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ABSTRACT

‘We report a case of pediatric ocular myasthenia gravis. The child was a 4 -year- old boy who presented with bilateral ptosis and ophthalmoplegia in
the right eye following the history of fever and cough for 10 days.The pathogenesis of myasthenia gravis is autoimmune, the real etiology,
however, remains unknown. Virus has been suggested as an etiological agent of the disease. In this case symptoms begin after 10 days of proven
viral infection . Ice test was positive , Neuroimaging and acetylcholine receptor antibody testing were unremarkable. Symptoms improved with
pyridostigmine, with full resolution of ophthalmoplegia by 6 -month follow-up.
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INTRODUCTION:

Myasthenia gravis (MG) is an autoimmune disorder in which
acetylcholine receptor antibodies attack the post-synaptic membrane
of the neuromuscular junction, resulting in muscle fatigue. The
incidence rate is 1.2 per 1 million children per year. The average age of
onset in children is 7 years. Ocular types of MG are more frequent than
generalized and the age of onset is earlier than generalized type. (1-3) It
is also a rare disorder, especially in children(4) and in our institution
hence this case report.

Weakness varies daily and from hour to hour, typically rising toward
the end of the day. MG should be contemplated in every child with
ptosis and diplopia. Diagnostic tests include serum acetylcholine
receptor antibody levels, repetitive nerve stimulation test (RNST),
Neostigmin test, and the ice test. None of these tests, however, are 100
% sensitive or specific. (5-7) The aim of reporting this case is to assess
various tests for the diagnostic enforcement of ocular MG based on our
clinical experience at our institution and to prevent its recurrence.

Case Report:

A boy aged 4 years presented in April 2024 with chief complaints of
upper eyelid drooping of both eyes with more in the left upper lid and
double vision with both eyes open. Ocular symptoms were started after
10 days of fever and cough and have progressed over the past 3 months,
inconsistent, and this is marked towards the end of the day, whereas it
vanishes off the next morning after resting at night. Neither other
complaints of generalized body weakness, difficulty with speech, or
swallowing nor family history with an illness like this, thyroid disease,
grave disease, and diabetes mellitus have been reported. Physical
examination significant findings were the left eyelid had more ptosis
compared to the right lid with a right interpalpebral height of 8 mm, left
eye 5 mm (normal 12 mm), and restriction of movement superior and
medial in the right eye, left eye ocular motility was normal. At first, the
child came into the pediatric department then because of his eye
complaints, the child was referred to our department and suspected
with a neuromuscular disorder and then he was undergone with the
procedure of ice test. The result was positive and thus referred to the
pediatric neurology department. Their electromyography (EMG)
examination of muscle levator palpebrae superioris, has been checked
and that gave a decreased response which is greater than 10%, which
means positive for myasthenia gravis.

The neostigmine was given 0.04 mg/kg intramuscularly and was also
given atropine sulfate 0.01 mg/kg intramuscularly + 30 minutes before
neostigmine. The clinical improvement response of weakened muscle
strengthening had been observed for 15-30 minutes. The following
picture shows images from the child before(Figure la) and after
neostigmine injection (Figure 1b).

From the laboratory finding, the acetylcholine receptor antibody came
out to be 0.25 nmol/L which was normal, in general juvenile stage MG
patients have not reported autoantibodies found with the classical
diagnostics for AchR and MuSk antibodies in approximately 30% of
patients. Free T4 and TSH levels were normal. We also did not find any
thymic mass from the chest x-ray. He was diagnosed as MG Class 1
(Ocular type) based on classification from the Medical Scientific

Advisory Board (MSAB) of the Myasthenia Gravis Foundation of
America(MGFA).

He was initiated on pyridostigmine 7 mg/kg per day, divided into 3
doses for therapy. He did not experience an exacerbation of eyelid
ptosis, or other weakness and deterioration, and has been recovering
from 3 months as shown in (Figure 2a) and full resolution of symtoms
by 6 months (Figure 2b)

DISCUSSION:

MG is a neuromuscular transmission disorder that causes skeletal
muscle fatigue and fluctuating weakness. Juvenile MG is a rare
disorder of childhood, but its incidence and prevalence vary
geographically. Ocular types are more common than generalized
types. The juvenile type is the most common form in pre—pubertal age
(< 12 years old). It did not have a familial pattern and had the
characteristics of an autoimmune mechanism. (4)

Pathophysiology of MG through an autoimmune mechanism. The real
etiology, however, remains unknown. Virus has been suggested as an
etiological agent of the disease. The presence of antibodies to the
acetylcholine receptor in the nerve-muscle link reduces the
transmission of nerve impulses to the muscles. HLA antigen (Human
Lymphocyte Antigen) plays an important role in autoimmune diseases
and is often linked with myasthenia gravis. The presence of this
antigen increases the incidence of MG especially in children who are
seropositive to the acetylcholine receptor. (8)

Myasthenia gravis is considered a disease caused by B cells because B
cell is the one that produces anti-AChR bodies. However, the new
findings show that T cells produced by Thymus have an important role
in the pathophysiology of myasthenia gravis. This is indicated by the
large number of children with myasthenia experiencing thymic and
thymoma hyperplasia and thymectomy can reduce the clinical sign of
myasthenia gravis. However, the study showed a sensitivity of 89.5%,
specificity of 87.5%, and accuracy of 88.6% for CT compared to plain
radiography. (9) CT is superior to plain radiography in the diagnosis of
thymoma. (10) However in our, case we did a chest x-ray and there was
no sign of thymoma.

The most frequent clinical presentation of myasthenia gravis in
children is with ptosis, which is often associated with other ocular
symptoms namely unilateral or asymmetric ophthalmoplegia,
strabismus, and lid twitch, which may only be elicited after continued
upgaze. (11) These symptoms cause particular problems in children as,
if severe, they may cause persistent amblyopia. (12) Most children also
develop generalized muscle weakness, which presents as painless
fatigability of limb musculature, with resultant dysphonia, dysphagia,
and proximal limb weakness. Weakness is often fluctuating and
usually becomes more pronounced throughout the day and improves
with rest. Children are at risk of choking or aspiration and are at
increased risk of chest infection. Occasionally, impairment of the
respiratory muscles necessitates ventilatory support. This is known as
"myasthenic crisis".

Prepubertal MG is more likely to manifest as ocular myasthenia. There
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is an equal male-to-female ratio, in contrast to the female
predominance that is seen in peri-/post-pubertal children, and a better
prognosis, with a higher rate of spontaneous remission in prepubertal
presenters. Peri- or post-pubertal patients presenting with MG share
more similarities with adult-onset MG

Ptosis, however, may be caused by a variety of disorders, so the
distinction between myasthenic and nonmyasthenic ptosis is critical.
Diagnostic tests to establish the diagnosis of MG include the ice test,
repetitive nerve stimulation test(RNST), neostigmine test, and serum
acetylcholine receptor antibody levels. Bronstein and Desmedt later
showed that the local cooling improved myasthenic neuromuscular
block, whereas warming had the opposite effect. The Cooling process
can improve neuromuscular transmission so the placement of ice for
5-10 minutes on the eyelid will improve ptosis. The result is positive if
there is resolution of ptosis. This test has a sensitivity of 96% while the
specificity is 88%. (13,14) Clinically, the use of the ice test is more
advantageous than the Neostigmine test because this test is rapid,
simple, and inexpensive with a high degree of specificity and
sensitivity. The ice test is particularly useful in children whom the use
ofanticholinesterase agents is contraindicated by cardiac status.

Repetitive Nerve Stimulation has a sensitivity of 82% with a
specificity of 100%. However, the sensitivity of RNS is different for
some subgroups where ocular type sensitivity is only 67%. The
recommendation for electrophysiological examination that is
recommended to obtain high and better sensitivity is SFEMG (Single
Fiber Electro Myography). (15)

The Neostigmine test may produce false—positive and false-negative
results and also carries cardiac risk and other complications (including
significant bradycardia, loss of consciousness, and death). (16)The
sensitivity of the anti-acetylcholine receptor antibody test is 50% to
75% in subjects with ocular myasthenia. Although its specificity is
high, the anti-AChR antibody concentration cannot be used to predict
individual severity. In children with negative antibodies to the
acetylcholine receptor, but symptoms appear at a younger age, there
might be such a congenital myasthenia gravis and about 40-50% of
them have antibodies to muscarinic receptors. (17)

In developing countries like us, antibody testing is still very difficult to
do routinely, but somehow we managed to do this test but the results
were negative. The ice test and SFEMG test are still the first choice
because they are fast, easy, affordable, and not invasive and lead to our
diagnosis. Neostigmine test also helps, but close monitoring of vital
signs is needed, knowing the dangerous side effects of cholinergic that
can occur. Management of juvenile ocular myasthenia gravis is
intended to reduce the symptoms of the disease and reduce the severity
of'the disease to develop into a generalized type.

The administration of pyridostigmine as an acetylcholinesterase
inhibitor is the main choice. Acetylcholinesterase inhibitors retard the
degradation of Ach that occurs by enzymatic hydrolysis in the
neuromuscular junction. As a result, the effect of Ach is prolonged,
leading to a variable improvement in strength. Acetylcholinesterase
inhibitors are the first line of treatment due to their safety and ease of
use. It provides only symptomatic therapy and is usually not sufficient
in generalized MG. Nonetheless, in some children, this is the only
therapy ever needed for good control. For children and younger
adolescents, the initial dose is 0.5 to 1 mg/kg every four to six hours, up
to a daily dose of 7mg/kg. In this child pyridostigmine dose is | mg/kg
every 4-6 hours. If the acetylcholinesterase inhibitor still does not
provide a good response, it can be combined with an
immunosuppressant agent such as prednisolone. Remission or
improvement occurs in 65-75% of children. Other therapies include
thymectomy, azathioprine, cyclosporine, and intravenous
immunoglobulin.

The prognosis of children with MG is better than adults. Many cases
had remission without treatment, therapy requires long—term follow-
up in children over the age of 3 years. A cross-sectional study by
Ahigeaki in Japan in 607 MG ocular children found that regular use of
drugs for 2 years would reduce the complications of diplopia and
improve the quality oflife. (18)

CONCLUSION:
Ocular myasthenia gravis in a child is a very rare case, and it can be
diagnosed through a few relevant tests for myasthenia gravis. The child

was given the first line of anti-myasthenic treatment with
pyridostigmine. Clinical improvement can be reached after 3 months
of therapy. Monitoring and management are needed in the long term to
reduce the risk of recurrence and progression of the disease to a general
type. The other important thing in the successful management of
myasthenia is looking for the etiology. Knowing the etiology,
management therapy would be more precise and effective.

Figure laand 1b-

Figure2aand 2b -

REFERENCES-

1. Sri-udomkajorn S, Panichai P, Liumsuwan S. Childhood myasthenia gravis: clinical
features and outcomes. Journal of the Medical Association of Thailand = Chotmaihet
thangphaet. 2011;94 Suppl 3:S152-7.

2. Alam MS, Devi Nivean P. Early onset bilateral juvenile myasthenia gravis
masquerading as simple congenital ptosis. GMS Ophthalmol Cases. 2017;7:Doc07.
Published 2017 Mar 7. doi:10.3205/0c000058

3. Heckmann J M, Hansen P, Toorn R van, Lubbe E, Janse van Rensburg E, Wilmshurst J.
The characteristics of juvenile myasthenia gravis among South Africans. SAMI, S. Afr.
med. j. [Internet]. 2012 June [cited 2019 Jan 24]; 102 (6): 532-536.

4. Nair AG, Patil-Chhablani P, Venkatramani DV, Gandhi RA. Ocular myasthenia gravis: a
review. Indian J Ophthalmol. 2014;62(10):985-91.

5. Kubis KC, Danesh-Meyer HV, Savino PJ, Sergott RC. Theice test versus the rest test in
myasthenia gravis.Ophthalmology. 2000 Nov; 107(11):1995-1998.

6. Miller NR, Newman NIJ. The essential clinical neuroophthalmology 5 ed. Philadelphia:
Lippincott; 1999.

7. Simon RP, Aminoff MJ. Clinical neurology. Fifth ed. NewYork: Appleton and Lang;
1999

8. Phillips, W. D., Vincent, A. (2016). Pathogenesis of myasthenia gravis: update on
disease types, models, and mechanisms. F1000 Research, 5, F1000 Faculty REV-1513.
doi:10.12688/f1000research.8206.1

9. Aydin, Y., Ulas, A. B., Mutlu, V., Colak, A.,Eroglu, A. (2017). Thymectomy in
Myasthenia Gravis. The Eurasian journal of medicine, 49 (1), 48-52.

10.  Yang WT, Lei KI, Metreweli C. Plain radiography and computed tomography of
invasive thymomas: clinicopathologic correlation Australasian radiology
1997:41(2):118-24

11.  Parr JR, Jayawant S. Childhood myasthenia: clinical subtypes and practical
management. Developmental Medicine and Child Neurology. 2007;49(8):629-635.

12. Ellenhorn N, Lucchese N, Greenwald M. Juvenile myasthenia gravis and amblyopia.
American Journal of Ophthalmology. 1986;101(2):214-217.

13. Borenstein S, Desmedt JE. Local cooling in myasthenia. Improvement of
neuromuscular failure. Archives of neurology. 1975;32(3):152-7.

14.  Natarajan, Byju Saifudheen, Kondanath Gafoor, V Jose, James. (2016). Accuracy of the
ice test in the diagnosis of myasthenic ptosis. Neurology India. 64. 1169;10.4103/
0028-3886.193780

15. Bou Ali, Hanna Salort-Campana, Emmanuelle Grapperon, Aude-Marie Gallard,
JulienFranques, Jérome Sevy, Amandine Delmont, Emilien Verschueren, Annie Pouget,
Jean Attarian, Shahram. (2016). New strategy for improving the diagnostic sensitivity of
repetitive nerve stimulation in myasthenia gravis: RNS in MG. Muscle Nerve. 55.
10.1002/mus.25374

16. Benatar M. A systematic review of diagnostic studies in myasthenia gravis. 2006. In:
Database of Abstracts of Reviews of Effects (DARE): Quality-assessed Reviews
[Internet]. York (UK): Centre for Reviews and Dissemination (UK); 1995.

17.  Meriggioli MN, Sanders DB. Muscle autoantibodies in myasthenia gravis: beyond
diagnosis. Expert Rev Clin Immunol. 2012;8(5):427-38.

18.  Suzuki SM, Hiroyuki I, Tomihiro N, Yuriko M, Masayuki T, Emiko K, et al. (2014).
Quality of life in purely ocular myasthenia in Japan. BMC neurology. 14. 142.
10.1186/1471-2377-14-142.

I International Journal of Scientific Research |—| 75 |



