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Abstract: CHARGE syndrome is a rare genetic disorder associated with many ocular 
anomalies including amblyopia, strabismus and high refractive errors. It has been found 
that the visual acuity of patients with CHARGE syndrome is typically lower than 20/60. 
After reviewing the literature, there has been a lack of detailed information about the 
assessments of visual function. Thus, this case report illustrates the strategy plan to treat 
amblyopia and refractive correction for a young girl with CHARGE syndrome. 
Keywords: CHARGE syndrome, amblyopia, visual function, mixed astigmatism, refractive 
correction

Introduction
CHARGE syndrome (CS) is caused by rare genetic disorder with incidence rate of 
approximately 1:10,000–15,000 live births.1–3 The term “CHARGE” is an acronym 
summarizing six clinical features of the syndrome: involving coloboma, heart defects, 
atresia of the choanae, restriction in growth and/or development, genital anomalies and 
ear anomalies.4 It has been reported that 70% of patients with CS had a mutation in the 
CHD7 (chromodomain helicase DNA-binding protein) gene.5 The visual function is 
commonly affected, with coloboma representing a major feature and being present in 
72% to 95% of patients.6–8 Coloboma is generally chorioretinal, and it may affect the 
eyelid, iris and optic disc. The macula can also be affected and this would cause 
substantial reductions in central visual acuity.9 There are other ocular anomalies asso-
ciated with CS including microcornea, microphthalmos, nystagmus, ptosis, amblyopia, 
strabismus and high refractive errors.6,10 Studies have found that the mean value of visual 
acuity (VA) was less than 20/60 in subjects with CS.6,7,9,10 However, there is lack of 
detailed information in other aspects of visual function due to some difficulties in 
participation of CS patients.11 Among these studies, there were no assessments of 
refractive error corrections and/or details about the treatment of amblyopia. Thus, the 
aim of this case report is to examine in details the visual function of a young girl with CS 
having bilateral amblyopia and provide her with the refractive correction including 
a treatment plan of amblyopia.

Case Report
The study was approved by the Ethics Committee in Qassim University and the 
patient’s parents have given a written informed consent for the publication of the 
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case. The study was carried out according to the tenets of 
the Helsinki Declaration for the conduct of medical 
research with human subjects.

A 7-year-old female with CS presented to our pediatric 
optometry clinic to assess her visual function. She was 
born premature at 29 weeks and diagnosed with congenital 
heart defect when she was 3 years old. The patient exhib-
ited hearing loss, restriction in growth (height, 105 cm; 
weight, 20.5 kg) and a characteristic facial appearance. 
Her mental age was that of a 5-year-old based on the 
evaluation of the scientific committee in the ministry of 
education which is responsible for classifying students 
with disabilities. The girl complained of gradual decrease 
in distance vision for both eyes during the last two years. 
There was no history of wearing glasses and her parents 
reported that she did not undergo any ocular examination 
in the past three years.

Clinical Findings
First Visit
In the first visit, the ocular examinations of our patient 
involved the assessment of anterior segment. The fundus 
examination by direct ophthalmoscopy revealed a very 
mild bilateral chorioretinal/optic disc coloboma. 
Intraocular pressure (IOP) measured 15 mmHg in the 
right eye and 16 mmHg in the left eye.

The uncorrected visual acuity (VA) was measured 
using an auto chart projector with the Snellen’s chart at 
6 m. The uncorrected VA in her right eye was 20/40, 
improving to 20/30 with pinhole, whereas the UCVA of 
the left eye was 20/100, improving to 20/50 with pinhole. 
The dry and cycloplegic refraction were obtained by the 
use of both standard retinoscopy and autorefractor 
(NIDEK AR-310), and three static measurements of 
refractive error were averaged for each eye. 
Cyclopentolate 1% was instilled 3 times after 
5-min intervals, and then cycloplegic refraction was 
obtained. The findings showed a high mixed astigmatism 
in both eyes, and the patient was given an appointment 
after one week for post mydriatic test (PMT) to examine 
the subjective refraction acceptance (see Table 1).

The mean corneal curvature, measured using an auto-
refractor was 7.18 and 7.34 mm, respectively. The bino-
cular vision function was also assessed using a cover– 
uncover test at both distance (3 m) and near (40 cm). 
The results of cover test showed alternating esotropia of 
15Δ prism diopter at near and 10Δ prism diopter at dis-
tance, by using Hirschberg method.

Second Visit
After one week, the patient attended for PMT and subjec-
tive refraction was performed to examine the child toler-
ance of maximum cylindrical power correction. The best 
subjective refraction was given as shown in Table 2.

Treatment Plan as a First Intervention 
Strategy for Treatment of Amblyopia
The visual assessment of child showed a bilateral amblyo-
pia with high mixed astigmatism in both eyes. Thus, a new 
prescribed spectacles were given to the child and the parents 
were instructed to ensure a full-time wearing of the glassed 
accompanied with part-time patching of the right eye (4 to 6 
hours per day) for two months period. Although the patient 
has small ESO deviation, the binocular vision evaluation 
showed almost good fixation with some limitation in the 
abduction movement of extraocular muscles.

Third Visit
The patient returned to our clinic after two months and the 
parents reported that her vision improved with the new 
prescribed glasses. The parents confirmed that she has 
been wearing the glasses all the time; however, they 
were struggling with patching time as the girl refused to 
complete the assigned hours (only 1 to 2 hours per day). In 
this visit, re-evaluation of the visual function was obtained 
including the measurements of refractive error, the cor-
rected VA and the binocular vision function. The dry 
objective and subjective refraction showed no significant 

Table 1 The Average Measurements of Dry and Cycloplegic 
Auto Refraction

Dry Auto Refraction SPH CYL AXIS

Right eye (OD) −0.75 −3.25 22

Left eye (OS) −2.50 −2.75 153

Cycloplegic Auto Refraction
Right eye (OD) Plano −3.50 20

Left eye (OS) −1.25 −3.00 145

Table 2 The Best Subjective Acceptance After Cycloplegic 
Refraction and VA

Subjective 
Refraction

SPH CYL AXIS VA VA with 
Pinhole

Right eye (OD) Plano −1.75 20 20/30 20/30

Left eye (OS) −1.00 −2.00 145 20/50 20/50
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differences compared with the previous visit. The mea-
surements of corrected VA showed one line improvement 
in both eyes (see Table 3). The assessments of the bino-
cular vision function also revealed no changes in the ESO 
deviation and the movements of extraocular muscles.

Further appointments are required each 3 months to 
observe the changes in refraction and evaluate the effi-
ciency of the amblyopia treatment as well as the fundus 
examination.

Discussion
The ocular abnormalities associated with CS including 
strabismus and high refractive errors are not well eluci-
dated, as most cases in the literature were not reported 
with full assessments of amblyopia treatment. However, 
this rare case report of the CS child provides a detailed 
evaluation of refractive errors corrections with an appro-
priate intervention strategy for treating amblyopia.

Our case has a very mild bilateral chorioretinal/optic 
disc coloboma and the visual functionality was affected 
due to the involvement of optic disc and retina. The girl 
also has high astigmatism and ESO deviation and this has 
led to a significant reduction in distance visual acuity for 
both eyes. The impact of these ocular abnormalities has 
impaired her visual function and caused bilateral 
amblyopia.

The results showed that the child has a difference in the 
spherical power between the two eyes (more than 1D), 
with high mixed astigmatism and ESO deviation. Studies 
have reported that in anisometropic amblyopia, the refrac-
tive errors should be corrected first with optical interven-
tion, whereas in strabismic amblyopia the amblyopia needs 
to be treated initially.12,13 The challenge was in how to 
prescribe the optimum visual correction without creating 
visual distortion due to the high astigmatism. Thus, the 
best subjective refraction acceptance was given to avoid 
the intolerance of maximum astigmatism power.

In this case, the optimum sphere/cylinder correction 
was applied to obtain the best corrected visual acuity, 
while the residual visual deficit was due to amblyopia. 

Numerous researchers have suggested that refractive cor-
rection alone is therapeutic in its own right, by creating 
a clear foveal image to be received by the retinal signals of 
the amblyopic eye.14–16 One study also indicated that 
refractive correction alone improves the VA not only in 
subjects with anisometropic amblyopia but also in patients 
with strabismic amblyopia.15

The patching strategy to treat amblyopia is the most 
popular method that has been used for centuries.17 

Randomized clinical trials have shown that 6 hours of 
patching is a more effective method compared to 1% 
atropine drop.18,19 Another randomized study has exam-
ined 507 amblyopic children aged 7 to 12 years old, with 
VA ranging from 20/40 to 20/400.20 The results showed 
that 53% of children improved with patching, optical 
correction, atropine and near visual activities, while 25% 
improved with optical correction alone. The findings indi-
cate that the amblyopia treatment is beneficial and effec-
tive even for children above the age of 7 years old. 
Therefore, the treatment plan for this case was to apply 6 
to 4 hour patching per day with the best refractive correc-
tion. Clearly the data showed that this strategy improved 
the VA (one line improvement in both eyes) in two months 
period of time, although the child did not complete the 
total assigned hours of patching.

The girl has acceptable communication skills and the 
parents made considerable effort to encourage her to draw 
and read some words. During the clinical sessions, she was 
cooperative in visual acuity and subjective refraction tests. 
However, her general behavior has some issues, as the 
parents were struggling in convincing her to complete 
the patching time. It is possible that her visual function 
could have been improved if she completed the total time 
of patching, or it could be that only 1 to 2 hours of 
patching along with the optical correction have achieved 
the maximum visual improvement.

In humans, many studies have evaluated emmetropiza-
tion process and the development of refractive errors.21,22 

The data have shown a significant reduction in the magni-
tude of astigmatism and hyperopia over the first few years 
of life.23 One study examined the visual development in 
children and reported that emmetropia is achieved at the 
age of 10 to 12 years old.24 It is well established that 
uncorrected refractive errors disrupts the normal emmetro-
pization process, and this is thought to be due to the 
absence of a clear retinal image which is important to 
send an accurate visual feedback for the development of 
visual system. Thus, for this CS case, the treatment plan 

Table 3 The Subjective Refection and VA After Two Months of 
Amblyopia Treatment

Subjective 
Refraction

SPH CYL AXIS VA VA 
with Pinhole

Right eye (OD) Plano −1.75 20 20/30 20/25

Left eye (OS) −1.00 −2.00 145 20/40−2 20/40
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will continue by monitoring the development of the visual 
system, providing optimum correction of refractive error 
along with the treatment of amblyopia until she reaches 12 
years old.

Conclusion
This rare case demonstrates an appropriate amblyopia 
treatment for CHARGE syndrome patient. The data 
showed that part-time patching with refractive correction 
is an effective treatment in eliminating amblyopia. Eye 
practitioners should be aware of the other ocular abnorm-
alities associated with CS including high refractive errors, 
strabismus and amblyopia. Future investigation is needed 
to examine the long term effect of amblyopia treatment 
upon a large number of CS patients.
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This research was approved by the human ethics commit-
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