basginda ve
c¢alismanin bitimi olan 8 hafta sonrasinda
bakilmigtir. Buna gore egzersizin fonksiyonel
yetersizlik {izerine etkisinin oldugu ve motor
kontrol egzersizlerinin bel agrili bireylerde
daha etkili bir egzersiz yontemi oldugu rapor
edilmigtir.30

Yoga ile ilgili ¢calismalarin ¢ogu kisa déonem
c¢aligmalardir. Tilbrook vd., yaptig1 calismada
12 seans, 3 ay boyunca 156 kisiye yoga

yaptirilmig ve klasik tedavi ile
karsilagtirilmistir.3l  Fonksiyonel yetersizlik
Ol¢gtimler1 sonuclarinda klasik tedavi

sonuglarina goére yoga programinin daha iyi
oldugu gorilmistir. Calismaya katilanlarin
fazla olmasina ragmen kontrol grubunun
iceriginin de tek bir tedaviden olugsmamasinin
¢alismanin dezavantaji oldugu acgiklanmistir.
Bu ylizden daha sonraki g¢alismalarda yoga
programinin sadece bir teknik ile
kargilagtirildign ~ ¢alismalarin  yapilmasina
ihtiya¢ duyuldugu belirtilmistir.

Calismamizda ise, 1iki yontemin de
fonksiyonel yetersizlik  agisindan  etkili
yontemler oldugu fakat fizyoterapi grubunun
daha etkili bir yontem oldugu goériilmektedir.
Bunun nedenin fizyoterapi programinin tedavi
ile birlikte uygulanmasindan ve iki grubun da
hafif fonksiyonel yetersizlik skoruna sahip
olmasina ragmen, yoga grubundaki bireylerin
yetersizlik  skalasi  skorunun fizyoterapi
programina goére daha az olmasindan
kaynaklandig: diisiintilmektedir.

Bireylerimizin yasam kalitesine KF-36 ile
bakilmistir. Tki programin da yasam kalitesini
olumlu  etkiledigi  goérdlmugtir. KBA'l
genglerde, KF-36 ve depresyon diizeylerini
saghkli kontrol grubuyla karsilagtiran bir
calismada, yasam kalitesi seviyelerinde kontrol
grubuna goére anlamli derecede disiik skorlar
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bulunmustur. Calismaya goére agri tedavisinin
yaninda depresyon tedavisinin hem agri hem
yasam kalitesini olumlu yonde etkileyecegi
vurgulanmigtir.32

Nambi vd. bel agrili bireylerde Iyenger
yoga ve egzersiz grubu olarak 30 Kkisilik 2
gruba ayirmiglardir.338 Yoga grubuna haftada
gbozetimli olmak lizere 5 giin egzersiz yapacak
sekilde 30 dk, 4 hafta boyunca yoga egzersiz
verilmigtir. Egzersiz grubuna haftada 3 giin 4
hafta  boyunca  kisiye  6zel  egzersiz
yaptirilmigtir. Iyengar yoganin, genel egzersize
gore nonspesifik kronik bel agrisinda agri
azalmas1 ve yasam kalitesini artirmada daha
iy1 bir iyilesme sagladigi belirtilmigtir.

KBA’da uzun dénem takip ile yapilan bir
calismada  yasam  kalitesi KF-12 ile
Olculmustur. Calismada yoga, klasik tedavi ile
karsilagtirilmisg, 3, 6 ve 12 ay sonunda 6l¢gtimler
tekrarlanmigtir. Caligmaya gore yoganin,
klasik tedaviye goére daha iyi sonug¢ verdigi
rapor edilmigtir.3l KBA’da kuguk bir grupta
yapilan pilot ¢aligmaya gore yoga ve klasik
tedavi sonrasinda KF-36 skorlar1 arasinda iki
grupta anlamh bir fark olmadig:
saptanmigtir.34

Calismamizda ise KBA'l bireylerde yagsam
kalitesinde her iki tedavi programda da benzer
iyilik hali goértilmiistlir. Her iki programin bel
agrili bireylerde agriy1 azaltmasi ve giinlik
yvasamlarina geri donmelerini kolaylastirmasi
acisindan yasam kalitelerinde artisa neden
oldugu gérilmustiir. Bu anlamda uzun takipli
caligmalarin yapilmasinin calismamiz
sonuclarini  daha anlamli hale getirecegi
diastnialmektedir.

Bireylerde uyku kalitesine PUKI Olcegi ile
bakilmigtir. PUKI puanmin 5'ten yukar: olmas:
zayif  uyku kalitesini gostermektedir.
Calismamizda PUKI puamnm 5'in biraz tstii
oldugu  belirlenmistir.  Gruplarda PUKI
skorunda azalma olmasina ragmen istatistiksel
bir iyilik hali olmadig1 belirlenmistir. On iki
hafta boyunca yoga yapilan bir programda
tedavi sonunda, yoganin bel agrisina etkileri
sorulmustur. Bireyler, yoganin agriy1 ve stresi
azalttigimi, farkindaligi artirdigini, postiri
diizelttigini, daha iyi bir uyku ve gevseme
sagladigin1  bildirmiglerdir.22  Yapilan bir
derleme makaleye gore en az 6 ay boyunca
yoga yaptirildiginda, yoganin depresyonu
azaltip uyku  probleminin diizelmesine
yardimci oldugu gorilmustir. Kronik

uykusuzlukta, hamile kadinlarda, yaghlarda ve
agr1 sendromlarinda uyku kalitesinde artis
oldugu gozlenmistir.l9 KBA’da uyku kalitesini
anlamak ic¢in yapilan c¢alismaya 101 KBA’1
birey, 97 saghkh birey alinmistir. Caligmada
uyku PUKI élgegi ile olglilmistiir. Saghkh
grubun PUKI puanmi 4,743,2 iken KBA1
bireylerde 10,9+7,9 olarak saptanmigtir.
Calismaya gore saghklh grupla KBA’l1 bireyler
karsilagtirildiginda anlamh degisiklikler
gorildigi rapor edilmistir.35

Literatiirde bel agrili bireylerde uyku
kalitesi tizerine yoganin etkili bir yontem
oldugu gorilmektedir. Fakat calismamizda
boyle bir sonu¢ c¢ikmamigtir. Caligmamiza
katilan bireylerm PUKI degerlerinin zayif
uyku dizeyinde (PUKI puani: 5-6) olmasi
sebebiyle KBA ile uyku diizeyi arasinda
istatistiksel iligkinin bulunmadig
distinilmiustir. Bireylerimizin uyku
problemlerinin kronik olmasi yaninda, disik
diizeyde gorulmesi ve calismanin 4 hafta
olmas1 nedeniyle bu sonucun ortaya c¢iktig1
belirlenmistir.

Literatiirde c¢alismamizdaki gibi klinik
ortama uygun kisa sureli ve fizyoterapi
programi  gibi  kullanmilan bir program
olusturulup karsilastirmaya rastlanmamistir.
Calismamizda tek bir prosedir uygulanmis,
siire esitlenerek karsilastirma yapilmigtir.
Sonugta her iki programda da benzer sonuclar
ortaya ¢ikmasina karsin, fizyoterapi
programinin agriy1l kontrol etmede, fonksiyonel
yetersizlik diizeyini diizeltmede yoga
programina gore daha etkili bir yéntem oldugu
bulunmustur. Ozellikle bu parametreler i¢in
oncelikle fizyoterapi yonteminin uygulanmasi
beraberinde ya da ayr1 olarak egzersiz
yogunluklu programlarin uygulanmasi
tedavinin daha etkili olmasini saglayacaktir.

Calismanin limitasyonlar:

Bu calismadaki limitasyonlarimizdan biri
c¢alismaya kontrol grubu bulunmamasidir.
Ayrica c¢alismada kisa donem etkinligine
bakilmigtir. Tedavinin etkinligi i¢in takip
yapilabilirdi. Tedavi gruplarindan yoga
grubuna elektrofiziksel ajanlar
uygulanmamigtir, sadece silire ve uygulama
seanslar1 acisindan  esitlenmistir. Ilerideki
calismalarda ayrica bir grup daha eklenerek
fizyoterapi uygulamasina ek olarak yoga
temelli egzersizler ile ¢alisma yapilabilir.
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Sonug

Sonug olarak, KBA'l1 bireylerde fizyoterapi
programi ve yoga programi sonrasinda
dengenin, fonksiyonel kapasitenin, yasam
kalitesinin  arttigi, agrmin, fonksiyonel
yetersizligin  azaldigi, uyku  kalitesinin
degismedigi gorulmustiir. KBA’lW bireylerin
tedavisinde her iki programinda

kullanilabilecegi ayrica yoga programlarinin
konu ile ilgili yapilacak c¢aligmalarda sadece
yoga programi olarak uygulanabilecegi gibi
fizyoterapi programlarini destekleyici yonde de
kullanilabilecegi sonucuna varilmigtir. Ayrica
fizyoterapi grubu maliyet acisindan grup
egzersizlerine gore daha pahali bir yontem
olmasi da yoga programinin avantajdir.
Calismamizin bu baglamda gelecek ¢calismalara
151k tutacagini diisiinmekteyiz.

Tesekkiir: Yok.
Cikar catigmasi: Yok.

Finans: Yok.
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Yasli bireylerde ayakkabi uygunlugunun

disme korkusuna olan etkisinin arastiriimasi
Tuba KAPLAN?, Kezban BAYRAMLAR!, Cagtay MADEN!, Giinseli USGU!, Yavuz YAKUT!

Amag: Bu calisma, yash bireylerde ayakkabi uygunlugunun diisme korkusuna olan etkisini aragtirmak amaciyla yapildi.
Yontem: Calismaya diisme oykiisii olan ve olmayan 66 birey (37 kadin, 29 erkek) katildi. Calismaya son bir yil iginde kas-
iskelet sisteminde yaralanmasi olmayan, ambulasyon igin yiirime yardimcisina ihtiyag duymayan, denge bozukluguna ve
diismeye neden olabilecek norolojik hastaligi olmayan, diyabetik ayagi olmayan bireyler dahil edildi. Yas ortalamasi 70,5+4.8
yil olan bireylerin ayakkabi uygunlugunu degerlendirmek icin saya ve taban malzemesi, topuk yiiksekligi, biikiilme noktasi,
ayakkabu stili gibi parametreler iceren Ayakkabi Degerlendirme Olgegi kullanildi. Tinetti diisme etkinligi 6lcegi ve Aktiviteye
Ozgii Giiven dlcegi kullanilarak diisme korkusu degerlendirilirken, denge icin Berg denge testi kullanildi. Diisme éykiisii olan
ve olmayan bireyler ayakkabi uygunlugu, diisme korkusu ve denge yoniinden karsilastinidi.

Bulgular. Ayakkabi uygunlugu ile diisme korkusu arasinda anlaml iligki olmadigi gézlendi (p>0,05). Diisme 6ykiisii olan
bireylerle, diisme 6ykiisii olmayan bireyler ayakkabi uygunlugu agisindan kiyaslandiginda fark bulunmazken (p>0,05), denge
acisindan farkin oldugu belirlendi (p<0,05).

Sonug: Calismaya alinan bireylerde ayakkabi uygunluk skorlarinin birbirine yakin olmasi nedeniyle, ayakkabi uygunlugunun
diisme korkusuna olan etkinin tespit edilemedigi diisiindildii.

Anahtar kelimeler: Yasl, Diisme korkusu, Ayakkabi uygunlugu, Ayakkabi.

Investigation of the effect of footwear suitability on fear of falling in elderly

Pumose: This study was designed to investigate the effects of foot wear suitability on fear of falling in elderly.

Methods: Total of 66 older people individuals (29 men and 37 women) with and without falling stories were included in the
study. Individuals without musculoskeletal injuries in the past year, walking aid for ambulation, neurological diseases which
caused balance disorders and falling, diabetic foot have been included in this study. Footwear Assessment Score which
includes vamp and sole material, heel height, shoe style, and sole flexion point were used to evaluate the shoe suitability of
individuals with mean aged 70.5+4.8 years. While the fear of falling was assessed using the Tinetti Falls Efficacy Scale and
Activities Specific Balance Confidence Scale, Berg balance test was used for balance. Individuals with and without falling
stories were compared for foot wear suitability, fear of falling and balance.

Results: There was no statistically significant relationship between foot wear suitability and fear of falling (p>0.05). There was
no statistically significant difference when individuals with falling stories compared with those without falling stories in terms
of foot wear suitability (p>0.05), there was a difference in terms of balance (p<0.05).

Conclusion: As the footwear suitability scores of the individuals are close to each other, we think that the effect of footwear
suitability on fear of falling cannot be determined.

Keywords: Elderly, Fear of falling, Footwear suitability, Footwear.
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yakkabinin gérevi ayagi dis etkenlerden
Akorumaktlr. Ayakkabi, medeniyetler

gelistikce ayagi koruma fonksiyonunun
yani sira modanin belirleyicisi bir tirtin haline
gelmigtir. Ancak ayakkabinin ayagi
destekleyen bilegenleri gelinen noktada, gogu
zaman moda ugruna go6z ardi edilmektedir.l.2
Ayakkabi ayaglr  korumali, stirtinmeyi
artirmali, ayagin stabilitesini artirmali, ok
absorbsiyonunu gergeklestirmeli ve ayak
deformitelerinin  ilerlemesini  engelleyecek
ozellikte olmalidir.?

Ayakkab1 tim yas gruplarinda oldugu gibi
yvagli  bireylerde de olduk¢a Onemlidir.
Yaslanma siirecinde duyusal geri bildirimlerin
(viziiel, somatosensoriyal, vestibiiler) ve motor
mekanizmalarin (kas giicli, esneklikte azalma)
bozulmasina bagh olarak denge bozukluklar
gorilir. Toplum i¢inde yasayan 65-69 yas
arasindaki bireylerin %13’iinde denge sorunu
gozlenirken, yagslanma ile birlikte bu sorunun
arttigtr ve 85 yag TUlzerindeki bireylerin
%46’sindan fazlasinda dengenin bozuldugu
rapor edilmigtir. Dengenin bozulmas1 yagh
bireylerde en sik goriilen semptom olan diigsme
ile sonuglanir.3 Yagam kalitesini, psikolojik ve
fiziksel saglhigr etkileyen dusmeler, o6nemli
oranda morbidite ve mortalite ile sonlanir.
Ozellikle yaglanma siirecinde denge bozuklugu
ve dismeler acisindan ayakkabi uygunlugu
6nemli bir faktér olup, yashh Dbireylerin
ayakkab1 aligkanligr 6nemlidir. Ayakkabinin
topuk yiksekligi, tabaninin kaymaya karsi
direnci ve fiksasyonu gibi 6zellikleri denge ve
disme tzerinde etkilidir.4

Literatir incelendiginde ayakkabinin
disme veya disme korkusu {zerine olan
etkisini arastiran c¢alismalarda, ayakkabi
degerlendirmeleri ayakkabinin tipine ve topuk
yiksekligine goére tek boyutlu yapilmigtir.5
Ayakkabiy1 tim yonleriyle ele alan ve ayakkabi
uygunlugunu ¢ok boyutlu degerlendiren bir
calismanin  literatiire katki  saglayacagi
digtiniildi. Bu nedenle planlanan ¢aligmanin
amaci, yasgh bireylerde ayakkabi uygunlugunun
disme  korkusu lizerine olan etkisini
arastirmakti.

YONTEM

Calismaya 65-86 yas arasi (70,5+4,8 yil)
diisme 6ykiisii olan ve olmayan toplam 66 (37

kadin, 29 erkek) birey katildi. Son bir yil icinde
kas-iskelet yaralanmasi olmayan, ambulasyon
igin ylriime yardimcisina ihtiya¢ duymayan
bireyler arastirmaya dahil edildi. Psikiyatrik,
norolojik  ve kognitif hastalignt  bulunan,
kooperasyonu iyi olmayan, gérme veya isitme
problemi olan, akut olarak gelismis hastaligi
olan, akut agrisi olan ve diyabetik ayagi olan
bireyler arastirmadan ¢ikarildi.

Bu calismaya katilan bireylere goniulla
onam formu imzalatildi. Calismanin
yapilabilmesi i¢in gerekli olan etik kurul izni,;
Hasan Kalyoncu Universitesi, Girisimsel
Olmayan Arastirmalar Etik Kurulu'ndan onay
alindi (Karar numarasi: 2016-06). Calisma,
Gaziantep Universitesi Sahinbey Egitim
Arastirma ve Uygulama Hastanesi, Geriatri
polikliniginde, Nisan 2016 ve Eylil 2016
tarihleri arasinda gerceklestirildi.

Bireylerin; yas, cinsiyet, boy ve viicut kiitle
indeksi gibi sosyo-demografik bilgileri, diisme
hikayesi (diisme yeri, diisme sirasinda yaptigi
eylem, diisme sayisi, diisme sekli) ve ayakkabi
kullanma  siliresi  sorgulandi.  Bireylerin
ayakkabi uygunlugunu degerlendirmek igin
Ayakkabi Degerlendirme Olgegi kullanildi.
Tinetti diisme etkinligi olgegi ve Aktiviteye
Ozgii Giiven 6lgegi kullanilarak diisme korkusu
degerlendirilirken, denge i¢in Berg Denge testi
uygulandi. Disme 0&ykisii olan ve olmayan
bireyler, ayakkabi uygunlugu ve diisme
korkusu yoniinden karsilagtirilda.

Ayakkab1 Degerlendirme Olgegi (ADO):

Ayakkabinin, saya ve taban malzemesi,
biukilme noktasi, genigligi, parmak kutusu
yiksekligi, yirirken ayaktan ¢ikma, topuk
yiksekligi, ayakkab1 stili, topukta asinma ve
en uzun parmak ile ayakkabi ucu arasindaki
mesafe parametreleri degerlendirilmektedir.
Sag ve sol ayakkabi i¢in ayr1 ayri
degerlendirmeler yapilarak olgekten en yiiksek
30 puan almir. Elde edilen skor arttik¢a
ayakkabinin uygunluk diizeyi artmaktadir.6

Tinetti Diisme Etkinligi Olgegi (TDEO):

Bireye banyo yaparken, bir rafa uzanirken,
yemek hazirlarken, evin etrafinda dolasirken,
yataga yatarken ve yataktan kalkarken, kapiya
veya telefona cevap verirken, sandalyeye
otururken veya sandalyeden kalkarken,
giyinirken veya soyunurken, hafif ev isleri
yaparken, basit bir aligveris yaparken kendini
ne kadar glivende hissettigi sorulur. Bireyden
1’den 10’a kadar (1 tamamen giivensiz, 10 son
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derece giivende) isaretlemesi istenir ve tiim
puanlar toplandiginda 0 (diismeyle iliskili
diisiik etkinlik) ile 100 (diismeyle ilgili yiiksek
etkinlik) arasimnda toplam bir skor elde
edilir."Tirkge gecerligi ve glvenirligi yapilmis
olan oOlgekte, alinan puan arttikca diigsme
korkusunun azalmasi beklenir.8

Aktiviteye Ozgii Giiven Olgegi (AOGO):

Bireylere ev i¢inde ve ev diginda giinlik
yasam aktivitelerini iceren 16 soru sorulur. Bu
aktiviteler; ev etrafinda dolagsma, merdiven
inip ¢ikma, araca inip binme, yokus c¢ikma,
kalabalikta ylriime, buzlu kaldirimda yiiriime,
ev icerisinde bag ve g6z hizasinda egyalara
uzanma gibi glnlik aktivitelerdir. Tirkge
gecgerlik ve gilivenirligi yapilmigtir. Her soru
i¢in bireylerin aktiviteye duyduklari givene %0
ve 100 arasinda deger vermesi istenir. Bu
degerler toplanip 16’ya boélinerek en yakin
ondalik deger oOlgegin degeri olarak kabul
edilmigtir. Alinan puan yukseldikg¢e bireylerin
denge giiveni artmaktadir.®

Berg Denge Olgegi (BERG):

Bu test, bireylerin fonksiyonel
aktivitelerini yaparken, dengelerini
stirdiirebilme yeteneklerini
degerlendirmektedir. Test destek zemini

azaltilarak zorlastirilmaktadir. 14 maddede
statik oturma ve ayakta dengeyle birlikte
transferleri, donmeyi, yerden objeyi almay1
iceren giinliik aktiviteleri degerlendirmektedir.
Puanlama 0-4 olarak verilir. Kiginin kendinden
istenileni giivenli ve bagimsiz yapabilmesine
gére 4 (normal performans) ten 0 (hareketi
yapamadi1)’a kadar puan alir. Toplam skor 56
puandir.100-20 yiksek risk, 21-40 orta risk ve
41-64 dusuk riski gostermektedir.

Istatistiksel analiz

Calismanin  giicii %80 (8=0.20), giiven
araligit %95 ve hata payr a=0.05 alinarak gii¢
analizi yapildi. Analiz sonucuna gére ¢alismaya
katilacak birey sayisi en az 34 (her grup icin en
az 17 birey) olarak belirlendi. Istatistiksel
analizler, Windows tabanli SPSS 22.0 istatistik
paket programi (Statistical Package for the
Social Sciences / IBM, SPSS Statistics for
Windows, V.22.0) kullamlarak gerceklestirildi.
Tim istatistiklerde anlamhlik degeri p<0,05
olarak alindi. Ayakkab1 uygunlugunun diisme
korkusuyla ve BERG ile iligkisi Spearman
korelasyon katsayis1 ile incelendi. Diigsme
Oyklisii olan ve olmayan bireylerde Mann
Whitney U testi ile ayakkabi uygunlugu,

disme  korkusu ve denge yoniinden
karsilagtirmalar yapildi. Buna bagli olarak
arastirmanin etki biyikligia 0,02 bulundu. Bu
etki biyiklugi, Cohen’in siniflandirilmasinda
diguk etki olarak adlandirilmaktadir.!!

BULGULAR

Calismaya alinan bireylerin yas, viicut
kiitle indeksi, ayakkabi kullanim siireleri Tablo
1’de verildi.

Bireylerin diisme 6ykiisiine ait diisme yeri,
diisme sirasinda yaptig1 eylem, diisme sayis1 ve
disme sekli verileri Tablo 2’de verildi. Diisme
Ooykiisi olan yaghh bireylerin degerlendirme
sonuglari incelendiginde diismelerin ev iginde
daha fazla oldugu ve dusmelerin en sik
yuriurken gergeklestigi saptanda.

Diisme oOykiisii olan ve olmayan bireyler
ADO agsmdan kargilastirildiginda, fark
olmadig1 gozlendi (p>0,05). Gruplar arasinda
TDEO, AOGO, BERG degerleri incelendiginde,
diisme oOykiisii olmayan bireyler lehine fark
oldugu belirlendi (Tablo 3).

Tim bireyler arasinda ADO ile TDEO,
AOGO ve BERG arasinda anlamh iligki
bulunmadig: gosterildi (Tablo 4).

TARTISMA

Yaghh bireylerde ayakkabi uygunlugunun
disme korkusuna olan etkisini arastirmak
amaciyla yapilan c¢alismamizda, ayakkabi
uygunlugunun  disme  korkusu {izerine
etkisinin olmadig1 ve digen bireylerin en fazla
ev iginde dustigi goraldi.

Ayakkabinin  uygunlugu i¢in  farkh
parametrelerin ayri ayri incelendigi ¢ok sayida
calisma vardir. Kanvas, sandalet, bagcikh
ayakkabilar gibi ayakkab:i tiplerinin diigsmeye
olan etkisinin aragtirildigi bir c¢alismada,
ayakkabi tipleri bes farkli grupta incelenmis ve
atletik ayakkabilarin diisme i¢in en az risk
olusturan ayakkabilar oldugu belirtilmigtir.12
Yumusak tabanhkl, sert tabanlhikl, yliksek
topuklu, yiuksek koncglu gibi 6zelliklere sahip
alti farklh ayakkabinin dengeye etkisini
arastiran bir ¢alismada ise topugu 4,5 cm.
tzerinde olan ayakkabilarin dengeyi olumsuz
etkiledigi gosterilmigtir.13 Literatiirde
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Tablo 1. Bireylerin yas, viicut kiitle indeksi ve ayakkabi
kullamim siireleri (N=66).

X+SD
Yas (yil) 70,5+4,8
Viicut kiitle indeksi (kg/m?) 27,0+4,4
Ayakkabi kullamim siiresi (ay) 13,419,0

Tablo 2. Diigme 6ykiisiine ait veri dagiimi (N=33).

n (%)

Diisme yeri

Evigci 16 (48,5)

Ev digi 10(30,3)

Evici + evdisi 7(21,2)
Diisme sirasinda yapilan eylem

Yiirime 24 (69,7)

Dénme 2(6,1)

Ayaga kalkma 3(9,1)

Diger 4(12,1)
Diisme sayisi

1 15 (45,4)

2 9(27,3)

3 ve lizeri 9(27,3)
Yaralanmanin varhig

Var 13(39,4)

Yok 20 (60,6)

yvagslanma silirecinde ayakta meydana gelen
deformitelere bagh olarak uygun ayakkabi
ozelligini uygun biyiiklik olarak inceleyen,
ayakkabi genigligini ve parmak uzunlugunu
degerlendiren calismalar da vardir.!4# Taban
malzemesi, dorsal fiksasyon ozelligi,
ayakkabinin ist malzemesi gibi birgok agidan
uygunlugu farkli sgekilde etkileyecek iki
ayakkabiy1 kiyaslayarak yapilan bir ¢alismada,
ayakkabilarin kullanimiyla yuriyus
parametrelerinin  degistigi  gosterilmistir.15
Ayrica iki farkli i¢ taban ozelligine sahip
ayakkabilarin ylriyiste kas aktivasyonunu
inceleyen bir ¢alismada, duyusal girdiler igeren
tabanlikta kaslarin aktivasyonu artmis ve
yurtiylisi  olumlu yonde etkiledigi de
gosterilmigtir.16

Calismamizda, literatiirde oldugu gibi
ayakkabinin o6zelliklerini ayr1 ayri1 ele almak

yerine, uygunlugu etkileyebilecek
parametreleri iceren bir Olgekle
degerlendirmeler yapildi. Parametrelerden

alinan distik ve yiiksek puanlar toplamda
ortalama bir deger vererek tek bagina diigmeyi
etkileyebilecek faktorlerin én plana ¢ikmasina
engel oldugu gorisindeyiz. Bu ylizden
calismaya alinan bireylerin ADO’den aldiklar:
puanlar benzer bulundu.

Ayakkabinin dig taban o6zellikleri zeminle
ayakkabi arasindaki slirtinmeyi degistirerek
denge ve diisme tizerinde etkilidir.!217 Ayrica
topuk yiksekliginin ve topuk kalinliginin
degiskenligine gore farkli zemin ve yiizeylerde
denge ve diisme korkusu da degismektedir.!2
ADO’de yer alan dis taban 6zelligi, asinma
miktar1 gibi diismeyi ve diisme korkusunu
etkiledigini dislindiigiimiiz parametrelerden
diisiik puan alinmasinin, ayakkabinin tipi gibi
maddelerden  alinan  yiksek  puanlarla
kompanse edilerek, verilerin  homojen
dagilimina neden oldugu distintildd.

Ayakkab1 uygunlugu ile denge arasinda
iligki olmadigini buldugumuz ¢ahismamizda,
kullanmis oldugumuz klinik testlerin, bu

ligkiyi incelemede yetersiz kaldigini
distinmekteyiz. Farkh ozellikteki
ayakkabilarla yapilan denge testleri
incelendiginde  genellikle  daha  hassas

Olcimlerin yapilmis oldugu gorilmektedir.
Ayakkab1 ile postiiral stabilite arasindaki
iligkinin incelendigi ¢alismalarda bireylere
yumusak veya sert tabanli ayakkabi, yuksek
kon¢lu ayakkabi, bagcikli ya da bagciksiz
ayakkabi tipleri ile testler yapilmis olup,121820
calismaya dahil edilen bireylerin dengeyi
etkileyen problemleri oldugu gézlemlenmigtir.!3
Calismamizda ayakkabi uygunlugunun etkisi
arastirlldigi  i¢in, dengeyi etkileyebilecek
durumu olan bireyler (nérolojik hastaligi
olanlar, ortopedik yaralanmasi olanlar vs.)
¢aligmaya dahil edilmedi.

Uygun olmayan ayakkabi kullanimina
baglhi olarak dengenin olumsuz ydnde
etkilenmesi diismeye ve diisme korkusuna
neden olmaktadir. Diisme riskinin ve
yonetiminin arastirildigi bir ¢alismada sosyo-
demografik bilgiler, mobilite, duyu, psikoloji,
medikal faktorler, ila¢ kullanimi, cevre
diizenlemeleri gibi bircok faktor
sorgulanmagtir.21.22 Dligsme korkusuna etki eden
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Tablo 3. Diismesi olan ve olmayan bireylerin Ayakkabi Degerlendirme Olgegi, Diisme Etkinligi Olcegi ve Aktiviteye Ozgii Giiven

Olcegi degerleri.

Diisme Oykiisii olmayan bireyler  Diisme oykiisii olan bireyler p
Ayakkabi Degerlendirme Olcegi 18,93+5,48 18,06+5,11 0,406
Tinetti Diisme Etkinligi Olcegi 93,03+17,28 74,45+23,25 0,002*
Aktiviteye Ozgii Giiven Olcegi 86,31+14,33 63,08+29,58 <0,001
Berg Denge Testi 53,18+2,80 44,78+10,15 <0,001
* p<0,05.

Tablo 4. Ayakkabi Degerlendirme Olgegi, Aktiviteye Ozgii Giiven Olcegi, Tinetti Diisme Etkinlik Olcegi ve Berg Denge Testi iligki

tablosu.
ADO A0GO TDEO BERG
r (p) r (p) r (p)
Ayakkabi Degerlendirme Olcegi (ADO) -
Aktiviteye Ozgii Giiven Olcegi (A0GO) 0,113 (0.422) -
Tinetti Diisme Etkinligi Olcegi (TDEO) 0,077(0,579) 0,753 (<0,001) - -
Berg Denge Testi (BERG) 0,120(0,337)  0,702(<0,001) 0,787 (<0,001) -

r: Spearman korelasyon katsayisi.

faktorlerin genis varyansindan s6z eden bir
calismada ayak ve ayakkabi problemleri de ele
alinmaktadir. Bu nedenle diisme korkusuna
etki eden bir ¢ok faktérden sadece ayakkabi
uygunlugunun ele alinmasi ¢alisgmamizin etki
buytkliginin kii¢ik olmasini agiklamaktadir.
Ayrica  disme  oykileri  degerlendirilen
yaglilarin  ylksek diisme riski iginde
bulunanlarin daha sik terlik kullandiklar
tespit edilmistir.28Ulkemizin sicak Akdeniz
ilkeleri arasinda yer almasindan dolay1 terlik
kullaniminin fazla tercih ediliyor olmasi
ozellikle ev igerisinde yasanan diigsmelerin de
daha fazla oldugunu dogrular niteliktedir. Ev
icerisinde c¢orapla, acgik terlikle ve kapali
terlikle yuriylsiin ve postiiral salinimlarin
degerlendirildigi bir ¢calismada yasli bireylerin
performansini en koti etkileyen acik terliktir.24
Terlik  kullaniminin  yani  sira  diisme
korkusuyla ligkili olarak ev i¢i
degerlendirmeler ve ev diizenlemeleri 6nem
kazanmaktadir.25 Ev iginde giyilen terlik, babet
ve ayakkabilarin ev igerisindeki
diizenlemelerin  yani1 sira diismeye yol
acabilecek bir faktor oldugu gérisiindeyiz.
Calismamizda yash bireylerin en fazla ev
icinde dustiikleri gozlendi. Bu nedenle yasglh

bireylerin ev iginde gergeklesen diigsmelerini
onlemek amaciyla gerekli ev diizenlemeleri
yapilarak, ev iginde giyilen terlik, babet ve

ayakkabilarin uygunlugunun da
degerlendirilmesi gerektigi goriisiindeyiz.
Limitasyonlar

Calismamiza alinan birey sayisinin az
olmasi, ayakkabi degerlendirme Glgeginden
elde edilen verilerin homojen dagilmamas: ve
diisme risklerinin belirlenmesine yonelik
olarak kullanilan testlerin daha hassas
olmamasi, Ol¢ekte kullanilan parametrelerin
toplam puan tlizerinden degerlendirilmesi gibi
durumlar ¢alismamizin eksik yénleridir.

Sonug

Calismamizda disgen bireylerin en fazla ev
icinde distigi ve ayakkabi uygunlugu ile
disme korkusu arasinda iligki olmadig
gozlendi. Bu yizden ileride yapilacak
calismalarda ev i¢ci dizenlemelerin mutlaka
incelenmesi ve ayakkabi uygunlugunun yani
sira stabilizasyonu artiracak sekilde ayakkabi
modifikasyonlar1 yapilarak uzun doénemde
disme korkusunun arastirilmasi1 gerektigi
goriisindeyiz.
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Zonguldak yer altt maden iscilerinde fiziksel uygunluk ile

bel agrisi 0zrii ve ayakta durma dengesi iligkisi
Kartal SELICIt, Ozlem CINAR OZDEMIR2, Zuhal KUNDURACILAR?, Ating KAYINOVAS3, Fiiriizan KOKTURK#

Amag: Calismanin amaci, Zonguldak'ta 6zel bir komiir madeni ocaginda farkh gorevierde calisan yer alti maden iscilerinin
fiziksel uygunluklannin karsilastirnimasi ve isgilerin bel agnsi 6zrii ve ayakta durma dengesi ile fiziksel uygunluklan arasindaki
iliskinin incelenmesidir.

Yontem: Calismaya, yer altinda ii¢c farkh gérevde (usta ve yedek kazmacilar, nakliyat iscileri) calisan 64 maden iscisi dahil
edildi. Fiziksel uygunluk degerlendirmesi igin; otur ve uzan testi, sirt kasima testi, Ito testi, sandalyeye otur kalk testi ve viicut
kiitle indeksi kullanildi. Bel agnsi zrii Oswestry Oziiliiliik indeksi, ayakta durma dengesi ise Biodex denge élciim cihazi ile
degerlendirildi.

Bulgular: Farkh gorevlerde calisan bireylerin fiziksel uygunluk degerleri benzerdi (p>0,05). Tiim bireylerde lumbar ekstansor
enduransi ile bel agnsi 6zrii arasinda negatif yonlii istatistiksel iliski bulundu (p<0,05, r=-0,334). Dinamik ayakta durma
dengesi puanlari ile viicut kiiitle indeksi arasinda pozitif yonlii (p<0,05 r=0,279), sag ve sol sirt kagima testi degerleriyle ise
negatif yonlii anlamh iligki tespit edildi (p<0,05, r=-0,248; p<0,05, r=-0,292). Statik denge puanlan ile fiziksel uygunluk
degerleri arasinda istatistiksel bir iligki yoktu (p>0,05).

Sonug: Fiziksel uygunluk degiskenleriyle bel agnisi 6zrii ve ayakta durma dengesi arasinda iliski bulunmus olmasi, maden
iscilerinin is saghigi ve giivenligi acisindan fiziksel uygunluklanni artirmalan gerektigi sonucunu ¢ikarmaktadir. Bunun igin
maden iscilerinde egzersiz ve fizyoterapinin etkin bir sekilde kullammi hedeflenmelidir. Boylece maden isgilerin sagligi daha
iyi korunabilir, iiretim verimliligi artinlabilir ve is maliyetleri azaltilabilir.

Anahtar kelimeler: Kémiir madenciligi, Fiziksel uygunluk, Bel agnsi, Postiiral denge, Egzersiz.

Relationship between physical fitness, low back pain disability and standing balance in

Zonguldak underground coal miners

Pumose: The aim of this study was to compare the physical fitness of underground miners who work in different duties
underground in a private coal mine, Zonguldak and to investigate the relationship between physical fitness parameters, low
back pain and standing balance in coal miners.

Methods: Sixty-four coal miners who work in different duties (master and reserve diggers, transport workers) underground
participated in the study. Sit and reach test, back scratch test, Ito test, chair stand test and body mass index were used for
physical fitness assessment. Low back pain disability was evaluated with Oswestry Disability Index and standing balance was
evaluated with Biodex balance assessment device.

Results: Physical fitness values of individuals who work in different duties were similar (p>0.05). A negative statistical
correlation was found between lumbar extensor endurance and low back pain disability in all subjects (p<0.05, r=-0.334).
Dynamic standing balance scores correlated positively with the body mass index (p<0.05, r=0.279) and correlated negatively
with right and left back scratch test values (p<0.05, r=-0.248; p<0.05, r=-0.292). There was no statistical correlation
between static balance scores and physical fitness values (p>0.05).

Conclusion: In conclusion, because of presenting the relationship between physical fitness parameters, low back pain
disability and standing balance, miners need to improve their physical fitness in terms of occupational health and safety.
Therefore, effective use of exercise and physiotherapy among mine workers should be aimed. Thus, miner's health could be
protected better, production efficiency could be increased and work costs could be decreased.

Keywords: Coal mining, Physical fitness, Low back pain, Postural balance, Exercise.
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6nemli bir kismi Zonguldak’ta

yapilmaktadir. Ancak olusum o6zellikleri
ve cografi nedenlerden dolay1 Zonguldak
madenlerinde c¢alismak oldukca tehlikeli ve
zordur.!

Fiziksel uygunluk, mesleki, rekreasyonel
ve glnlik aktivitelerin yorgunluk olugsmadan
diizglin ve basgarili bir sekilde yapilmasi olarak
tanimlanmaktadir.23 Fiziksel uygunluk, hiz,

Tﬁrkiye’de tag komurt madenciliginin ¢ok

ceviklik, reaksiyon zamani, denge,
koordinasyon ve glc parametrelerini
bulunduran performansla iligkili fiziksel
uygunluk ve viicut kompozisyonu,

kardiyorespiratuar uygunluk, kassal uygunluk,
esneklik parametrelerini bulunduran saglikla
iligkili fiziksel uygunluk olmak tizere iki alt
bashk halinde incelenmektedir.2 Genetik
faktorler, yasam stili, yapilan fiziksel aktivite
miktar145 ve psikolojik faktérlert? fiziksel
uygunlugu etkilemektedir. Maden iscilerinde
fiziksel uygunlugun azalmasi ile bel agris1 gibi
kas iskelet sistemi sikayetleri artmaktadir.s®
Kas iskelet sisteminden kaynaklanan sorunlar
da cesithh 1s kazalarina neden olmakta ve
fiziksel uygunlugun azalmasina yol
acmaktadir.10

Maden isgileri, tavani algak ve egimlerin
bulundugu, yetersiz aydinlatmanin oldugu,
degisik zemin tiirlerinin bulundugu Gslak,
camurlu vs.) bir bélgede hareket etmekte ve
zorlu igler yapmaktadirlar. Is esnasinda
omurganin surekli fleksiyon pozisyonunda
olmasi lumbar bodlgeye yik bindirmekte ve
yaralanma ihtimalini artirmaktadir. Beg yil
boyunca madende caligmis olanlarda,
calismayanlara goére bel agris1 bulgular
gorilme olasiligr daha fazladir.11.12 Bel agrisi,
calisganin saghgini etkilemesinin yani sira
dogrudan ve dolaylh maliyetlere yol acarak
tilkemizin ekonomik kayba ugramasina neden
olmaktadir.13

Maden ocagindaki cevresel faktorler ve
karanlik ortamlar, maden is¢isinin is yerinde
disme olasiligin1 yiikseltmektedir.l4 Maden
is¢ilerinin uzun siire yaptiklar: zorlu fiziksel
aktiviteler dikkat durumlarinda bozulmalara
yol acar.’> Bu durum da gevresel tehlikelerin
fark edilmesini olumsuz yoénde etkileyerek
viicut dengesinde kayiplara neden
olmaktadir.16

Zonguldak madenleri, damar yapilar:
nedeniyle olduk¢a zorlu c¢alisma sartlar:

gerektirmektedir. Bundan dolay1 Zonguldak
maden ocaklarinda ¢aligan yer alt1 ig¢gileri ¢ok
fazla fiziksel risk altindadir. Mevcut fiziksel
yiklenmeler ise is¢inin madende c¢alistigi
pozisyona gore farklilik gosterebilir.
Inceledigimiz maden isgileri, yer altinda {i¢ ana
gorevde (kazmaci ustalar, kazmaci yedekleri ve
nakliyat iscileri) calismaktaydi. Dolayisiyla,
arastirmamizdaki igcileri yaptiklar: bu goérevler
dahilinde incelemeyi uygun gordiik.
Calismamizin amaci, bahsedilen farkh
gorevlerde c¢alisan yer alti maden iscilerinin
fiziksel uygunluklar: arasinda bir farklilik olup
olmadigini tespit etmek ve maden isgilerinin
fiziksel uygunluklariyla bel agrisi ve ayakta
durma dengesi arasindaki iligkiyi incelemektir.

YONTEM

Calisma, Zonguldak Kilimli'de faaliyet
gosteren 6zel bir maden ocaginda, yer altinda
ii¢c farklh gorevde (kazmaci ustalar, kazmaci
yedekleri ve nakliyat iscileri) calisan 64 maden
iscisiyle gerceklestirildi. Kazmaci ustalar (grup
1, n=15) maden galerisindeki 6n hatlarda
bulunan ve kémiiriin gesitli aletler yardimiyla
kazilmasinda goérev almaktaydi. Kazmaci
yedekleri (grup 2, n=24) ise kazmaci ustalarin
arkasinda bulunarak c¢ikarilan koémirin
kirekler ile tasima aletlerine yliklemekteydi.
Nakliyat iscileri (grup 3, n=25) ise yiiklenen
komirin maden igerisinden yer istiine kadar
iletilmesinde gérev almaktaydi.

Arastirma kapsaminda degerlendirilecek
bireyler, is yeri hekiminin ydnlendirmesi ile
belirlendi. Calismaya dahil edilen bireyler,
¢alismanin amaci ve kullanilacak
degerlendirme yéntemleri hakkinda yazili ve
sozlu olarak bilgilendirildi ve onamlar1 alind.
Calisma ic¢in Abant Izzet Baysal Universitesi
Sosyal Bilimlerde Insan Arastirmalari Etik
Kurulu'ndan gerekli izin alindi (Protokol No:
2015/110).

Calismaya 18-55 yaslar1 arasinda olan ve
en az iki senedir komiir madeninde yer altinda
calisan maden iscileri dahil edildi. Calismaya
dahil edilmeme kriterleri, kooperasyonu
etkileyici herhangi bir mental etkilenimi
olmak, bilinen herhangi bir vestibular-visual ve
somatosensoryal rahatsizligi olmak, herhangi
bir néromuskuler hastalifin (serebrovaskiiler
olay sekeli, polinéropati, multiple skleroz,
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myastenia gravis, myopati vs) olmasi,
kardiyovaskiiler disfonksiyonun bulunmasi,
herhangi bir metabolik veya genetik hastalik
hikayesinin bulunmasi olarak belirlendi.

Bireylerin degerlendirmesi Bilent Ecevit
Universitesi Zonguldak Saghk
Yiksekokulu'nda yapildi. Yorgunluk etkisinin
azaltilmas1 i¢in  degerlendirmeler, sabah
saatlerinde bireyler ise gitmeden 6nce yapildi.

Oncelikle c¢aligmaya katilan bireylerin
kigisel ve demografik bilgileri sorgulandai.
Sonrasinda ise asagida belirtilen
degerlendirmeler yapildi.

Degerlendirmeler

Govde esnekliginin  (lumbar ekstansor,
hamstring ve gastro-soleus kas gruplarmim)
degerlendirilmesi icin otur ve uzan testi (OUT)
kullanildi.17.18 Testin uygulanmasinda Baseline
marka otur ve uzan sehpasi (Model No: 12-
1085) kullamildi. Bireyler, ayaklarmi test
sehpasina temas ettirerek ayak bilegi nétral
pozisyonda ve dizleri ekstansiyonda olacak
sekilde uzun oturma pozisyonunda oturdular.
Bu pozisyonda bireylerden bir elini diger elinin
uzerine koyarak one dogru uzanmasi ve kutu
tzerindeki hareketli parcay: ileri dogru itmesi
istendi. Test esnasinda dizlerin bikiilmemesi
gerektigi aciklandi ve dizler stabilize edildi.
Test li¢ kez tekrarlanarak en iyl o6lgim
santimetre olarak kaydedildi.18

Omuz bolgesi esnekligi sirt kasima testi
(SKT) ile degerlendirildi. Testte birey ayakta
durma pozisyonundayken bir kolunu dis
rotasyona getirerek elinin palmar ylizeyini
sirta yerlestirdi, diger kolunu da internal
rotasyona getirerek elin dorsal ylizeyini sirta
yerlestirdi ve her iki elin parmaklarina
ekstansiyon yaptirdi. Bu pozisyonda iki elin
orta  parmaklarini  birlestirmesi istendi,
degerlendirme ellerin birbirine yaklagsma
mesafesine gore yapildi. Sag omzun eksternal
rotasyon yaptig1 test sag sirt kagima testi (SKT
Sag), sol omzun eksternal rotasyon yaptig: test
ise sol sirt kasima testi (SKT Sol) olarak
isimlendirildi. Orta parmaklarin birbirine
degmesi 0 kabul edildi, parmaklar birbirine
degmiyorsa aradaki mesafe — (eksi), parmaklar
birbirini geciyorsa gecme mesafesi + (art1)
santimetre olarak kaydedildi.18

Bireylerin lumbar ekstansorlerinin
enduransi Ito testi ile degerlendirildi. Test i¢in
bireyler yuzlsti pozisyonda yatirilip
karinlarinin altina kii¢iik bir yastik koyuldu ve

kollar viicut yaninda pozisyonladi. Bireylerden
bel ve kalga kaslarini iyice kasarak omuzlarini
yataktan uzaklastirmalar1 ve bu sirada
¢enelerini goguslerine yaklagtirarak servikal
fleksiyon yapmalar1 istendi. Bireylerden
yorgunluk veya agr1i olusana kadar bu
pozisyonu koruyabildikleri kadar korumalari
istendi. Saglikli erkekler i¢in bu pozisyonu
koruma stresi ortalama 208.2 saniyedir. Agri
veya yorgunluk olusup sternumu yataktan
yukarida tutamadiklarinda veya bu pozisyonu
bes dakika koruduklarinda test sonlandirild,
gegen slire saniye olarak kaydedildi.1®

Alt ekstremite kas kuvvetlerinin ve
enduranslarinin degerlendirilmesi i¢in
sandalyeye otur kalk testi kullanildi. Test i¢in
bireyler, yiiksekligi 43,18 cm olan Dbir
sandalyenin orta kismina sirtlar1 dik ve diiz,
kollar1 omuzlarinda caprazlanmis (sag kol sol
omuzda, sol kol sag omuzda) ve ayaklar
zemine tam basar sekilde oturdu. Bireylerden
tam bir sekilde ayaga kalkarak oturmalari ve
bunu mimkin oldugunca hizli yapmalar
istendi. 30 saniye siire tutularak bireylerin kag
kez tam bir sekilde kalktiklar1 sayildi ve
kaydedildi.20

Viicut kompozisyonunun belirlenmesi igin
vicut kitle indeksi (VKD kullamldi. VKI,
obezite degerlendirilmesinde siklikla
kullanilmaktadir.2 VKI, viicut agirhig (kg)/ boy
uzunlugunun karesi (m)? formiilii kullanilarak
hesaplandi.

Bireylerin statik ve dinamik ayakta durma
denge parametrelerinin 6l¢giilmesinde Biodex®
marka denge Glgim cihazi  kullanildi.
Bireylerin ¢ift ayak statik denge, c¢ift ayak
dinamik denge (CADD), sag ayak statik ve sol
ayak statik denge degerlendirmeleri yapildi.
Bireylerden c¢iplak ayakla denge cihazinin
platformuna ¢ikmalar: ve kargilarinda bulunan
ekrana bakarak dengelerini korumalar:
istendi. Her bir degerlendirme 20 saniyelik g
tekrar seklinde yapildi, tekrarlar arasinda 10
saniye dinlenmek i¢in ara verildi.
Degerlendirmeler arasinda ise, bir dakikalik
dinlenme arasi verildi. Tekrarlarda elde edilen
puanlarin ortalamalari, degerlendirme sonucu
olarak kaydedildi. Bu testte bireylerin aldigi
puanlarin yiiksek olmasi daha koti ayakta
durma dengesini géstermektedir.2!

Calismaya dahil edilen bireylerin giinliik
yasam  aktivitelerindeki bel agrilarinin
degerlendirilmesi icin Oswestry Ozirliiliik
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Indeksinin Tirkce versiyonu kullanildi.22
Oswestry Oziirlilik Indeksi, bel agrisinin yol
actigr ozriin degerlendirilmesinde en sik
kullanilan yontemlerden biridir. Anket, giinluk
yasam aktivitelerini farklh acilardan
sorgulayan 10 sorudan olusmaktadir. Bunlar;
agr1 giddeti, kisisel bakim, agir kaldirma,
yuriime, oturma, ayakta durma, uyuma, cinsel
yasam, sosyal yasam ve gezidir. Her fonksiyona
verilebilecek 6 cevap  bulunmakta ve
bireylerden kendilerine en uygun olam
isaretlemeleri istenmektedir. Her soru 0-5
arasinda puanlanmakta, yiiksek puanlar
yiksek ozurlalik derecesini isaret
etmektedir.23

Istatistiksel analiz

Istatistiksel degerlendirme SPSS 19.0
(SPSS Inc., Chicago, IL, USA) programi
kullanilarak yapildi. Sayisal degiskenlerin
normal dagilima uygunluklar1 Shapiro-Wilk
testi ile incelendi. Sayisal degiskenler igin
tanimlayici istatistikler aritmetik
ortalamatstandart sapma, kategorik yapidaki
veriler i¢in say1 ve yuzde olarak ifade edildi.
Kategorik yapidaki degiskenler bakimindan
gruplar arasindaki farkhiliklar Ki-kare testi ile
incelendi. Sayisal degiskenler bakimindan fig
grubun karsilagtirilmasinda parametrik test
varsayimlar1 saglaniyor ise tek yonli varyans
analizi, saglanmiyor ise Kruskal-Wallis
varyans analizi kullanildi. Tki sayisal degisken
arasindaki iligki parametrik test varsayimlari
saglandiginda Pearson korelasyon analizi ile,
saglanmadiginda ise Spearman korelasyon
analizi ile incelendi ve p<0.05 degeri anlamh
kabul edildi.

BULGULAR

Calismaya dahil olan bireylerin fiziksel
ozellikleri Tablo 1’de verildi. Gruplar arasinda
yag, boy ve vicut agirhg bakimindan
istatistiksel bir farklilk bulunmadi (p>0,05)
(Tablo 1).

Bireylerin tanimlayici 6zellikleri agisindan
gruplar arasinda istatistiksel bir farklihk
gozlenmedi (p>0,05) (Tablo 2).

Gruplarin fiziksel uygunluk test sonuglari
benzerdi (p>0,05) (Tablo 3).

VKI ile SKT Sag-Sol degerleri arasinda
negatif yonlu istatistiksel anlamh iligki tespit
edildi (p<0,05 r=-0,259, p<0,05 r=-0,395). OUT

degerleri ile Ito (p<0,05 r=0,314) ve SKT Sag-
Sol (p<0,05 r=0,402, p<0,05 r=0,292) degerleri
arasinda anlamli pozitif istatistiksel iligki
bulundu. Bununla beraber SKT Sag ve SKT Sol
sonuclar1 arasinda kuvvetli pozitif istatistiksel
iliski saptandi (p<0,05 r=0,766). Bunlarin
haricindeki  fiziksel  uygunluk iligkileri
istatistiksel olarak anlaml degildi (p>0,05).

Bel agrisi 6zrii ile lumbar ekstansor
endurans1 arasinda negatif yonlu istatistiksel
iligki gozlendi (p<0,05, r=-0,334). Diger fiziksel
uygunluk parametreleri ile bel agrisi o6zri
arasinda istatistiksel bir iligki tespit edilmedi
(p>0,05).

Bireylerin VKI'leri ile CADD puanlar
pozitif yonli istatistiksel iligkiye sahipti
(p<0,05 r=0,279). SKT Sag ve Sol degerleri ile
CADD puanlar1 arasinda ise negatif yonli
istatistiksel iliski bulundu (p<0,05 r=-0,248,
p<0,05 r=-0,292). VKI ve SKT disindaki fiziksel
uygunluk degiskenleri ile dinamik denge
puanlar1 arasinda anlaml iligki gé6zlenmedi
(p>0,05). Statik denge puanlariyla fiziksel
uygunluk degerleri arasinda istatistiksel
anlaml iligki yoktu (p>0,05).

TARTISMA

Bu ¢alismada, yer altinda farkli gérevlerde
calisan maden iggilerinin fiziksel uygunluklar:
arasinda fark bulunmamigtir. Farkli yer alt1
igslerinde c¢alisan maden iscileri birlikte
incelendiginde ise baz1 fiziksel uygunluk
degiskenlerinin bel agris1 6zrii ve dinamik
ayakta durma dengesiyle iligkisi oldugu
gorulmustiir. Ayn1 zamanda bel agris1 6zri ve
dismelerin, maden isgilerinde en ¢ok
maruziyet yaratan sorunlardan oldugu goz
oninde bulunduruldugunda, maden isgilerinin
fiziksel uygunluk durumlarinin bu maruziyet
miktarini etkileyebilecegi diigliniilebilir.

Yapilan baz1 ¢alismalar, maden isgilerinin
lumbar ekstansoér enduranslarinin azalmasiyla
bel agrilarimin arttigini ortaya koymaktadir.
Bu calismalarda lumbar ekstansor
enduransinin o6lgimi  i¢in  Biering-Sorensen
testi kullanilmistir. Agirlik kaldirma, uzanma,
uzun sure ayakta durma ve olugsan mikro
travmalarin  lumbar ekstansér kaslarda
olusturdugu zayifligin enduransi azaltabilecegi
O6ne sturulmustir.s9

Calismamiza katilan maden isgilerinin
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Grup 1 (N=15)

Grup 2 (N=24)

Grup 3 (N=25)

X+SD X+SD X+SD p
Yas (yil) 33,93+3,11 30,38+5,35 31,52+5,63 0,108
Boy uzunlugu (m) 1,73+0,7 1,71+0,05 1,72+,0,05 0,435¢
Viicut agirhg (kg) 74,93+9,19 73,79+9,05 72,60+9,36 0,735%
¢: Tek yonlii varyans analizi.
Tablo 2. Bireylerin tamimlayici 6zellikleri.
Grup 1 (N=15) Grup 2 (N=24) Grup 3 (N=25)
n (%) n (%) n (%) p
Egitim durumu
ilkokul 7(46,7) 6 (25,0) 11 (44,0)
Ortaokul 4(26,7) 9(37,5) 9 (36,0) 0,520t
Lise 4(26,7) 9(37,5) 5(20,0)
ise bagli yaralanma hikayesi
Var 10 (66,7) 8(33,3) 13 (52,0) 0.116t
Yok 5(33,3) 16 (66,7) 12 (48,0)
Kronik kastalik
Var 1(6,7) 1(4,2) 4(16,0) 0,425t
Yok 14 (93,3) 23(95,8) 21 (84,0)
ilag kullanimi
Var 0(0,0) 1(4,2) 3(12,0) 0,438t
Yok 15(100,0) 23 (95,8) 22 (88,0)
Bel Agnisi Ozrii
Var 11(73,3) 11 (45,8) 20 (80,0) 0,068t
Yok 4(26,7) 13 (54,2) 5(20,0)
: Ki-kare testi.
Tablo 3. Gruplar arasi fiziksel uygunluk dl¢ciimlerinin karsilastinimasi.
Grup 1 (N=15) Grup 2 (N=24) Grup 3 (N=25)
X+SD X+SD X+SD p
Viicut kiitle indeksi (kg/m?2) 25,01+3,66 25,01+2,56 24,63+2,92 0,053t
Otur ve uzan testi (cm) 29,53+5,37 32,06£6,58 26,42+8,65 0,155¢
Ito testi (sn) 196,80+£91,26 150,67+£91,30 139,77+82,03 0,757¢
Otur ve kalk testi 17,13%3,20 16,83%4,10 16,68%4,29 0,608t
Sag sirt kagima testi (cm) -0,10+£10,34 -0,58+£12,88 -2,82+11,86 0,815¢
Sol sirt kagima testi (cm) -3,41+£11,34 -3,62+£10,90 -5,48+£12,98 0,053t

1: Kruskal Wallis varyans analizi. ¢: Tek yonlii varyans analizi.
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lumbar ekstansér enduranslarinin azalmasiyla
bel agrisi 6zirlerinin artmasi, gecmiste yapilan
calisma sonuclarmi®® destekler niteliktedir.
Ayni zamanda c¢alismamiza katilan maden
ig¢ilerinin ortalama Ito test degerleri Ito vd.19
tarafindan saglikli erkekler ic¢in belirttikleri
ortalama degerin altindaydi. Bununla birlikte
govde esnekliginin azalmasi1 1ile lumbar
ekstansor enduransmin birlikte azaldigi
goriilmektedir. Ito testinin uygulanmasinda
Biering-Sorensen testinde oldugu gibi yataga
sabitleyici kemer kullaniminin gerekmemesi ve
uygulanmasinin daha pratik olmasi
¢alismamizda bu testi tercih etmemize neden
oldu. Cikan sonucglara bakildiginda maden
ig¢ilerinin lumbar ekstansér enduranslari ve
bel agris1 6zri arasindaki iligkiyl gostermesi
acisindan Ito testinin Biering-Sorensen test
sonuglariyla ayni1 dogrultudadir.

Calismamizda maden iscilerini lumbar
ekstansér enduranslar1 agisindan yer ustiinde
ve vyer altinda calisanlar seklinde degil
literatiire yenilik katacak sekilde yer altinda
yaptiklar: farkli gérevlere gore degerlendirdik.
Degerlendirdigimiz maden iscgisi gruplari
arasinda  lumbar  ekstansér  enduransi
yoninden anlamli bir farklihik olmamasina
ragmen nakliyat iscilerinin lumbar ekstansor
enduransi, goévde esnekligi ve omuz esnekligi
degerlerinin diger gruplardaki iscilere gore
daha dustk oldugu gozlemlendi. Ayrica omuz
esnekligi ile govde esnekliginin beraber
azaldig1 tespit edildi. Nakliyat iscilerinin
¢alisma postirleri ve daha fazla yiik tasimalar:
bu sonuca yol a¢gmis olabilir. Hangi postiirlerin
ve agirllk miktarlarinin maden isgilerinin
lumbar ekstansér enduransini, gévde ve omuz
esnekliklerini azaltabilecegini soyleyebilmek
i¢inse calisma analizlerinin yapilmasi
gerekmektedir.

Vicut agirhigr fazla bireylerin  disme
riskinin daha yiiksek oldugu belirtilmektedir.24-
29 Bireyin viicut agirliginin artmasiyla viicut
kiitle merkezinin yerinin degiserek ayak
bilegindeki tork degerlerini degistirmesinin28
veya bozulmus plantar hassasiyetin2® denge
mekanizmalarinda bozulmaya neden
olabilecegi ileri surulmustir. Calismamizda,
maden iscilerinin VKI degerlerinin artmasiyla
CADD degerlerinin olumsuz yonde etkilemesi,
diger c¢alisgmalarin?42®  bulgulariyla ayni
dogrultudadir. Buna karsibk VKI ile statik
denge arasinda herhangi bir iligskinin

cikmamas, bireylerin VKI degerlerinin normal
sinirlara yakin olmasiyla ilgili olabilir. Ancak
maden ig¢ileri yer altinda calisirken statikten
¢ok dinamik ayakta durma dengesinin iyi
olmasina ihtiya¢ duymaktadir. Bundan dolay1
madenlerdeki diigmeler incelenirken VKI ve
dinamik ayakta durma dengesinin birbiriyle
iligkisinin de g6z o6nilinde bulundurulmasinin
onemli oldugu diisiincesindeyiz.

Ust ekstremite hareketlerinin etkin bir
sekilde kullanilmasa, dengenin tekrar
saglanma sliresini kisaltir ve denge sisteminin
bagarisini artirir.3031 Yapilan bir ¢alismada golf
oyuncularmin st ekstremite esnekliginin
geligtirilmesinin tek ayak tzerindeki
dengelerini olumlu etkiledigi bildirilmistir.32
Bu calismada ise maden is¢ilerinin SKT'de
daha koti puanlar aldiklarinda dinamik denge
puanlarmin olumsuz etkilendigini gézlemlendi.
Bu sonuca, azalmig list ekstremite esnekligi
sonucunda dengeyi saglayici kol hareketlerinin
yeterince etkin bir sekilde kullanilamamasi
neden olmus olabilir.

Limitasyonlar

Maden iscilerinin  yer alti ¢alisma
analizlerinin yapilamamasi, sadece bir maden
ocaginin c¢alismaya dahil edilebilmesi ve
stirekli sabah vardiyasinda calisan iscilerin

calismaya dahil edilememesi ¢aligmanin
kisithliklaridir.

Sonug

Isgilerin  kassal enduranslarinin ve

esnekliklerinin bel agris1 6zrii lizerindeki
etkisi, c¢alisma saghgl ve verimi acisindan
egzersiz ve fizyoterapinin onemini ortaya
koymaktadir. Iscilerin viicut agirhigi
kontroliine dikkat etmeleri ve omuz esnekligini
artiracak egzersizleri yapmalar1 madendeki
kigisel kaynakli diisme risklerini azaltabilir.
Maden ocaklarinda fizyoterapistler istihdam
edilerek iggilerin fiziksel uygunluklari rutin bir
sekilde takip edilebilir ve mevcut sorunlar is
yaralanmalarina sebep olmadan ¢6ziilebilir.
Boylece iscilerin saghigi daha iyi korunurken
ayni zamanda Uretim verimi artirilabilir.
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Tegekkiir:
katkilardan dolay1r Akkurt Madencilik ve degerli

Yazarlar, calismaya

calisanlarina tesekkiir ederler.

Cikar catismasi: Yok.

Finans: Yok.
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CASE REPORT

Artroskopik anterior omuz instabilite cerrahisi sonrasi
kontralateral tarafta kas atrofisinde rehabilitasyon:

vaka raporu
Dilara KARAZ, Serdar DEMIRCI, Taha ibrahim YILDIZ%, Gazi HURI2, irem DUZGUN!

Omuz anterior instabilite cerrahisi sonrasi normal omuz fonksiyonlarinin saglanmasi icin diizgiin bir postiir ve yeterli bir
skapular stabilizasyona ihtiya¢ vardir. Artroskopik anterior omuz instabilitesi cerrahisi sonrasi, cerrahi tarafin
kontralateralinde belirgin olmak iizere bilateral idiopatik proksimal kas atrofisi gelisen ve postiiriinde belirgin bozulma ile
skapular kanatlasma goriilen rekreasyonel bir sporcuya; tam omuz fonksiyonlanni kazandirmak ve spora doniisii saglamak
amaciyla, cerrahi sonrasi alti aylik siirecte rehabilitasyon programi uygulandi. Cerrahi sonrasi eklem hareketi, agn, skapular
kinematik ve omuz izokinetikrotator kas kuvveti ile omuz fonksiyonel degerlendirmesi bilateral olarak yapild. ik lic ay
hastanin cerrahi uygulanan omzunda, dereceli eksternal rotasyon kazanimini hedefleyen rehabilitasyon programi uygulandi.
Zamanla olugan kontralateral taraf trapezius ve infraspinatus kas atrofisi sonrasinda iigiincii aydan itibaren elektrik
stimiilasyonuyla kombine uygulanan skapula temelli egzersiz tedavisi ile cerrahi sonrasi altinci aya kadar takip edildi.
Uygulanan rehabilitasyon protokoliiyle, altinci ayin sonunda, her iki omuzda da eklem hareketi ve kas kuvvetinde artis ve
cerrahi uygulanan omzundaki agnda azalma saglandi. Skapular hareketlerin tedavi sonrasinda daha simetrik oldugu ve yukari
rotasyon ve posterior tilt hareketlerinde artis oldugu gozlendi. Cerrahi sonrasi altinci ayda olgu tam omuz fonksiyonlarini
kazandi ve spora doniisii saglandi.

Anahtar kelimeler: Egzersiz, Kas atrofisi, Skapula, Trapezius.

Rehabilitation of contralateral muscle atrophy

following arthroscopic anterior shoulder instability surgery: a case study

Proper posture and sufficient scapular stabilization is necessary to provide normal shoulder functions after anterior shoulder
instability surgery. A six-months rehabilitation program was performed to gain full shoulder functions and return to the sport
after arthroscopic anterior shoulder instability surgery, a recreational athlete with bilateral idiopathic proximal muscular
atrophy with marked prominence in the contralateral side of the surgery and scapular winging with significant deterioration in
posture. Range of motion, pain, scapular kinematics, shoulder isokinetic rotator muscle strength and shoulder functions were
measured bilaterally after surgery. Rehabilitation program was performed to achieve gradual external rotation in the surgical
shoulder during the first three months. Scapular exercises combined with electrical stimulation were performed after
contralateral trapezius and infraspinatus muscle atrophy and followed up since six months. Shoulder motions and muscle
strength improved with rehabilitation end of the six-months in both shoulders and pain decreased on the surgical shoulder.
The scapular movements were more symmetrical after treatment and scapular upward rotation and posterior tilt movements
increased. At six months after surgery, the patient achieved full shoulder function and returned to the sport.

Keywords: Exercise, Muscular atrophy, Scapula, Trapezius.
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ekreasyonel sportif faaliyetlere bagh
Rolarak kas iskelet sistemi yaralanmalar:

ile siklikla karsilagilmaktadir. Ozellikle
ust ekstremitenin aktif olarak kullanildig:
sporlarda ve ¢ogunlukla geng¢ bireylerde omuz
instabilite ve dislokasyonlari
gorulebilmektedir.! Omuz eklemi, vicutta en
sik dislokasyon olusan eklemdir ve bunun
biyik bir kismini anterior dislokasyonlar
olusturur. Bunun sonucunda ise Bankart ve
Superior Labrum Anterior Posterior (SLAP)
patolojileri gibi labral problemler karsimiza
¢ikmaktadir. Bir veya tekrarh ¢ikiklar sonrasi
olusan bu patolojiler genellikle artroskopik
onarim teknikleri ile tedavi edilmektedir.2
Cerrahi sonrasinda ise hastanin iyi planlanmig
bir rehabilitasyon programi ile giinlik yasam
aktiviteleri, fonksiyon ve son asamada spora
déntisi hedeflenir.

Skapulotorasik bileske st ekstremite
aktivitelerinde kinetik zincirin bir pargasini
olusturur ve kaslar i¢in tutunma yeridir.
Normal omuz fonksiyonlarinin  yerine
getirilebilmesi igin uygun bir postir ve
proksimal stabilizasyona ihtiya¢ vardir. Omuz
proksimal kas  atrofileri ve  skapular
kanatlasma glenohumeral ve subakromiyal
patolojiler gibi omuz problemlerinde
goriilebilecegi gibi,? skapular kaslarin travma
veya cerrahi gibi nedenlere bagli olarak
disfonksiyonu, kas distrofileri, miyopatiler,
supraskapular, spinal aksesuar, uzun torasik
sinir gibi sinir lezyonlar1 sonrasinda da
geligebilir.45 Ogzellikle trapezius, serratus
anterior gibi skapular kaslar ve rotator kilif
kaslarinda gorilebilecek atrofi veya
noéromuskiiler kontrol kaybi glenoid kavitenin
humerus bas1 igin  yeterli  miktarda
stabilizasyon saglamasini engelleyebilir.6

Omuz cerrahisinden sonra idiopatik olarak
cerrahi tarafin kontralateralinde kas atrofisi
stk kargilagilan bir durum degildir. Kas
atrofileri genellikle cerrahi gegirilen tarafta
karsimiza ¢gikmaktadir. Bu olgunun, daha 6nce
bahsettigimiz kas atrofisi  sebeplerinden
herhangi biri bulunmadan ve cerrahi tarafin
kontralateralinde atrofilere sahip olmasi
sebebiyle farkli oldugu distnilmistir. Bu
olgu sunumu; artroskopik anterior omuz
instabilitesi cerrahisi sonrasi, cerrahi tarafin
kontralateralinde proksimal kas atrofileri
olusan ve postiiriinde belirgin bozulma gériillen
bir hastaya uygulanan fizyoterapi ve

rehabilitasyon programinin sonuglarini

paylasmay1 amaclamaktadir.

OLGU

22 yaginda, beden kiitle indeksi 21,57
kg/m? ve sag dominant olan erkek hasta
anterior omuz instabilite cerrahisi sonrasi
klinigimize bagvurdu. Bu olgu sunumu igin
uygulanacak olan degerlendirmeler, tedavi
yontemleri ve tedavi sonuglarinin gerektiginde
bilimsel amagh kullanilmas1 hakkinda detaylh
aciklama  yapildiktan sonra, hastadan
aydinlatilmis onam alindi. Tip fakiiltesinde
O0grenci olan ve ayni zamanda rekreasyonel
olarak ylizme, Dbisiklet ve kosu sporlariyla
ilgilenen hasta hikayesinde, iki yil &nce
iskeleden atlarken sol omzunda ilk dislokasyon
meydana geldigini ve bu dislokasyondan sonra
omuz agrisinin birka¢ ay devam ettigini ancak
herhangi bir tedavi almadigim ifade etti. Ilk
dislokasyondan bir yil sonra merdivenden
diisme sonucunda ayni omzunda ikinci
dislokasyon olusan hastada cerrahi &ncesi
konservatif tedavi denendi. Aylik takiplerle, tg
ay skapular stabilizasyon temelli ev egzersiz
programi uygulandi. Konservatif tedavi sonrasi
sportif aktivitelerde istedigi diizeye
ulagamadigini  belirten hasta, sol omuz
artroskopik Bankart ve SLAP lezyonu tamiri
cerrahisi gecirdikten sonra rehabilitasyona
yonlendirildi.

Hastanin 6zgegmis ve soy geg¢misinde
herhangi bir hastalik Gykiisiine rastlanmadi.
Cerrahi oOncesi donemde normal postiir ve
gbzlemsel skapular diskinezi
degerlendirmesinde simetrik skapulohumeral
ritm go6zlenen olguda, cerrahi sonrasinda
postiirde belirgin ve ilerleyici anomaliler
olustugu gézlemlendi. Ozellikle cerrahi tarafin
kontralateralinde (sag) belirgin olmak {izere,
bilateral olarak omuz kusagi ve tist torakal
bolgede kas atrofileri meydana geldigi goruldii.
Bunun iizerine hasta, ileri degerlendirmeler
icin yonlendirildi. Ilgili klinikler tarafindan
yapilan elektromiyografik degerlendirme
sonucunda motor ve duyu sinir iletim hizinin
normal oldugu goruldi. Sag tarafta trapez,
deltoid, biceps kaslarinda miyopati tanisindan
sliphelenilmesi sebebiyle hasta, biyopsiye
yonlendirildi. Ancak hasta biyopsi istemedigi
i¢in kesin bir tan1 konulamada.
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Fizyoterapi degerlendirmeleri

Cerrahi sonrasi 3. haftadan baglayarak, 4.
hafta, 8. hafta, 3. ay ve 6. ayda; istirahat ve
aktivite agris1 nimerik agri skalasi ile; her iki
omuzda fleksiyon, abduksiyon, internal-
eksternal rotasyon pasif eklem hareketleri ise
gonyometre ile degerlendirildi. 3. aydaki postiir
analizinde; lumbar lordozda artis, anterior
pelvik tilt, kifotik postir, sagda daha fazla
olmak tizere bilateral yuvarlak omuz, sag ist
trapezius belirgin olmak tizere trapezius ve
infraspinatus atrofisi, sag omuz seviyesi daha
asagida, bilateral skapular kanatlasma ve sag
skapulanin daha lateralde oldugu tespit edildi.

Skapular hareketleri degerlendirmek igin;
bilateral tekrarli kol elevasyonu sirasinda
skapular hareketlerin gozlendigi go6zlemsel
skapular  diskinezi  degerlendirmesi® ve
skapular kinematik analiz cerrahi sonrasi 3. ve
6. ayda yapildi. Skapular kinematik
degerlendirme igin 3 boyutlu kinematik analiz
sistemi (Motion Monitor® Skeleton Analysis
System, Innovative Sports Training Inc,
Chicago, USA) kullanildi ve skapulanin
sagittal diizlemde bilateral kol elevasyonu
sirasindaki dinamik hareketleri kaydedildi.
Cerrahi sonrasi 4. ay ve 6. Ayda her iki omzun
internal ve eksternal rotator konsentrik kas
kuvveti izokinetik sistem (IsoMed2 000 D&R
GmbH, Almanya) ile 60 ve 180%sn acisal
hizlarda degerlendirildi.” Fonksiyonel
degerlendirme i¢in Penn Omuz Skoru
kullanildi.8 Bu skor 0-100 puan arasinda
puanlanir ve yiksek skorlar yiiksek
fonksiyonel aktivite seviyesini ifade eder.

Tedavi protokolii

Cerrahi tarafta, cerrahin tercihine bagh
olarak 1ilk U¢ hafta omuz askis1 ile
immobilizasyonu  takiben  rehabilitasyona
baglandi. Cerrahi sonrasi ilk 3 ay, haftada 2
gin The American Society of Shoulder and
Elbow Therapists (ASSET)? kilavuzuna gére
dereceli olarak eksternal rotasyon
kazanilmasini hedefleyen rehabilitasyon
programi ile takip edildi. Egzersizleri ev
programi olarak glinde 4 kez tekrarlamasi
istendi. Postiirdeki belirgin degisim ve sag
trapez disfonksiyonu sonrasinda 3. aydan
sonra, 6. aya kadar haftada 3 giin, trapez ve
infraspinatus kaslarina elektrik stimiilasyonu
(ES) (Yiuksek Voltaj Kesikli Galvanik
Stimiilasyon, Frekans: 50 Hz, Siire: 20 dakika)
uygulamasi yapildi.l® Ayni zamanda elektrik

stimulasyonu ile kombine egzersiz tedavisine
devam edildi. Tablo 1’de uygulanan tedavi
protokoli verildi.

TEDAVi SONUGLARI

Uygulanan  rehabilitasyon  sonucunda
eklem hareketinde zamanla artig saglandi
(Tablo 2). Sadece 4. haftadaki degerlendirmede
aktivite agrist 1 puan iken, diger tim
zamanlarda istirahat ve aktivite agris1 yoktu.
Eksternal ve internal rotator kas kuvveti tiim
acisal hizlarda artis gosterdi (Tablo 3).
Gozlemsel skapular diskinezi
degerlendirmesinde; cerrahi tarafta tip 2,
kontralateral tarafta tip 3 skapular diskinezi
bulgular1 vardi. Uygulanan tedavi sonrasinda
daha simetrik bir skapulohumeral ritim
goriilmesine ragmen go6zlemsel skapular
diskinezi sonucu degismedi. Fonksiyonel
aktivite dlizeyi 78 puan iken, tedavi sonrasinda
95 puana yikseldi. Skapular kinematik
analizde ilk ve son degerlendirme arasinda her
iki tarafta da skapular yukari rotasyon ve
posterior tiltte artis gézlendi. Internal rotasyon
cerrahi tarafta azalirken, kontralateral tarafta
artis gosterdi (Sekil 1). Hasta 6. ayda Likert
Olcegine gbére 5 puan tlzerinden sorgulanan
memnuniyet derecesine sag omuz i¢in 4, sol
omuz i¢in 5 puan verdigini ifade etti. Bu
degerlendirmeler sonucunda rekreasyonel
olarak ylizme, bisiklet ve kosu sporuyla
ilgilenen hastamiz 6. aydan sonra spora dondii.

TARTISMA

Artroskopik bankart ve SLAP cerrahisi
sonrast kontralateral ekstremitesinde, basta
ust trapezius olmak tizere proksimal kas
atrofisi gelisen olgumuza bilateral olarak
uygulanan 6 aylik fizyoterapi ve rehabilitasyon
sonrasinda hastanin her iki ekstremitesinde de
eklem hareketi, agri, kas kuvveti, skapular
kinematik ve fonksiyonel aktivite diizeyinde
pozitif yonde degisimler elde edildi.

Literatiire bakildiginda trapezius,
infraspinatus, supraspinatus kas atrofileri
genellikle boyun ve omuz cerrahileri
sonrasindaki sinir lezyonlar1 veya kas
distrofisine bagh olarak géruilmektedir.511
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Tablo 1. Tedavi protokolii.

0-12 Hafta
e 0-3 hafta omuz askisi ile immobilizasyon.
o The American Society of Shoulder and Elbow Therapists kilavuzuna gore ilerleyici egzersiz programi.
12-24 Hafta
o 12- 24 hafta kontralateral taraf (sag) trapezius iist, orta ve alt parca ve infraspinatus kasina elektrik stimiilasyonu.
o 16-24 hafta bilateral trapezius orta ve alt parca elektrik stimiilasyonu.
Egzersiz programi
o Elastik bant ile omuz 90° abduksiyonda internal-eksternal rotasyon.
ilerleyici direncle 3 yonlii omuz elevasyonu.
Kapsiiler germeler.
Wall slides.
ilerleyici sinav egzersizleri (duvarda, masa kenarinda, yerde, yumusak zeminde).
Yan yatista direncli eksternal rotasyon (elektrik stimiilasyonu ile kombine).
Yiiziistii pozisyonda farkli abduksiyon agilarinda skapular retraksiyon (elektrik stimiilasyonu ile kombine).
Serratus anterior iin farkli agilarda yumruklama, dinamik sariima egzersizleri.
Farkli omuz elevasyon ve rotasyon acilarinda ritmik ve dinamik stabilizasyon egitimi.
Core-stabilizasyon egzersizleri (p/ank egzersizi, pilates topu ile spinal stabilizasyon).
Kinetik zincir egzersizleri (elastik bant ile robbery, lawnmover, PNF paternleri).
Firlatma aktiviteleri.

Tablo 2. Omuz eklem hareketi degerlendirme sonuglari.

Baslangi¢ 4. hafta 8. hafta 3.ay 6. ay

Fleksiyon (°)

Sag 180 180 180 180 180

Sol 118 121 155 180 180
Abduksiyon (°)

Sag 180 180 180 180 180

Sol 71 90 155 180 180
Eksternal rotasyon (°)

Sag 110 110 110 115 123

Sol -5 10 28 76 100
internal rotasyon (°)

Sag 70 70 70 74 80

Sol 47 48 52 65 80
Tablo 3. izokinetik kas testi sonuglan.

Sag Sol
4.ay 6. ay Degisim 4.ay 6. ay Degisim

Eksternal rotasyon (°)

(60°/sn) (Nm/kg) 0.34 0.41 %17.0 0.30 0.34 %13.3

(180°/sn) (Nm/kg) 0.22 0.36 %63.6 0.23 0.27 %17.3
internal rotasyon (°)

(60°/sn) (Nm/kg) 0.65 0.70 %7.6 0.59 0.69 %16.9

(180°/sn) (Nm/kg) 0.54 0.68 %18.5 0.59 0.61 %15.0
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Sekil 1. Cerrahi sonrasi 3. ay ve 6. aydaki skapular kinematik
analiz sonuclari.

Olgumuzda sinir lezyonu saptanmadi. Miyopati
olabilecegi soylense de yapilan
degerlendirmeler sonucunda kesin bir taniya
varilamadi. Bilateral skapular kanatlagma ve
cerrahi tarafin kontralateralinde trapezius ve
infraspinatus kas atrofileri gorilen hastada
skapulohumeral ritim de bozulmustu. Skapular
kanatlagsma olan hastalarda omuz seviyesi
saglam tarafa gore dugiktiur, skapula
depresedir, inferior acis1 laterale kaymagtir.3
Karaahmet ve vd.l! iyatrojenik kanat skapula
olan bir olguda elektrik stimiilasyonu ve
skapular stabilizasyon egzersizleri ile kuvvette
artis  bulmuslardir. ES ile kombine

uyguladigimiz  skapula ve rotator kilif
egzersizleri yaninda, core-stabilizasyon, kinetik
zincir ve dereceli firlatma egzersizleri
sonrasinda daha simetrik bir skapulohumeral
bir ritim saglanabilmigtir. Bu fark skapular
kinematige de yansimigtir. Ancak gozlemsel
degerlendirmede kas kitlesinde bir artis
goriilmesine ragmen skapuladaki kanatlagma
ortadan kalkmamigtir. Yapilan calismalarda
omuz cevresinde olusan kas atrofileri
sonrasinda uygulanan rehabilitasyonla kas
kiitlesinde gozlemsel artis olmasina ragmen,
tam olarak simetri saglanamayabilecegi
bildirilmigtir.1213Ancak omuz semptomlarinin
ortadan kaldirilmasi, simetrik kas kuvveti ve
tam aktivite ile spora doniis saglanabilir.12-14

Omuz rotator kas kuvveti zaman igerisinde
gelisme  gosterdi.  Ozellikle bag  isti
aktivitelerde eksternal ve internal rotasyon kas
imbalans1 yaralanma igin riski faktori
olusturur.6 Olgumuzda anterior instabilite
cerrahi sonrasi bilateral olarak eksternal
rotasyon  etkilenimi  vardi. Sag taraf
infraspinatus kasmma uygulanan elektrik
stimiilasyonu sonrasinda en fazla artis sag
omuz eksternal rotasyon kuvvetinde oldu.
Infraspinatus kas atrofisi goérilen bir olgu
serisinde, uygulanan rehabilitasyonla omuz
eksternal rotasyon izokinetik kas kuvvetinin
restorasyonu ve tam fonksiyona dontisiin alti
ay ile bir yil arasinda oldugu bildirilmigtir.!3
Altinci ayda yapilan izokinetik rotator kas testi
sonucunda cerrahi taraf ve kontralateral taraf
kargilagstirmada %80’in tzerinde bir oran elde
edilmigtir. Ancak bilateral etkilenim oldugu
icin bu oran tam kas kuvvetinin restore
edildigini gostermeyebilir. Ancak
fonksiyonellik degerlendirmesinde 6. ayda tam
omuz fonksiyonu saglandigi belirlenmistir.
Hastanin uzun dénem takiplerine devam
edilmektedir.

Sonug

Bu olgu sunumu o6zellikle cerrahi tarafin
kontralateralinde belirgin olmak tiizere omuz
proksimal kas atrofileri olan rekreasyonel
sporcuda uygulanabilecek fizyoterapi ve
rehabilitasyon programi ve bu programin
etkinligi  hakkinda fikir  saglamaktadir.
Literatiirde boyle bir vaka ve rehabilitasyon
slirecine rastlanmamasi nedeniyle, bu olgu
sunumunun 0zgin oldugu disinilmektedir.
Olguda Dbilateral olarak etkilenim olmasi,
degerlendirme sonuclarinin karsilastirilmasini
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zorlagtirmistir. Ancak hastanin uzun doénem
takipleriyle degisim izlenmektedir.

Tesekkiir: Yok.
Cikar catismasi: Yok.

Finans: Yok.
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