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Spinopelvic alignment and low back pain after total hip
arthroplasty: a scoping review
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1. Rehabilitation Research Center, Department of Physiotherapy, School of Rehabilitation Sciences, Iran University of Medical Sciences,
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2. Rehabilitation Research Center, Department of Physical Therapy, School of Rehabilitation Sciences, Iran University of Medical
Sciences, Tehran, Iran

3. Bethesda Physiocare, Bethesda, MD, USA

4. Pediatric Neurorehabilitation Research Center, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran

5. Center for Edu cational Research in Medical Sciences (CERMS), Department of Medical Education, School of Medicine, Iran University of

Medical Sciences, Tehran, Iran

Objective: Spinopelvic alignment is increasingly considered as an essential factor for
maintaining an energyefficient posture in individuals with normal or pathological status.
Although several previous studies have shown that changes in the sagittal spinopelvic align-
ment may occur in patients undergoing total hip arthroplasty (THA), no review of this area
has been completed so far. Thus, the objective of this scoping review was to summarize the
evidence investigating changes in spinopelvic alignment and low back pain (LBP) following

THA. Data sources: We adhered to the established methodology for scoping reviews. Four

electronic databases were systematically searched from inceptionDecember 31, 2021.

Study selection: We selected prospective or retrospective observational or intervention

studies that included patients with THA. Data extraction: Data extraction and levels of evi-

dence were independently performed using standardized checklists.

Data synthesis: A total of 45 papers were included in this scoping review, involving 5185
participants with THA. Pelvic tilt was the most common parameter measured in the eligible
studies (n=26). The results were not consistent across all studies; however, it was demon-
strated that the distribution of pelvic tilt following THA had a range of 25° posterior to 20°
anterior. Moreover, decreased sacral slope and lower pelvic incidence were associated with
increased risk of dislocation in patients with THA. Lumbar spine scoliosis did not change sig-
nificantly after THA in patients with bilateral hip osteoarthritis (5.50°(1.16°) vs. 3.73°(1.16°);

P value=0.29). Finally, one study indicated that LBP improvement was not correlated with
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postoperative changes in spinopelvic alignment parameters. Several methodological issues
were addressed in this study, including no sample size calculation and no type | error ad-
justment for outcome multiplicity. Conclusions: Changes in spinopelvic alignment may occur
after THA and may improve with time. Patients with a THA dislocation usually show ab-
normal spinopelvic alignment compared to patients without a THA dislocation. LBP usually

improves markedly over time following THA.
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Efficacy of Pelvic Repositioning Exercises on Pain, Hip and Shoulder
range of Motion and Disability of the Patients with Chronic non-

specific Low back pain. A Single Blinded Randomized Controlled
Trial
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1. Department of Physiotherapy, University of Social Welfare and Rehabilitation, Tehran, Iran
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Objective: The purpose of this study was to investigate the effect of pelvic repositioning
exercises on pain, hip and shoulder ROM and disability of the patients with chronic non-spe-
cific LBP. We hypothesized these exercises using hamstring and hip adductors of ipsilateral
side to positive Ober’s test, diaphragm and abdominal muscles, would decrease the pain,
functional disability and GIRD and improve ipsilateral hip adduction, internal rotation ROM
and contralateral hip external rotation and abduction ROM and also contralateral shoulder

internal rotation ROM in comparison with control group.

Study selection: In this single blinded randomized controlled trial, 18 patients partici-
pated and assigned into control and treatment groups using block randomization method.
One side Positive Ober’s test as an indicator of pelvic malalignment was used as an inclusion
criterion to employ the patients who have pelvic malalignment and asymmetry. Patients
were asked to complete Oswestry disability questionnaire to assess their disability. Hip in-
ternal and external rotation and shoulder internal and external rotation ROM measured by
a standard goniometer. Hip adduction and abduction ROM measured by an inclinometer.
Outcome measures reassessed after 12 days. Data were analyzed using ANCOVA test to

compare between groups.

Data synthesis: Patients in treatment group showed significant improvement of pain
(p-value=0.01), ipsilateral hip adduction (p-value=0.00) and internal rotation (p-value=0.02)
ROM and contralateral hip abduction (p-value=0.00) and shoulder internal rotation (p-val-

ue=0.00) ROM and Glenohumeral internal rotation deficit (GIRD) (p-value=0.001) compared
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with control group. There was no difference between groups for disability (p-value=0.34)
and contralateral hip external rotation (p-value=0.06) and also there was no difference for
contralateral shoulder external rotation (p-value=0.85) and ipsilateral shoulder internal

(p-value=0.13) and external rotation (p-value=0.58).

Conclusion: Pelvic asymmetry may cause LBP through alternation of neuromuscular sys-
tem or limiting joint motions. Pelvic repositioning exercises targeting pelvic asymmetry can
be used to decrease pain, increase hip joints ROM and functional ability in the patients with
chronic non-specific low back pain. Results of this study suggest pelvic repositioning exer-
cises could be a treatment of choice to address ITB tightness. The study also shows there
is a distal to proximal link in the body and pelvic neutralizing exercises improve proximal
asymmetries or dysfunctions such as shoulder ROM or GIRD.

Key words: Low back pain Pelvic repositioning Pelvic alignment Pelvic orientation Postural

Restoration

Abstract Background: chronic non-specific low back pain (LBP) is a one of the most con-
troversial issues of experts. Positive Ober’s test has been considered as a contributing factor
to LBP. Common intervention to address such problems has been surgery or iliotibial band
stretching. Recently it has been suggested that pelvic malalignment is the contributing factor to
Positive Ober’s test. Pelvic repositioning exercises has been argued as a solution for treatment
of chronic LBP followed by pelvic malalignment. Methods: In this single blinded randomized
controlled trial, 18 patients participated and assigned into control and treatment groups using
block randomization method. One side Positive Ober’s test as an indicator of pelvic malalign-
ment was used as an inclusion criterion to employ the patients who have pelvic malalignment
and asymmetry. Patients were asked to complete Oswestry disability questionnaire to assess
their disability. Hip internal and external rotation and shoulder internal and external rotation
ROM measured by a standard goniometer. Hip adduction and abduction ROM measured by
an inclinometer. Outcome measures reassessed after 12 days. Data were analyzed using AN-
COVA test to compare between groups. Results: Patients in treatment group showed signifi-
cant improvement of pain (p-value=0.01), ipsilateral hip adduction (p-value=0.00) and inter-

nal rotation (p-value=0.02) ROM and contralateral hip abduction (p-value=0.00) and shoulder
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internal rotation (p-value=0.00) ROM and Glenohumeral internal rotation deficit (GIRD)
(p-value=0.001) compared with control group. There was no difference between groups for
disability (p-value=0.34) and contralateral hip external rotation (p-value=0.06) and also there
was no difference for contralateral shoulder external rotation (p-value=0.85) and ipsilateral
shoulder internal (p-value=0.13) and external rotation (p-value=0.58). Conclusion: Pelvic re-
positioning exercises are effective treatment to reduce chronic LBP through improving pelvic
alignment. These exercise are also effective to improve GIRD and increase shoulder internal

rotation ROM, contralateral to positive Ober’s test
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Shoulder and scapula muscle training plus conventional
:physiotherapy versus conventional physiotherapy only
A randomized controlled trial of patients with lateral elbow
tendinopathy
wlakuaslus

Department of Physical Therapy, School of Paramedical Sciences, Mashhad University of Medical Sciences, Mashhad, Iran
Background: Previous studies have suggested that weakening of shoulder and scapula mus-
cles have been associated with increased pain, and decreased functional abilities in patients

with lateral elbow tendinopathy (LET). Purpose: To compare the effects of shoulder and scap-

ula muscle training plus conventional physiotherapy with conventional physiotherapy only.

Methods: A group of 48 patients with LET was randomly allocated into two groups: shoulder
and scapula muscle training plus conventional physiotherapy (n=24), and conventional physio-
therapy (n=24). All patients received 12 sessions of treatment for 4 weeks. Furthermore, both
groups were instructed to continue their own exercise program at home until four months
after the end of treatment. Pain intensity, grip strength, and functional status were measured
pre-intervention, post-intervention, and 4 months after the end of intervention (4-month fol-

low-up).

Results: The shoulder and scapula muscle training plus conventional physiotherapy group
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showed significantly more reduction in pain and greater improvement in functional status
compared with conventional physiotherapy group, but there was no significant difference in

pain-free grip strength for two groups.

Conclusion: Conventional physiotherapy combined with shoulder and scapula muscle train-
ing could be more effective in improving the pain and functional abilities of patients with LET

compared with conventional physiotherapy only.

Key words: Lateral elbow tendinopathy, shoulder, scapula, exercise, physiotherapy
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Scapula-as a source for neck pain
BBolopise
Assistant professor of physiotherapy; Shahrekord University of Medical Sciences
We decided to overview laboratorial and clinical evidences which investigated relationships

between scapular impairments and neck pain.

literature review
ladz8L: we initially review 1) anatomical and biomechanical relationship between the cervical
and scapula, 2) the documents which examined scapular dysfunction in neck pain disorder, 3)
clinical evidences that show the implications of scapular dysfunction in the clinical assessment
and management of a patient with neck pain, and terminally we will present lines of research-

es and clinical or laboratorial research for the future studies.

&S 4x: there is a close anatomical and biomechanical relationship between shoulder girdle

and cervical spine

key words: Neck pain; scapula; impairment; dyskinesia
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The immediate effect of a single whole-body vibration session on
balance, skin sensation, and pain in patients with type 2 diabetic
neuropathy

Alie Daryabar', Elnaz Sohrabzadeh?, Sedigheh Sadat Naim#, Khosro Khademi Kalantari’, Narges Jahantigh Akbari®

1.School of rehabilitation, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Background: Patients with diabetic neuropathy usually suffer from impaired balance, pain, and
decreased sole-foot sensation. Whole-body vibration (WBV) is one of the physiotherapy tech-
niques, and there have been many kinds of research on its effect on people with various condi-
tions, including cardiovascular disease, chronic obstructive pulmonary disease, and osteoarthritis.
However, to our information, few studies have focused on balancing indices and skin sensation.
Possible efficiency of WBV can include improvement in joint proprioception, muscle reflex, motor
units , pain control gates, stimulation of tonic vibration reflex, sensory inputs, and tissue and skin
circulation. Due to insufficient blood supply to the nerves in these patients, nerve repair can be
expected through the mechanism of action of WBV on increasing blood flow and oxygen supply.
Considering the effects of WBV, the present study aimed to investigate the effect of a single WBV

session on balance, pain, and skin sensation of foot in patients with type 2 diabetic neuropathy.

Methods: Present study was a single-blind randomized controlled clinical trial. Thirty-four pa-
tients with type 2 diabetic neuropathy were randomly divided into intervention groups (n=17)
and control (n=17). Inclusion criteria were 40-75 years old patients with type 2 diabetes, body
mass index between 25 and 35, diabetes control with oral medications (no-insulin injection),
Michigan test score 13-29 (moderate diabetic neuropathy) , HbA1C <8.5%, and controlled blood
sugar in the last three months. The therapeutic program in the intervention group included
standing on the platform of the WBV device, and in the control group included using the device
in off mode. Dynamic balance (including overall, anterior-posterior, and medial-lateral stability
indices) was measured using Biodex device, functional balance with timed up and go (TUG) test,
pain using the visual analog scale (VAS), and sole-foot sensation of both feet with a monofila-

ment. The outcomes were measured in both groups before and after the interventions.

Results: Sixteen people in each group were analyzed. Intra-group comparison showed a signif-
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icant improvement in the mean pain (P = 0.000), functional balance (P = 0.011), right and left
sole-foot sensation (P = 0.001), and overall (P = 0.000), anterior-posterior (P = 0.000) and medi-
al-lateral (P = 0.000) stability indices for the intervention group in post-intervention compared to
pre-intervention. However, changes in the control group were not statistically significant. Results
of inter-group comparison indicated a significant improvement in all parameters in the interven-

tion group, except for functional balance.

Conclusion: WBV can be effective in reducing pain and improving the sole-foot sensation and
dynamic balance, but not functional balance. A follow-up period should be considered to control
any symptoms during treatment and compare the results with other exercise interventions in

patients with type 2 diabetic neuropathy.

key words: Diabetic Neuropathy, Whole Body Vibration, Balance, Pain, Skin sensation
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The Importance of Foot Core System and its role in rehabilitation
of lower limb musculoskeletal disorders: review

Mahdi mohseni pour’, Ali Amiri?, Javad Sarrafzadeh®

1. PhD candidate, Department of Physiotherapy, School of Rehabilitation Sciences, Iran University of Medical Sciences, Tehran, Iran
2. assistant professor, Department of Physiotherapy, School of Rehabilitation Sciences, Iran University of Medical Sciences, Tehran, Iran

3. professor, Department of Physiotherapy, School of Rehabilitation Sciences, Iran University of Medical Sciences, Tehran, Iran

Background: In the present review, we summarize current data about the foot core system

and its role in rehabilitation of lower limb musculoskeletal disorders.

Methods: Relevant scientific data were searched. The process of article selection was un-
systematic. Articles were selected based on authors’ expertise, self-knowledge, and reflective

practice.

Results: Foot core training provided a reduction in navicular drop, foot pronation, foot pain,
and disability. foot core training has been found to have positive benefits for reducing the risk
of lower limb overuse injuries and improving performance and balance in patients with ankle

instability.

Conclusion: Traditionally, therapeutic exercises for the ankle and foot involve the global
muscles over the intrinsic muscles. But recent researches stated that short foot exercise can be
viewed as a foundational exercise for foot and ankle rehabilitation similar to how the abdom-
inal drawing in manoeuvre is foundational to lumbopelvic core stability exercise programmes.
There is increasing evidence to suggest that training the foot core via short foot exercise pro-
gressions can improve foot function and reduce the risk of lower limb injuries.

key words: foot core system, ankle, lower limb

Introduction: The foot has varied functions, from providing stability at heel strike and push
off, to being mobile during mid phase of gait. Researchers equate the foot core to the well-
known lumbopelvic core, proposing that the concept of core stability can be extended to the
arch of the foot. This theory describes the relationship between active, passive and neural

structures. The active components of the foot include intrinsic (local stabilizer) and extrinsic
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(global mover) muscles. The passive subsystem of the foot core consists of the bones, liga-
ments and joint capsules that maintain the various arches of the foot. The neural subsystem
consists of the sensory receptors in the plantar fascia, ligaments, joint capsules, muscles and
tendons involved in the active and passive subsystems. In the present review, we summarize
current data about the foot core system and its role in rehabilitation of lower limb musculo-

skeletal disorders.

Method: Relevant scientific data were searched. The process of article selection was unsys-
tematic. Articles were selected based on authors’ expertise, self-knowledge, and reflective

practice.

Result: Foot core training provided a reduction in navicular drop, foot pronation, foot pain,
and disability. foot core training has been found to have positive benefits for reducing the risk
of lower limb overuse injuries and improving performance and balance in patients with ankle

instability.

Conclusion: Traditionally, therapeutic exercises for the ankle and foot involve the global
muscles over the intrinsic muscles. But recent researches stated that short foot exercise can be
viewed as a foundational exercise for foot and ankle rehabilitation similar to how the abdom-
inal drawing in manoeuvre is foundational to lumbopelvic core stability exercise programmes.
There is increasing evidence to suggest that training the foot core via short foot exercise pro-

gressions can improve foot function and reduce the risk of lower limb injuries
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Potential role of trigger point dry needling to reduce pain and
improve function and postural control in people with ankle sprain:
a systematic review and meta-analysis

Parsa salemi', Aliyeh Daryabor?, Mehdi Rezaee?, Majid Hosseini?, Khosro Khademi kalantari?, Sara Fereydounnia®

1. Student Research Committee, Department of Physiotherapy, School of Rehabilitation, Shahid Beheshti University of Medical Scienc-
es, Tehran, Iran

2. School of Rehabilitation, Shahid Beheshti University of Medical Sciences, Tehran, Iran

3. Ph.D, PT, Assistant professor, School of Rehabilitation, Tehran University of Medical Sciences, Tehran, Iran

Background: To our knowledge, there is no systematic review describing the treatment of
DN for individuals with ankle sprain. Considering the increasing interest among the research-
ers and clinicians to the use of DN for individuals with ankle sprain, the authors of the current
study aimed to evaluate the effectiveness of DN to improve function, proprioception and bal-
ance, and to reduce pain in people suffering from ankle sprains. The authors hypothesized that

using DN could be considered as a promising adjunctive treatment in these individuals.

Methods: PRISMA guidelines were performed for this review. The search in PubMed, ISI web
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of knowledge, Scopus, Science Direct, Google Scholar, and ProQuest databases were conduct-
ed from inception until July 2022 according to PICO method. Inclusion criteria were studies 1)
investigated individuals with ankle sprain, 2) used DN as a main intervention, 3) compared DN
with exercise therapy, shockwave therapy, and placebo DN, and 4) compared effect of DN in
lateral ankle sprain cases with healthy individual. The risk of bias assessment was examined
through Downs and Black checklist. Where possible, a meta-analysis was performed using
standardized mean difference (SMD; Cohen’s d) and 95% confidence intervals (Cl). A narrative

analysis was conducted where data pooling was not feasible.

Results: The key findings were that DN of fibularis longus had immediate effect on pain, pro-
prioception, static and dynamic postural control, and functional performance and short term
effects (1-week follow-up) on pain. Also, the effects of DN of fibularis longus on pain, propriocep-
tion, function, invertor/dosiflexor strength after 4-weeks follow-up (medium term effects) were
reported. Furthermore, according to the two studies,24, 25 spinal plus peripheral DN (SPDN)
in comparison to the peripheral DN (PDN) was not preferable in pain reduction, propriocep-
tion, and strength improvements. DN group compared to control18 or placebo group19 showed
better results in reducing pain, improving function,18 muscle activation of the ankle stabilizers
muscles, and static postural control.19 Comparing DN with extracorporeal shockwave therapy,
the results was in favor of DN regarding increase of ROM, although both techniques reduced pain

of the active peroneal trigger point and increased pain pressure threshold to a similar extent.26

Conclusion: Although, almost all of the reviewed articles showed some immediate, short-
term, medium- term benefits of the DN for improving postural control, pain, and function
for people with CAl, this review found that there was heterogeneity among included trials
and many of them had a high risk of null findings due to insufficient power and inconsistent
techniques, control groups, and outcome measures. Therefore, scientific evidence supporting
the use of DN for ankle instability is premature and the results of current review should be
interpreted with caution. The authors suggested that this area may be worth exploring by

conducting large-scale, placebo controlled RCTs.

key words: Ankle Sprain; Ankle Instability; Dry Needling; Myofascial Trigger Point; Function
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Sensory Organization and Postural Control Strategies During
Quiet Standing in People with Acute Low Back Pain:
A Comparative Study with Healthy Participants

F oo oLind gz b (23 ulie Mwislew oo

1. Department of Physiotherapy, School of Rehabilitation Sciences Musculoskeletal Rehabilitation Research Center Ahvaz Jundishapur

University of Medical Sciences

Objective: The purpose of this study was to compare posturographic measures between

acute LBP patients(aLBP) and healthy controls.

Methods: 20 participants with aLBP were compared with a group of matched, healthy partic-
ipants. Standing balance, sensory organization, and motor control strategies were assessed with

the Neurocom Smart Balance Master posturography platform.
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Results: The MANOVA results revealed overall significant difference for equilibrium (F= 5.58, p
< 0.001) and strategy scores (F= 3.98, p = 0.006) of six conditions of the SOT in two groups. The
equilibrium score of all conditions was significantly lower in people with low back pain than in
controls(P<0.001). The strategy scores were significantly lower in all the conditions except condi-
tions 1 and 3 in the low back pain group in comparison with the control group (P<0.05). Somato-
sensory ratio was significantly different in the aLBP group than the control group (p = 0.07) but

visual and vestibular ratios were not significant between the two groups (P<0.05).

Conclusion: People with aLBP swayed more in comparison with healthy subjects in all condi-
tions of the sensory organization test. They tended to rely on hip strategy more than ankle strat-
egy excessively when sensory difficulty increased. This work offers clinicians to consider balance
assessment in these patients and plan specific exercises for the improvement of their postural

control of these patients.

key words: Postural control, Low back pain, Proprioception, Balance
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Responsiveness and Clinically Meaningful Changes for the Persian
versions of the Multiple Sclerosis Walking Scale-12 and the Modi-
fied Fatigue Impact Scale following Balance and Gait Rehabilitation
in People with Multiple Sclerosis

Saeedeh monjezi', Farshad Molhemi?, Mohammad Mehravar?, Mohammad Jafar Shaterzadeh Yazdi*, Reza Salehi®,
Davood Kashipazha®

1. Musculoskeletal Rehabilitation Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran; Department of Phys-
iotherapy, School of Rehabilitation Sciences, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

2. Musculoskeletal Rehabilitation Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran; Student Research
Committee, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

3. Musculoskeletal Rehabilitation Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran; Department of
Physiotherapy, School of Rehabilitation Sciences, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

4. Musculoskeletal Rehabilitation Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran; Department of
Physiotherapy, School of Rehabilitation Sciences, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.

5. Rehabilitation Research Center, Department of Rehabilitation Management, School of Rehabilitation Sciences, Iran University of
Medical Sciences, Tehran, Iran. Salehi.re@iums.ac.ir

6. Department of Neurology, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

Objective: The Multiple sclerosis walking scale-12 (MSWS-12) and the Modified Fatigue Im-
pact Scale (MFIS) are two popular outcome measures applied widely for assessing self-perceived
walking ability and fatigue in people with multiple sclerosis (PwMS). The present study aimed to
examine responsiveness and clinically meaningful changes for the Persian versions of the MSWS-

12 and the MFIS following balance and gait rehabilitation in PwMS.
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Methods: Fifty-eight PwMS completed the Persian versions of the MSWS-12 and the MFIS
before and after 4 weeks of balance and gait rehabilitation. Also, a 7-point global rating scale
as an external criterion of change was completed at the post-intervention evaluation. The
area under the receiver operating characteristics curve (AUC) and the correlation analysis
were used to assess the responsiveness. In addition, the minimally clinically important change

(MCIC) was measured to determine clinically meaningful changes following rehabilitation.

Results: The AUC values for the Persian MSWS-12 and MFIS were 0.74 and 0.73, respectively.
There were good to excellent correlations between the global rating scale of change and the Per-
sian MSWS-12 (Gamma = 0.77) also MFIS (Gamma = 0.80) change scores (p=0.001). Moreover,
the MCICs of 7.5 and 4 points were obtained for the Persian MSWS-12 and MFIS, respectively.

Conclusion: The Persian versions of the MSWS-12 and the MFIS were responsive outcome
measures for monitoring changes in walking and fatigue after balance and gait rehabilitation
in PWMS. The calculation of MCIC values would enhance the interpretation of changes in

clinical and research settings.

Key Words: Responsiveness, Minimally clinically important change, Multiple Sclerosis Walking

Scale-12, Modified Fatigue Impact Scale, Persian, Multiple Sclerosis
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Effect of Functional Electrical Stimulation Combined with Stationary
Cycling and Sit-to- Stand Training on Mobility and Balance
Performance in a Patient with Traumatic Brain Injury: A Case Report

Masoumeh Ebrabimzadeh1, Nakhostin Ansari?

1. Department of Physiotherapy, University of Social Welfare and Rehabilitation Sciences ,Tehran, Iran

2. Department of Physiotherapy, School of Rehabilitation, Tehran University of Medical Sciences, Tehran, Iran

Objective: the aim of this study was to investigate the effects of the simultaneous use of

FES and cycling and STS exercise on mobility and balance performance in a patient with TBI.

Methods: The participant was a 24-year-old man with a traumatic brain injury two years
prior to the intervention described in this case report. The accident caused right hemiplegia,
right foot drop, aphasia, and poor coordination of movement in both upper and lower limbs.
He was using a wheeled walker for functional mobility and was receiving routine rehabili-
tation before the initiation of treatment. A four week intervention in this study included
functional electrical stimulation of the quadriceps and tibialis anterior muscles combined
with stationary cycling and sit-to-stand training. Clinical Discussion Active and passive range
of motion of right ankle dorsiflexion, strength of ankle dorsiflexor, balance performance,

and mobility were measured before and after the intervention

Results: At the end of the sixth and twelfth sessions of post-treatment, passive ankle ROM
had increased by 2 degrees in comparison with baseline. Active ankle ROM had increased
by 5 and 8 degrees at the end of the sixth and twelfth sessions, respectively. The MMT of
the affected ankle dorsiflexors improved from 3+ at baseline to 5 at the end of the sixth
session. The WS10M increased from 0.84 m/s at baseline to 0.92 m/s and 1.07 m/s in the
sixth and twelfth sessions of treatment, respectively. The TUG time decreased from 46 sec-
onds at baseline to 40 seconds in the sixth session and 28 seconds in the twelfth session.
In addition, the Brief-BESTest score increased from 7 at baseline to 9 in the sixth session of
treatment. However, it did not change from the sixth to the twelfth session. At the end of
the intervention, the participant was able to walk 8 meters and sit to stand and stand to sit
independently. He was also able to dress by himself. At one-month follow-up, he was able

to walk up and down stairs using a tripod cane.
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Conclusion: This case study demonstrated that four weeks of FES combined with station-
ary cycling and STS has the potential to improve muscle strength and ROM, walking velocity,
and balance performance in a patient with a severe TBI. Future studies with a large sample
size and control group are recommended to gain a greater understanding of the effects of

FES combined with tasks such as stationary cycling and STS.

Key words: Functional electrical stimulation, functional mobility, balance performance,

traumatic brain injury, functional training
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1. Department of Physiotherapy, Musculoskeletal Rehabilitation Research Center, Ahvaz Jundishapur University
of Medical Sciences, Ahvaz, Iran

2. Department of Family Medicine, Faculty of Medicine and Dentistry, University of Alberta, Edmonton, Canada
3. Department of Psychiatry, Faculty of Medicine, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
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1. Department of Physiotherapy, School of Rehabilitation, Tehran University of Medical Sciences, Tehran, Iran 2
Student Research Committee, Tehran University of Medical Sciences, Tehran, Iran
2. Department of Physiotherapy, School of Rehabilitation Sciences, Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran
3. Department of Physiotherapy, School of Rehabilitation, Tehran University of Medical Sciences, Tehran, Iran
4. Musculoskeletal Rehabilitation Research Center, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
5. Department of Neurology, School of Medicine, Imam Khomeini Hospital, Golestan Hospital, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran
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1. Ph.D Student of Physical Therapy, Musculoskeletal Research Committee, Shiraz University of Medical Sciences,
Shiraz, Iran
2. Assistant Professor of Physical Therapy, Physical Therapy Department, School of Rehabilitation Sciences, Shiraz
University of Medical Sciences, Shiraz, Iran
3. Assistant Professor of Physical Therapy, Physical Therapy Department, School of Rehabilitation Sciences, Shiraz
University of Medical Sciences, Shiraz, Iran
4. PhD, Physical Therapy Department, School of Rehabilitation Sciences, Rehabilitation Sciences Research Center,
Shiraz University of Medical Sciences, Shiraz, Iran

5. Professor of Physical Therapy, Physical Therapy Department, School of Rehabilitation Sciences, Shiraz Universi-
ty of Medical Sciences, Shiraz, Iran
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1. BCs.PT., Graduated of Semnan University of Medical Sciences ,Neuromascular Rehabilitation Research Center,-
Faculty of Rehabilitation,Semnan University of Medical Sciences,Semnan,Iran

2. PHD.PT.,Assistant Professor,Neuromascular Rehabilitation Research Center,Faculty of Rehabilitation,Semnan
University of Medical Sciences,Semnan,lran

3. PT, Graduated of Semnan University of Medical Sciences ,Neuromascular Rehabilitation Research Center,Facul-
ty of Rehabilitation,Semnan

4. BCs.PT, Graduated of Semnan University of Medical Sciences, Neuromascular Rehabilitation Research Center,-
Faculty of Rehabilitation,Semnan University of Medical Sciences,Semnan,Iran

5. MD,Community MedicineSpecialist,Assistant professor, Department of community medicine, Faculty of Medi-
cine, Semnan University of Medical Sciences, Semnan, Iran

2 b 3hal o e o (59 2 (55 e 5 L3 032y £59 93 il dunlia s, 1S laal sl
S (e 4 Wie Jade Bos (e ) p 1bLS wliprad @il polais] Blaal b o Lrado SLS
me).»ld.a.u.»l.tbo\“LxE.o@b;@d)\hmd.mmuﬁmuwsg)yu)gdmub)malyl\’bg..o

Lz S5 (2 0 Wit Jduan (Bos o 9912 )0 0@ d Cud j9Sde Wl yed
S5k bl o (rapo (LS 2 0 Wio o811 (30 5851 F 6 0 ,2512) 85 FF (59 2 amllbo ciolismniyyd U9y
Block Randomization (g ds ol8l lail <83 elevil asagy a=llhe 4y 59y byl hls aS(MeP) i
12 Joia Giae (uo by cagrais)S 58 S g 0 oo ligyaiunills oligyas 06,8 das 5o
1& 439l 9 4o Biodex System IV Pro Isokinetic Dynamometer slSsws jl g2y dagly 51 Bl il



bdltbiosind pemlailibunSiSemswo s (BAAE

sz Ll Sl o soldiwl gauwly g 9351 cdlo 90 50 9 420 & slede Wjal iSlas g ol azyo
ALl ol 3] ams lgd 5.048) ol i # s 10 58,5 52 ol b’ pgS.ke coligas ol e
28,8 51,8 suzo (b))l 9)90 89)S dun y0

palisiunl K-S (5Ll (1giT 31 Ladg)S (5o ladols @583 (1982 Jlay JyiiS (sl lail sl 5)UT: a8l
Gy Sl O e0<P)olo o plis [y 89,5 ¥ 3o 4o lassls gjsi mogy dloy 0l I Slo ol 45w
O Gab o 4S 00,5 solaiuwl One Sample Paired T-test (yg051 5 Lo yuseito (1 5o s ogs lo Lise
Lol.(o/00>P)au,S saaliie 6yl (e clyuned wSblys colizyed 89,5 5o dsllhe 4 basye slapsio plad jo
(e00<P) 3515 1o iz il shls Wapsio jl plaSeun JyiS g ¢rjg Jami 89)S g0 40
©liyal 4 s Wbl b yed 4 w0y (asiio aslllae ol sl s ol & 4203 L g yaS Aol
oo pldis b ze Juade Glas us 59y 32995 51 yige il ddyle (ol 4y pblie )5 g Joss

L ze oo G 2 iduade has Lue iy Jood ©linped bl oligyed igadlS wlelS

99 gy Sl JyiS 59 5L 00yS iy gl 506
@Il dl1 g 939508 Ay Wino 01y

GBS dman TeligS cran 108l Blyuo ol s ame 63l agzme
1. Assistant Professor, Department of Physical Therapy, School of Paramedical Sciences, Mashhad University of
Medical Sciences, Mashhad, Iran. Shahbazim2@mums.ac.ir
2. Professor, Department of physiotherapy, School of Rehabilitation Sciences, Iran University of Medical Sciences,
Tehran, Iran.Sarrafzadeh.j@iums.ac.ir
3. Professor, Department of Physical Therapy, School of Paramedical Sciences, Mashhad University of Medical
Sciences, Mashhad, Iran. honegahban@yahoo.com
4. Assistant Professor, Department of Biostatistics, School of Health, Mashhad University of Medical Sciences,
Mashhad, Iran. akhlaghis@mums.ac.ir
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