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Background and Objectives: Neuro Myelitis Optica (NMO) is a rare progressive and disabling 
autoimmune disease. The disabling consequences of the disease affect many aspects of the patients 
and their family life. multidisciplinary rehabilitation can be very effective in promoting quality of 
life and slowing disease progression by working with different disciplines. The aim of this study is 
to report the effects of multidisciplinary rehabilitation on the performance and quality of life of a 
patient with NMO and her family. 

Case Report: This study reports a six-month multidisciplinary rehabilitation program conducted 
for a woman with NMO and her caregiver. The rehabilitation team included the patient’s caregiver, 
a neurologist, an occupational therapist, and a speech therapist. The approaches of stabilization and 
recovery, maintenance, modification, and prevention were used through 70 sessions of occupational 
therapy. Also, the occupational performance was assessed with the Canadian Occupational 
Performance Measure. Furthermore, the Persian version of SF36 was used to assess the quality of 
life. The speech therapy intervention was performed in 24 sessions and included breath strengthening 
exercises, sound therapy, and laryngeal muscle manipulation. After six months, the results showed a 
great improvement in the quality of life of the patient and her caregiver.

Conclusion: The use of team approaches in the face of progressive neurodegenerative diseases such 
as NMO has a significant impact on improving the quality of life of these patients and their families. 
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 What is “already known” in this topic:

Neuromyelitis Optica is a rare progressive neuro-
degenerative disease that affects many aspects of a 
patient and his or her family.

 What this article adds:

Using team approach and subject's cooperation in-
fluenced quality of life of the patient.
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1. Introduction

Neuro Myelitis Optica (NMO) is a rare 
autoimmune disease in which the myelin 
axons of the spinal and optic nerves are 
attacked by the immune system, resulting 
in widespread inflammation of the nerves 

[1]. The disease was previously known as a type of Mul-
tiple Sclerosis but was distinguished from the disease by 
the discovery of its unique antibody in 2004. The pres-
ence of aquaporin 4 anti-protein antibodies in these pa-
tients indicates that this protein, which is the main water 
channel in the membrane of nerve cells, is attacked, and 
especially the blood-brain barrier is disrupted [2, 3].

In these patients, a decrease or loss of vision and, 
depending on the degree of spinal nerve involvement, 
a range of symptoms of weakness, numbness, and pa-
ralysis of the limbs, muscle spasm, impaired bladder 
and bowel control, nausea, and hiccups are seen. Recur-
rence of seizures with a higher number and severity in 
the same period compared to patients with MS is seen in 
most of these patients [4]. However, although the main 
symptoms are related to ocular and spinal nerve involve-
ment, cerebral atrophy and cognitive impairment, espe-
cially decreased sensory processing speed and long-term 
memory and attention deficits have also been reported in 
these patients [5-7].

NMO accounts for less than one percent of white popu-
lations and between 20 and 48 percent of demyelinat-
ing diseases in non-white populations, especially in Asia 
and Africa. Studies have shown that the prevalence and 
course of this disease in Iran are similar to white popula-
tions. In 2019, the prevalence of this disease in Iran was 
1.31 per 100,000 people. The disease is more prevalent 
among women (more than 80% of cases) and the aver-
age age of onset of symptoms is 30 years [8].

The initial treatment after the first attack in these patients 
is a high dose of intravenous methylprednisolone and the 
next step is to change the blood plasma. After this stage, 
the main treatment is to prevent recurrence of the disease 
and recurrence of attacks with maintenance drugs such as 
Rituximab, Azathioprine, corticosteroids, etc. [9-12].

Because multiple factors are involved in progressive 
neurodegenerative diseases such as NMO, multidisci-
plinary rehabilitation can be very effective in promoting 
quality of life and slowing disease progression by work-
ing with different disciplines [13]. 

2. Patient Description

Patient (A) is a 42-year-old single woman living with 
her parents. she was a laboratory technician. Two years 
ago, after a few days of difficulty climbing stairs at work 
and feeling tired, he suffered his first attack and was 
hospitalized for two weeks. she began treatment with 
prednisolone and continued with oral corticosteroids. 
After stabilizing the discharge conditions and being se-
verely restricted in daily activities, she was referred to 
occupational therapy by a neurologist. The evaluation 
and treatment process was performed according to the 
guidelines of the American Occupational Therapy As-
sociation (AOTA) for Neurodegenerative Diseases as 
follows [14]:

The occupational therapy evaluation process began 
with visiting the patient at home and preparing an occu-
pational profile. The patient was confined to a wheelchair 
and the assessments showed spinal nerve involvement at 
levels C4 and C5. Based on the evaluation of sensation, 
range of motion, and muscle strength, no sensory and 
motor function was seen in the lower limbs and trunk. 
Functional assessment of upper extremity ranges of mo-
tion indicated limitations in activities above shoulder 
level and muscle strength at levels 3 and 4. On the other 
hand, there was severe spasticity in all limbs, which was 
mostly seen on the dominant side. Muscle weakness 
along with spasticity and fatigue had practically rendered 
the upper limb dysfunctional. The restrictions were so 
severe that they severely affected patient participation in 
all areas of occupation (basic and industrial activities of 
daily living, leisure, social participation, work, rest, and 
sleep). However, A had high self-confidence and strong 
morale. A's main caregiver was a 61-year-old housewife 
who was deeply disturbed by her daughter. The occupa-
tional therapist observed the mother's performance dur-
ing transferring, feeding, tweeting and dressing of A to 
identify the facilitators and barrios of her participation 
in these activities. It was identified that inappropriate ar-
rangement of home equipment, improper handling along 
with old age and the mother's inability were barriers in 
her participation. On the other hand, A’s confident per-
sonality act as a facilitator.  

The quality of life and occupational performance of A, 
which according to the AOTA recommendation in pa-
tients with neurodegenerative diseases are among the 
main aberrations of occupational therapy programs, were 
evaluated. The occupational performance was assessed 
using the Canadian Occupational Performance Measure, 
which is one of the most widely used tools in this field in 
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occupational therapy [15]. The Persian version of 36SF 
was also used to assess the quality of life [16]. 

The treatment process was performed in three stages: 
planning, implementation, and review of interventions. 
The treatment schedule was determined as 3 sessions 
per week of home visits. The main goals of treatment 
focused on ADL and Leisure occupations. Interventions 
were performed based on 4 main approaches to occu-
pational therapy in patients with neurodegenerative dis-
eases as follows.

Stabilization and recovery approach

In order to manage high muscle tone, long stretching 
exercises with weight-bearing on the limbs were used. 
On the other hand, because the spasticity of the patient 
made it very difficult for the caregiver to handle the pa-
tient, the neurologist who supervised the patient was 
asked to provide appropriate medication if he deems it 
appropriate. Increasing the dose of the antispasmodic 
drug Tizanidine by the specialist helped to modulate the 
patient's tone. Also, due to the drowsiness side effects 
of this drug, the time of its use was adjusted so as not to 
interfere with treatment sessions.

Maintenance approach

In order to maintain the range of motion of the joints 
and to prevent muscle shortening and proper posture of 
the patient on the bed and wheelchair, passive range of 
motion exercises for the joints were taught to the mother 
according to a regular daily schedule. A pair of wrist el-
bow orthosis was also prescribed for proper positioning 
of the upper limb (Figure 1) and a pair of Ankle Foot 
Orthosis for the lower limb.

Modification approach

In order to move inside the house, a lifter was purchased 
at the suggestion of the therapist (Figure 2). To fit the pa-
tient, two cotton pads were inserted in the lower part of 
the elevator and they were taught how to get on and off 
it. Changes were made to the arrangement of household 
items to make it easier for the patient to move around 
the house. The entrance of the bathroom was adjusted to 
fit the elevator and the equipment inside the bathroom 
was moved for proper rotation. In the bath, a bar was 

Figure 1. Wrist-Elbow Orthosis

Figure 2. Lifter for the Indoor Moving of the Patient’s
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installed at the patient's sitting height. The use of match-
ing glasses, spoons, and forks led to self-feeding inde-
pendence. To facilitate putting the patient in the car, a 
lifter for the car, and an electric wheelchair (Figure 3) 
were purchased for transportation outside the house. Lei-
sure activities inside and outside the home were planned 
and activities were determined in consultation with the 
patient and caregivers. Because he was interested in 
reading, prescribing a book stand helped him to do this 
activity more independently. On the other hand, it was 
planned to go to parties, parks, restaurants, and travel.

Preventive approach

In order to prevent bedsores, the caregiver was instruct-
ed in the regular examination and skincare methods. 
Cognitive-behavioral methods and expressive activities 
were used to control stress and prevent depression. To 
prevent pressure on the caregiver's body, the caregiver 
was instructed on the correct way of handling the patient 
to move, change the patient's clothes and bathe.

Due to the high level of anxiety of the main caregiver 
(mother), each session was allocated half an hour to psy-
chological interventions. He was first referred to a neu-
rologist for medication interventions to control anxiety. 
Gabapentin was prescribed for him. Daily breathing exer-
cises, muscle relaxation and meditation were taught to the 
mother and each session was practiced. Expressive activi-
ties were used to express themselves and their thoughts 
about stressors. In order to create the mother's occupa-
tional balance recreational activities and getting help from 
other people in doing related tasks were also used.

After 70 sessions of occupational therapy in 6 months, 
there was a great increase in the quality of life of A and 
her mother, based on SF36 results.

Speech therapy interventions

Speech therapy interventions in this patient include ex-
ercises to strengthen breathing, sound therapy, and laryn-
geal muscle manipulation.

In the field of strengthening breathing processes, ex-
ercises include improving the Maximum Phonation 
Time (MPT) [17] (MPT), improving the tail air capacity 
through a spirometer [18], regulating the function of in-
haling and exhaling, eliminating shoulder breathing and 
improving abdominal breathing and approach. The treat-
ment is the Buteyko Breathing Technique (BBT). BBT 
therapy is a technique based on improving the quality of 
life with three factors of nutrition, exercise, and creating 
general relaxation that includes maximum oxygen uptake 
and the ratio of oxygen to carbon dioxide [19]. In the field 
of sound therapy, exercises include relieving hoarseness, 
improving vocal hygiene, increasing sound accessibility 
by changing the position of the voice, and improving the 
vibration oscillation of the vocal cords. According to the 
Gantt chart of the treatment process, in the first 12 weeks 
of treatment, one treatment session was held each week 
focused on improving respiratory capacity.

The results showed an increase in MPT from 5 seconds 
to 21 seconds and an improvement in tail air capacity 
from about 500 ccs to 1,200 ccs through spirometer ex-
ercises. In the field of voice counseling, improving voice 
health is one of the main approaches to prevention and 
treatment. Voice health is a set of functions to maintain 
and improve the quality of a person's voice, which in-
cludes not using sound in a noisy environment, not con-
suming caffeinated substances, and casein The use of 
hot and cold fumigators and regular water consumption 
were considered [20]. Treatment was followed 6 weeks 
later with a dose of 2 sessions per week focusing on 
voice therapy exercises and the results show the overall 
improvement of hoarseness through the Voice Disabil-
ity Index (VHI) questionnaire taken before and after the 
sessions. The results do not show a significant change 
in the volume of the sound. Laryngeal muscle manipu-
lation approaches were performed to improve sound 
quality and relieve muscle spasms in 10 sessions of 10 
minutes per session [21]. The results after the sessions 
showed that the spasms in the larynx and SCM muscles 
were relieved and the patient complained of pain in the 
neck muscles.

Figure 3. Electric wheelchair for indoor and outdoor moving
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3. Discussion

In progressive neurodegenerative diseases, the goal of 
drug therapy is to reduce the rate of degradation of dis-
ease progression. While the focus of rehabilitation inter-
ventions is to maintain patient function despite disease 
progression. These interventions are used throughout 
the disease from early to advanced stages. In the course 
of the disease, there are many problems such as spastic-
ity, weakness, limited mobility, fatigue, pain, cognitive, 
mood and communication disorders, intestinal and blad-
der control disorders, swallowing and speech problems, 
limitation in daily life activities such as eating, dressing 
and Relocation, doing housework, and continuing to 
work and maintain income are created for the patient. 
To deal with a large set of evolving and changing dis-
abilities, the teamwork of a set of experts is essential. 
The group of interdisciplinary specialists can include a 
neurologist, psychiatrist, and other medical specialties, 
a nurse, physiotherapist, occupational therapist, speech 
therapist, psychologist, social worker, patient, family, 
and caregivers. Group cooperation between members, in 
addition to the impact on neurological deficits, helps to 
reduce or prevent many disabilities and secondary prob-
lems by establishing appropriate communication and 
creating a sense of productivity increases the quality of 
life of the patient and his family [13]. This study is the 
first study in Iran in which a report is presented on the 
effect of teamwork between a neurologist, occupational 
therapist, speech therapist, patient, and their caregivers 
in improving the performance and quality of life of a 
patient with NMO and his caregiver. In Iran, the use of 
group approaches and collaboration between specialists 
is weak and little attention has been paid to the impact of 
this approach on neurological patients such as NMO. It 
should be noted that rehabilitation services and interven-
tions are not separate or additional services and are not 
extraneous to medical and pharmaceutical services and 
should be provided together.

4. Conclusion

The use of team approaches in the face of progressive 
neurodegenerative diseases such as NMO has a signifi-
cant impact on improving the quality of life of these pa-
tients and their families. In this regard, the presence and 
cooperation of the rehabilitation team along with medi-
cal professionals is very important.
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توانبخشی چند تخصصی بیمار مبتال به نورومایالیتیس اپتیکا :گزارش موردی

مقدمهنورومایالیتیس اپتیکا )NMO(، یک بیماری خودایمنی ناتوان کننده و پیشرونده نادر است. عوارض ناتوان کننده این بیماری جنبه 
های مختلف زندگی بیمار و خانوده وی را تحت تاثیر قرار می دهد. توانبخشی چند تخصصی با استفاده از همکاری رشته های مختلف 
می تواند در ارتقای کیفیت زندگی و کاهش پیشرفت بیماری نقش موثری داشته باشد. هدف از این مطالعه گزارش تاثیرات توانبخشی 

چند تخصصی بر عملکرد و کیفیت زندگی یک بیمار مبتال به NMO و خانواده اوست.
توصیف بیمار: در این مطالعه ارئه 6 ماه توانبخشی چندتخصصی به یک خانم مبتال به NMO و مراقب وی گزارش شده است. تیم 
توانبخشی شامل بیمار و مراقب وی، پزشک متخصص مغز و اعصاب، یک کاردرمانگر و یک گفتاردرمانگر بوده است. طی 70 جلسه 
کاردرمانی رویکرد های افزایش ثبات و بهبودی، نگهدارنده، متناسب سازی و پیشگیرانه به کار گرفته شد. عملکرد آکوپیشنال با استفاده 
از مقیاس عملکرد آکوپیشنال کانادایی و کیفیت زندگی با استفاده از نسخه فارسی SF36 مورد ارزیابی قرار گرفتند. مداخالت اصلی 
گفتاردرمانی در 26 جلسه درمانی نیز شامل ارائه تمریناتی جهت تقویت عضالت تنفسی، صدادرمانی و مانیپوالسیون عضالت حنجره 

بوده است. پس از 6 ماه نتایج نشان دهنده بهبود کیفیت زندگی بیمار و مراقب وی بوده است.
 نتیجه گیری: استفاده از رویکردهای تیمی در مواجهه با بیماری های نورودجنراتیو پیشرونده مانند NMO تاثیر بسزایی بر ارتقای 
کیفیت زندگی این بیماران و خانواده های آنان دارد. در این زمینه حضور و همکاری تیم توانبخشی در کنار متخصصین پزشکی 

بسیار حائز اهمیت است. 
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