Physical therapy for a patient with neuromyelitis
optica during the acute phase: A case report
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Abstract

The aim of this report was to examine the safety of physical therapy for hemiplegia in a patient with neuromyelitis optica
in the acute phase. A 32-year-old female with neuromyelitis optica diagnosed by magnetic resonance imaging had a T2-
weighted hyperintense lesion in the central cord from C2 to T2 and was positive for serum anti-aquaporin-4 antibodies.
Upon admission to the hospital, her Expanded Disability Status Scale, Medical Research Council scale for muscle strength
score, and sensory score (according to the American Spinal Injury Association sensory assessment) were 9.0, 37, and 158,
respectively. The patient commenced physical therapy on day 4. A locomotion exercise using an orthosis was started as
soon as possible. Her left-side limb muscle strength improved to approximately grade 4 by a manual muscle test with
improvements in the Expanded Disability Status Scale score (from 9.0 to 6.0), Medical Research Council scale for muscle
strength score (from 37 to 54), sensory score (from 152 to 203), and all functional independence measure dominants
compared with the respective values on admission. This report shows that a carefully supervised physical therapy program
did not cause deterioration of the patient’s symptoms.
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from the patient for her anonymized data to be published
in this article. The patient visited our hospital because of
left hemiplegia and limb sensory disorder. Upon admis-
sion to the hospital, her Expanded Disability Status Scale
(EDSS) score,* Medical Research Council (MRC) score
for muscle strength score,’ and sensory score (according
with American Spinal Injury Association sensory

Introduction

Neuromyelitis optica (NMO) is an inflammatory disorders
characterized by repeated exacerbation and remission of
severe optic neuritis and transverse myelitis.! Transverse
myelitis often leads to a flaccid paralysis along the area of
inflammation. Physical therapy is one treatment for NMO.
However, there are only few reports regarding physical ther-
apy for NMO,>? and no published studies have focused on
the safety of physical therapy during the acute phase. This
article reports an instance of acute phase physical therapy in
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The patient was a 32-year-old female with NMO diag-

nosed by magnetic resonance imaging (MRI) who had a
T2-weighted hyperintense lesion in the central cord from
C2 to T2 (Figure 1) and was positive for serum anti-aqua-
porin-4 antibodies. Written informed consent was obtained
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Figure 1. Spinal cord MRl in the acute phase. The sagittal plane (a) and axial plane (b) of T2-weight hyperintense lesion in the central cord.

assessment)® were 9.0, 37, and 158, respectively. She had
paralysis and decrease muscle tone in the left side of her
body (mainly in the lower limb, L1-S5 region), but no
respiratory and pain problem. The clinical chart of the
medical treatment, rehabilitation program, and clinical
improvement is shown in Figure 2. The patient underwent
treatment by steroid pulse therapy (methylprednisolone
1000 mg/day, days 2—4, and days 6-8). In addition, plasma
exchange (plasma volume = 60 mL/kg/day, days 10, 13,
16, 18, and 20) was performed five sessions and intrave-
nous immunoglobulin (dosage = 0.4 g/kg/day, days 24,
25, 26, 27, and 28) was administered five times (Figure
2(a)). Prednisolone was taken orally 20 mg/day as post-
therapy. The patient commenced physical therapy on day
4. During the first physical therapy evaluation, her gen-
eral status was lucid and her left-side limb muscle strength
(i.e. paralysis side) was approximately grade 1-2 by a
manual muscle test (MMT). She started a standing exer-
cise and muscle strength training immediately. Physical
therapy was performed 5 days/week for 60 min. The mus-
cle strength training started with isotonic movements
(shoulder flexion, hip flexion, and knee extension). The
paralyzed muscles received electrical muscle stimulation
(EMS) using an EMS device (AUTO Tens PRO Rehabili
Unit; Homer Ion Co. Ltd., Tokyo, Japan). We performed
EMS at 20 Hz with a monophasic square-wave pulse with
a duration of 250 ps, an on time of 5 s, an off time of 2 s,
no rise time, and decay using the EMS device. Belt elec-
trodes were used for skeletal muscle stimulation. The
electrodes were wrapped around the waist, distal parts of
the thigh, and the crus of the paralyzed side (Figure 3).
Each exercise was performed without exceeding 17 on the
15-point Borg scale. Furthermore, she was carried out
gait practice step by step as the spasticity improved. She
performed a locomotion exercise using a walker and

knee-ankle-foot orthosis from day 14. She also started
locomotion using an elbow crutch and foot orthosis with-
out assistance from day 24. She was subsequently trans-
ferred to a rehabilitation hospital on day 34 because her
overall condition had improved and she had completed
treatment in the acute phase. Her left-side limb muscle
strength improved to approximately grade 4 by the MMT,
with improvements in the EDSS score (from 9.0 to 6.0),
MRC muscle strength score (from 37 to 54), sensory score
(from 152 to 203), and all functional independence meas-
ure dominants compared with the respective values
on admission (Tables 1-3). She did not experience wors-
ening of the symptoms (e.g. pain and spasticity) during
hospitalization.

Discussion

In this study, we performed intensive rehabilitation from
the inflammatory phase in a patient with NMO. To our
knowledge, there are no previous reports on the safety of
physical therapy in patients with NMO during the acute
phase. However, it has been considered that the perfor-
mance of exercise during the acute phase of the disease
can lead to deterioration of the patient’s symptoms.
Nevertheless, intensive physical therapy has recently
been shown to have positive effects in patients with
inflammatory myopathies.”® This study showed that a
physical therapy program did not exacerbate symptoms
in a patient with NMO when performed cautiously based
on the patient’s degree of subjective fatigue and muscle
pain. Therefore, we consider that a carefully supervised
physical therapy program can be applied safely and
effectively in patients with NMO, as well as in patients
with inflammatory myopathies”® and neuromuscular
disorders.’
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Figure 2. The clinical chart in a patient with NMO. (a) Medical treatment, (b) rehabilitation program, and (c) clinical improvement.
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Figure 3. Belt electrodes were wrapped around the waist, distal
parts of the thigh, and the crus of the paralyzed side. The waist
electrode had a width of 5.5 cm and a length of 40 cm twice (a),
the thigh electrode had a width 5.5 cm and a length 54 cm (b),

and the crus electrode had a width 5.5 cm and a length 31 cm (c).

In most cases of NMO, treatment in the acute phase does
not involve physical therapy until medical treatment has been
completed. In this situation, many patients with NMO must
stay in bed for 1-2 weeks. Previous studies have revealed that
the bed rest leads to muscle disuse atrophy.'®!! It has further
been reported that muscle atrophy can even occur in healthy
people, and may be apparent after only 5 to 10 days.'!? In
recent studies, early physical therapy with medication resulted
in effective physical outcomes in patients with several dis-
eases, as long as the therapy was performed cautiously and
was supervised by a medical doctor and/or physical thera-
pist.”!3 Therefore, starting physical therapy during the acute
phase may also be important in patients with NMO. However,
there are no reports on physical therapy in patients with NMO
in the acute phase. In future research, it is necessary to
increase the number of patients and consider the safety of
physical therapy in the acute phase.
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Table I. The functional independence measurement score.

Table 3. Sensory assessment.

FIM domains Admission score Discharge score
Self-care

Feeding 5 6

Grooming 4 6

Bathing 4 6

Upper extremity dressing 4 6

Lower extremity dressing 4 6

Toileting 3 6
Sphincter control

Bladder 3 6

Bowel 3 6
Transfer

Bed, chair, wheel chair 4 6

Toilet 4 6

Tub, shower | 5
Locomotion

Walk/wheelchair | 4

Stair | 4
Communication

Comprehensive 7 7

Expression 6 7
Social cognition

Social interaction 7 7

Problem-solving 7 7

Memory 7 7
Total 75 108

FIM: functional independence measure.

Table 2. Medical Research Council scale for muscle strength
score.

Muscle Admission Discharge
Shoulder abductors Left | 4
Right 5 5
Elbow flexors Left | 4
Right 5 5
Wrist extensors Left 2 4
Right 5 5
Hip flexors Left I 4
Right 5 5
Knee extensors Left | 4
Right 5 5
Foot dorsiflexors Left | 4
Right 5 5
Total (out of 60) 37 54
Conclusion

We described a physical therapy program in a case of
hemiplegia and sensory disorder caused by NMO. This
study showed that a carefully supervised physical therapy
program did not cause deterioration of the patient’s
symptoms.
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Table 3. (Continued)

Admission Discharge
Superficial Thermal Superficial Thermal
sensation nociception sensation nociception
S2  Left 0 0 | 2
Right 2 2 2 2
S3  Left O 0 | 2
Right 2 2 2 2
S4- Left O 0 | 2
5 Right 2 2 2 2
Total 152 203

0: absent; |: altered; 2: normal.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethical approval

Ethical approval to report this case was obtained from the Hiroshima
University of Ethics Committee (approval no./ID: E-1171-1, Pg. 6,
lines 106—-108).

Informed consent

Written informed consent was obtained from the patient(s) for their
anonymized information to be published in this article (Pg. 7, lines
110-112).

ORCID iD

Yuichi Nishikawa https://orcid.org/0000-0002-0088-8447

References

1.

10.

11.

12.

13.

Wingerchuk DM, Lennon VA, Lucchinetti CF, et al. The spec-
trum of neuromyelitis optica. Lancet Neurol 2007; 6: 805-815.
Sato M, Sugiyama K, Kondo T, et al. Rehabilitation for para-
plegia caused by neuromyelitis optica: a case report. Spinal
Cord 2014; 52(Suppl. 3): S14-S15.

Schreiber AL, Fried GW, Formal CS, et al. Rehabilitation of
neuromyelitis optica (Devic syndrome): three case reports. Am
J Phys Med Rehabil 2008; 87(2): 144—148.

Kurtzke JF. Rating neurologic impairment in multiple scle-
rosis: an expanded disability status scale (EDSS). Neurology
1983; 33(11): 1444-1452.

Paternostro-Sluga T, Grim-Stieger M, Posch M, et al. Reliability
and validity of the Medical Research Council (MRC) scale and
a modified scale for testing muscle strength in patients with
radial palsy. J Rehabil Med 2008; 40(8): 665-671.

Furlan JC, Fehlings MG, Tator CH, et al. Motor and sensory
assessment of patients in clinical trials for pharmacological
therapy of acute spinal cord injury: psychometric properties of
the ASIA Standards. J Neurotrauma 2008; 25(11): 1273-1301.
Nishikawa Y, Hosomi N, Ueno H, et al. Deviation in the
recovery of the lower limb and respiratory muscles of patients
with polymyositis: a preliminary clinical study. J Phys Ther
Sci 2016; 28(9): 2652-2655.

Spector SA, Lemmer JT, Koffman BM, et al. Safety and effi-
cacy of strength training in patients with sporadic inclusion
body myositis. Muscle Nerve 1997; 20(10): 1242—1248.
Aitkens SG, McCrory MA, Kilmer DD, et al. Moderate resistance
exercise program: its effect in slowly progressive neuromuscular
disease. Arch Phys Med Rehabil 1993; 74(7): 711-715.
Kortebein P, Ferrando A, Lombeida J, et al. Effect of 10 days
of bed rest on skeletal muscle in healthy older adults. JAMA
2007; 297: 1772-1774.

Ferrando AA, Paddon-Jones D, Hays NP, et al. EAA supple-
mentation to increase nitrogen intake improves muscle function
during bed rest in the elderly. Clin Nutr 2010; 29(1): 18-23.
Dirks ML, Wall BT, Snijders T, et al. Neuromuscular electrical
stimulation prevents muscle disuse atrophy during leg immobi-
lization in humans. Acta Physiol 2014; 210(3): 628—641.
AVERT Trial Collaboration group. Efficacy and safety of
very early mobilisation within 24 h of stroke onset (AVERT):
a randomised controlled trial. Lancet 2015; 386: 46-55.


https://orcid.org/0000-0002-0088-8447

