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Abstract 
Aim: Microcephaly is a neurodevelopmental disorder and eye being a derivative of neural tube is most commonly affected. This 

study describes ocular manifestations associated with microcephaly. 

Materials and Methods: A prospective study was conducted which included 16 children referred from department of paediatrics 

with diagnosis of microcephaly. Detailed history followed by Ocular examination with assessment of visual acuity, strabismus 

evaluation, slit lamp examination and fundoscopy were performed. Visual acuity assessment was done by Snellen’s and Jaeger’s 

chart for distance and near vision respectively in verbal children and fixation behaviour assessment for preverbal children.  

Result: Mean age of children was 5yrs. All children showed delayed development of visual system. The ocular manifestations 

observed were myopia in 7, delayed fixation in 4, strabismus in 5, and horizontal nystagmus in 2 children. 

Conclusion: Myopia (7/18 as per our results) and strabismus (5/18 as per our result) being the ocular manifestations most often 

associated with microcephaly require early detection, prompt management and follow-up so as to reduce visual morbidity that 

results from these conditions 
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Introduction  
Microcephaly is a neurodevelopment disorder and 

eye being a part of neural tube derivative is commonly 

affected in microcephalics.(5,6) Variety of ocular 

abnormalities are associated with microcephaly, the 

most common being squint and optic atrophy.(1,3)  

Microcephaly is defined by cranial parameters at 

least two standard deviation below the mean for the age 

and sex, considered in a given population.(3) 

Microcephaly is usually autosomal recessive but can 

also be autosomal dominant. 

In various studies conducted it was stated that 

microcephaly has a significant association with ocular 

manifestations , especially the true microcephaly also 

known as “Giacomini’s disease” is a rare form of 

hereditary microcephaly, its frequency being estimated 

to be one in 50,000 births.(3) Its most commonly 

associated with squint and optic atrophy.(1,3)  

Microcephaly is usually autosomal recessive but 

when associated with chorioretinal dysplasia 

transmission is through autosomal dominant mode.(4,7)  

Most children with cerebral palsy as a result of 

ischemic insult to brain are microcephalic with 

developmental delay, and two important ocular findings 

in such patients are strabismus and myopia.(1)  

There are various syndromes where in mirocephaly can 

be associated with ocular abnormalities such as Downs 

syndrome, Patau syndrome, Edward syndrome, Wolf-

Hirschhorn syndrome,(9) Williams syndrome, DeGeorge 

syndrome, seckle cell syndrome,(2) holoprosencephaly, 

Rett syndrome, Cohen syndrome, Cockayne syndrome, 

Aicardii Goutieres syndrome(8) etc. 

The eye and the brain both being derivatives of 

neural tube most of the microcephalics present with 

ocular abnormalities. Thus this is a prospective study 

that describes the ocular manifestations associated with 

microcephaly.  

 

Aims  
i. To detect ocular abnormalities in children with 

microcephaly.  

ii. For early diagnosis, treatment and follow up of the 

ocular abnormalities seen in children with 

microcephaly. 

 

Materials and Methods 
A prospective study was conducted at our 

institution which included 18 children referred from 

department of paediatrics with diagnosis of 

microcephaly. Duration of the study was six months. 

Detailed history followed by ocular examination with 

assessment of visual acuity, complete strabismus 

evaluation, slit lamp examination and fundoscopy were 

performed. Visual acuity assessment was done by 

Snellen’s and Jaeger’s chart for distance and near vision 

respectively in verbal children and fixation behaviour 

assessment for preverbal children.  

The ethical committee clearance was granted after 

which children were subjected to the study. Total of 18 

children were subjected to the study. Patient profile, 

head circumference, birth history, developmental delay, 

and ocular findings were documented and the data were 

analyzed. Visual assessment and visual developmental 

delay associated with microcephaly were noted and 

treated accordingly.  
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Table 1: Causative factors in microcephaly 

Cause of microcephaly Number of subjects 

Cerebral palsy 9 

Severe malnutrition 4 

Downs syndrome 2 

congenital 3 

Total 18 

 

Statistical Analysis 
Total of 18 children (n=18) with microcephaly 

were examined as per above method and sorted into 

percentages with pie chart.  

 

Table 2: Observation and analysis 

Ocular Findings  No. of subjects 

N=18 

Myopia  7 

Delayed fixation  4 

Stabismus  5 

Nystagmus  2 

 

Chart 1 

 
 

Result and Discussion 
Mean age of children in the study was 5yrs. All 

children (n=18) showed delayed development of visual 

system. In addition all subjects were detected to have 

one or more of the ocular manifestations with myopia 

being observed in 7, delayed fixation in 4, strabismus in 

5, and horizontal nystagmus in 2 children. 

Microcephaly and Refractive Error: The most 

common type of refractive error noticed in children 

with microcephaly is myopia followed by 

hypermetropia and astigmatism.(1) 

In a study by Sasmal NK, Maiti P out of 140 

microcephalics 12.9% children were myopic while 

8.6% showed hypermetropia and astigmatism in 3.6% 

cases.(1) 

In our study it was found that there were 7 myopics 

out of 18 microcephaly children accounting for about 

39%. There were no hypermetropic or astigmatism 

noticed in these subjects. 

Table 3: 

 Sasmal NK, 

Maiti p 

Present study 

No. of subjects  140 18 

% of myopia  12.9% 39% 

% of 

hypermetropia  

8.6% nil 

% of 

astigmatism  

3.6% nil 

 

Microcephaly and delayed fixation: As microcephaly 

can result in developmental delay or microcephaly by 

itself may be the result of developmental delay, the eyes 

are most frequently affected in their growth and 

development.(1) 

Many syndromes as described above show 

microphthalmos or microcornea in such children due to 

abnormality in neural crest cells which is a source of 

both brain and the eyes.(3) 

Hence delayed fixation is often noticed in the 

children with microcephaly accounting for about 22% 

in our study. 

 

Table 4: 

 Sasmal NK, 

Maiti P 

Present 

study 

No. of subjects  140 18 

% of delayed fixation  20.7% 22% 

 

Microcephaly and strabismus: Strabismus is one of the 

most common association found in several studies. 

Squint- an aetiological marker in microcephaly.(13) 

In the study, ocular manifestations in children with 

cerebral palsy, the percentage of squint was noted to be 

36.4% out of 140 microcephalics.(1) 

In a study by Rustom and Fisken, out of 50 

microcephalics 35 of them showed to have convergent 

squint.(13) 

Where as in our study we found 28% of the 

microcepahlics with squint. All of them were observed 

to have convergent squint. 

 

Table 5: 

 Sasmal 

NK, 

Maiti P 

Rustom 

and 

Fisken 

Present 

study 

No. of 

subjects  

140 50 18 

% of 

starbismus  

36.4% 70% 28% 

 

Microcephaly and nystagmus: Nystagmus doesn't 

manifest as a single entity but is usually associated with 

syndromes.  

In our study the two children with nystagmus and 

microcephaly were diagnosed to have downs syndrome. 
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Table 6: 

 Ljubic A, 

Trajkovski 

V 

Sasmal 

NK, 

Maiti P 

Present 

study 

No. of 

subjects  

134 140 18 

% of 

nystagmus  

9.7% 9.3% 11% 

 

Conclusion 
Myopia (7/18 as per our results) and strabismus 

(5/18 as per our result) being the ocular manifestations 

most often associated with microcephaly require early 

detection, prompt management and follow-up so as to 

reduce visual morbidity that results from these 

conditions.  

This study can be a significant contribution in the 

field of pediatric ophthalmology with regular screening 

and treatment of visual impairment in microcephalics 

due to any cause. This in turn would reduce the burden 

of ocular morbidity in such children. 
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