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Case report: Mirror‑image 
hypermetropic anisometropia in 
nontwin brothers
Hajar Farvardin1,2, Anis Shamsi2,3, Majid Farvardin1,2

Abstract:
Mirror‑image is a term to describe a physical characteristic of some identical twins that appear 
asymmetrically on opposite sides as if they are looking in a mirror. Mirror‑image anisometropia in 
monozygotic twins was previously reported in the ophthalmic literature. In this article, we describe a case 
of mirror‑image hypermetropic anisometropia in siblings aged 8 and 5 years old. Nontwin brothers, 8 and 
5 years old, with mirror‑image hypermetropic anisometropia, were referred to the pediatric ophthalmology 
clinic. Corrected distant visual acuity was 20/20  (ocula dextra  [OD]), 20/60  (ocula sinistra  [OS]) 
in the older brother, and 20/50  (OD), 20/20  (OS) in the younger brother. Cycloplegic refraction 
was + 3.5 − 1.25 × 180 (OD), +7.75 − 1.5 × 30 (OS), and + 7.0 − 0.75 × 20 (OD), +2.0 − 1.0 × 170 (OS) 
in the older and younger brother, respectively. The axial length difference between the two eyes was 
1.47 mm in the older and 2.01 mm in the younger brother. Hypermetropic anisometropia that may 
lead to anisometropic amblyopia may happen in nontwin brothers. This emphasizes the importance of 
complete ophthalmologic examination in the siblings of all patients with anisometropia.
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Introduction

Mirror‑image means matching reflections 
in two persons when facing each other. 

This term is generally used for monozygotic 
twins. They have the same but opposite 
characteristics, such as dominant handedness, 
dental structures, or ocular manifestations.[1] 
Mirror image anisometropia was previously 
reported in monozygotic twins.[1‑4] One study 
also reported this phenomenon in nontwin 
siblings.[5] This article presents the first case 
of nontwin brothers with mirror‑image 
hypermetropic anisometropia.

Case Report

Two brothers were referred to the 
ophthalmologist for evaluation of amblyopia 

treatment. Glasses were previously 
prescribed for both patients. Their parents 
were third‑degree relatives  (first cousins) 
with no refractive errors. Complete 
ophthalmic examination, including visual 
acuity, ocular motility testing, cycloplegic 
refraction, slit‑lamp examination, and 
dilated fundus examination, was done for 
them. Cycloplegic refraction was assessed 
by a Topcon RM‑800 auto refractometer 
(Topcon Medical System, Japan) 30 min after 
the instillation of two drops of cyclopentolate 
hydrochloride 5  min apart. Keratometry 
and axial length were measured with an 
intraocular lens Master 700  (Carl Zeiss 
Meditec AG, Jena, Germany).

A  f u l l  o p h t h a l m i c  e x a m i n a t i o n 
revealed “mirror‑image hypermetropic 
anisometropia” in them. The older 
brother was 8  years old. His right eye’s 
corrected distant visual acuity was 20/20, 
and his left eye was 20/60. Cycloplegic 
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refraction was  +  3.5  −  1.25  ×  180 in the right eye 
and + 7.75 − 1.5 × 30 in the left eye. The younger brother 
was 5 years old. His visual acuity was 20/50 in the right 
eye and 20/20 in the left eye. Cycloplegic refraction 
was + 7.0 − 0.75 × 20 in the right eye and + 2.0 − 1 × 170 
in the left eye. Keratometry and axial length are 
shown in Table  1. Ocular movements were normal, 
and no ocular deviation was detected in either of the 
patients. Slit‑lamp biomicroscopy and dilated fundus 
examination revealed no abnormality. Amblyopia 
treatment, previously started for them, was continued 
with part‑time patching.

Discussion

It was previously shown that genetics greatly contributes 
to refractive errors in the human population.[6] 
Hammond et al., in their large twin eye study on 226 
monozygotic and 280 dizygotic twins, reported high 
heritability for myopia and hyperopia as discrete 
traits  (90% and 89%, respectively).[7] Estimates for 
the heritability of axial length, which is the largest 
contributor to refractive error, range from 40% to 
94%.[6] Fewer genetic research has investigated the role 
of the genetic component in hypermetropia. A study on 
100 hyperopic patients found no specific familial pattern 
for their refractive error. However, 30% of the enrolled 
patients had a positive family history of hyperopia in 
first‑degree relatives.[8] Different sampling and analytic 
methods have led to a wide variability in the reported 
rates of heritability of refractive errors in twin studies. 
Furthermore, it is important to remember that classical 
twin studies assume a great match of environmental 
influences for all twins, leading to an overestimation 
of heritability.[9]

The “Mirror‑image” phenomenon is generally a 
term used in identical twins. This term describes 
a  r e v e r s e  p h e n o t y p i c  d i f f e r e n c e  b e t w e e n 
individuals’ right and left sides, such as opposite-
handedness, facial asymmetry, or other physical 
characteristics.[4] This phenomenon can approximately 
be found in 25% of monozygotic twins. However, few 
cases of mirror image have been previously reported 
in the ophthalmic literature. Mirror‑image myopic 

anisometropia and hypermetropic anisometropia 
were previously reported in five pairs of identical 
twins.[1‑4] The mirror image in identical twins occurs 
when a fertilized egg splits later than normal, around 
days 9–12.[1] Yet, no clear reason for the mirror‑image 
phenomenon in nonidentical twins and siblings is 
suggested.

Park et al. reported a case of mirror‑image anisometropic 
myopia in nontwin siblings. The cycloplegic refraction 
was −12.50 + 4.0 × 80° (right eye), −4.50 + 0.75 × 90° (left 
eye) in the girl, and −5.00  +  3.50  ×  95°  (right eye), 
−11.50 + 4.00 × 85° (left eye) in the boy. The axial length 
difference was 1.52  mm in the sister and 1.91  mm 
in the brother. They concluded that severe myopic 
anisometropia might be related to genetic inheritance. 
So far, this is the only mirror‑image ocular manifestation 
report in nontwin siblings.[5] Yang et al. reported mirror 
images of condylar hyperplasia, malocclusion of teeth, 
and midline shift of the mandible in two nontwin 
brothers. After discovering a similar abnormality in 
their father, they concluded that mandibular condylar 
hyperplasia could be genetic in origin, possibly Y‑linked 
or autosomal dominant.[10]

In our case report, we reported mirror‑image 
hypermetropic anisometropia in nontwin brothers. 
Anisometropia had also led to mirror‑image amblyopia 
in these brothers. The axial length difference was 
1.47  mm in the older brother and 2.01  mm in the 
younger brother. The difference in axial lengths 
between the eyes had been the causative factor. There 
are some differences between our case report and the 
one previously reported by Parks et  al. The siblings 
in our study were two brothers, but in Parks et  al.’s 
study, there were one brother and one sister. The 
siblings in our study had hypermetropic anisometropia 
compared with myopic anisometropia in Parks et al.’s 
study.[5] To the best of our knowledge, this is the first 
report of mirror‑image hypermetropic anisometropia 
in nontwin siblings. Further genetic investigations of 
refractive anomalies and mirror‑imaging in identical 
twins and nontwin siblings might lead to a better 
understanding of the pathophysiology of refractive 
errors. Detection of possible genetic predispositions 

Table 1: Mirror‑image details in nontwin brothers
8‑year‑old brother 5‑year‑old brother

OD OS OD OS
BCVA 20/20 20/60 20/50 20/20
FCR +3.50−1.25×180° +7.75−1.50×30° +7.0−0.75×20° +2.0−1.0×170°
AL (mm) 22.20 20.73 20.40 22.41
Mean K (D) 43.84 43.34 43.79 43.64
K1 (D) 42.99×5° 42.45×23° 42.94×7° 43.05×148°
K2 (D) 44.7×95° 44.23×13° 44.64×97° 44.23×58°
OD: Ocula dextra, OS: Ocula sinistra, BCVA: Best‑corrected visual acuity, FCR: Full cycloplegic refraction, AL: Axial length
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for developing severe refractive errors may also 
lead to efficient screening program designs in the 
future.
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