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a b s t r a c t 

Anophthalmia is a rare genetic disorder. It is defined as the absence of one or both eyes in a 

patient. It can be unilateral or bilateral. Based on the absence of anatomical structures, it is 

divided into primary, secondary, and degenerative anophthalmia. It occurs in an infant with 

a diabetic mother or any exposure to teratogens. Most of the patients have a positive family 

history of anophthalmia or related genetic disorder. Its diagnosis is crucial as there is a sim- 

ilar condition called micro ophthalmia. Sometimes it is difficult to differentiate between 

severe microphthalmia and anophthalmia. We present a case of a 5-day-old infant diag- 

nosed with bilateral anophthalmia. In the majority of the cases of bilateral anophthalmia 

✩ Competing Interest: The authors declare that they have no conflict of interest. 
∗ Corresponding author. Jeton Shatri. 

E-mail address: jeton.shatri@uni-pr.edu (J. Shatri). 
https://doi.org/10.1016/j.radcr.2021.09.001 
1930-0433/© 2021 Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the CC 

BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

https://doi.org/10.1016/j.radcr.2021.09.001
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
mailto:jeton.shatri@uni-pr.edu
https://doi.org/10.1016/j.radcr.2021.09.001
http://creativecommons.org/licenses/by-nc-nd/4.0/


R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  3 7 7 2 – 3 7 7 5  3773 

the patients usually have a positive family history of antenatal exposure to teratogenic sub- 

stances. But in our case, no family history or antenatal teratogenic exposure was noted. 

© 2021 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Anophthalmia is the medical term for the absence of one or
both eyes. Is a rare anomaly that occurs as a result of insults
to the developing eye(s) during the first 8 weeks of life [1] The
prevalence of congenital anophthalmia ranges from 3 to 14
per 100,000 population. It is the result of insufficient devel-
opment or complete regression of the optic vesicle [2] . Con-
genital anophthalmia applies to all cases where there are no
visible ocular remnants, and there is the complete absence
of ocular structures and neuroectodermal tissues inside the
sockets. Congenital anophthalmia is a disease of rare occur-
rence and has been described for the first time in 1547 by Ly-
costhenesand in 1609 by Schenk [3] . Mann classified anoph-
thalmos as three distinct types: primary, secondary anoph-
thalmos, and Consecutive or degenerative anophthalmos [4] .
Primary anophthalmia is caused by failure of formation of the
optic pit and optic outgrowths from the forebrain, occurs from
arrested development of the eyes in early fourth week of ges-
tation, in 0.18-0.4 cases per 10.000 births [5] . This produces
an absence of the lens, optic nerves, and chiasma. Secondary
abnormalities of the orbit occur, with orbital growth univer-
sally retarded to some extent. Extraocular muscles may be
absent and the optic foramen size is often decreased, which
occurs from in utero events [5] . degenerative anophthalmia:
there is initial ocular development but again for some rea-
son starts to degenerate - possibly from lack of blood supply
to the eye and surrounding structures. Anophthalmia may be
difficult to differentiate, both clinically and by imaging, from
 

Fig. 1 – (A) Sagittal T1-weighted images visible optic nerve. (B) T1
magnetic resonance imaging of the sellar region. 
severe microphthalmia [6] . When bilateral, anophthalmia has
a high rate of associated central nervous system abnormal-
ities, septo-optic dysplasia, corpus callosum dysgenesis, and
pituitary anomalies [7] . However, it is always confused with
the term clinical anophthalmia or severe microphthalmia. It is
clinically difficult to distinguish severe microphthalmia from
anophthalmia in routine ophthalmology practice. Small con-
junctival fornices, narrowed palpebral fissure range and com-
mon hypoplasia of the periocular soft tissues frequently ac-
company microphthalmia or anophthalmia. Microphthalmia
refers to a reduction in the size of the globe because of con-
genital developmental disorder or acquired causes. Microph-
thalmia can be classified as severe, simple, and complex de-
pending on the anatomical appearance of the globe and the
degree of reduction in the axial length. Clinical findings, as
well as imaging modalities and genetic analysis, are impor-
tant in making the definitive diagnosis. 

Case presentation 

A male infant (5 days) was born at 40 weeks of gestation to
a healthy non-consanguineous parent (21 years old mother
and 24 years old father). Fetal ultrasound had not noticed any
change in the child’s development. There was no history of di-
abetes or any congenital pathology. The mother had no break-
through processes, nor reported taking medication, alcohol,
tobacco, or drugs during pregnancy. Physical examination af-
ter birth revealed a birth weight of 3.450 g and a body length
of 49 cm. The initial ophthalmic exam of the infant patient re-
-weighted signal hyperintensity is a common finding at 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 2 – Magnetic resonance of Brain. (A), (B) Axial plane FLAIR (fluid-attenuated inversion recovery) demonstrates atrophic 
optic nerve. (C) Coronal plane T2-weighted shows atrophic optic nerve. (D) Axial T2-weighted image show phthisis bulbi. (E) 
T2-weighted coronal plane demonstrates atrophic optic nerve. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

vealed small palpebral fissures with the absence of both eyes
and other eye structures and the absence of extrinsic eye mus-
cles. Brain magnetic resonance imaging (MRI) was performed
to exclude any accompanying central nervous system malfor-
mation. T1-weighted images (WI), T2-WI, and post-contrast
T1-WI were obtained at axial, sagittal, and coronal planes. Or-
bital MRI was also performed to show intraorbital structures.
The globes were found to be quite small and cystic in appear-
ance. Cornea, lens, and sclera were not observed ( Fig. 1 ). On
close inspection of brain MR images, we found some more
useful images for orbits. Although both optic nerves were hy-
poplastic in the intraconal orbital space, the optic nerves were
not found at the distal optic canal in both patients ( Fig. 2 ).
Since optic nerves/chiasma are visible, we believe this is not a
true primary anophthalmia case, but bilateral congenital ph-
thisis bulbi (perhaps secondary to bilateral heavy-form persis-
tent hyperplastic primary vitreous [PHPV]). Congenital phthi-
sis bulbi may well be called “secondary anophthalmia” or “de-
generative anophthalmia.”Brain MRI did not show any accom-
panying central nervous system abnormality. One more thing
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for this case is the reason of bright T1-signal on the entire hy-
pophysis (instead of normally being present only at posterior
hypophysis hyperintensity), Figure 2 . 

Discussion 

Anophthalmia is a spectrum of disorders that include true
anophthalmia, and clinical anophthalmia, also called severe
microphthalmia, in which a small amount of ocular tissue
can be found in the orbit on neuroimaging, even though the
globe may appear to be absent externally. Once the diagnosis
has been established, systematic examination with both oc-
ular and systemic imaging tests (ultrasonography, computed
tomography, MRI) should be performed to rule out additional
neurological associations. Our patient presented with bilateral
anophthalmia. The defect is often bilateral, similar to that in
our patient. Reviewing the literature, we couldn’t find any case
of anophthalmia in Kosovo prior to this case. Although anoph-
thalmia is closely linked to genetic and familiar causes, our
patient had no family history of a similar condition [8] . 

The genetic mechanisms underlying the pathogenesis of
anophthalmia/microphthalmia (AM) are complex and involve
multiple inheritance patterns, including recessive and domi-
nant autosomal, as well as an X-linked inheritance mode for
syndromic anophthalmia. Non-syndromic anophthalmia, has
been associated with sporadic de novo arising mutations, as
we suspect is the case in our patient. Nevertheless, discerning
the inheritance pattern can challenging, as AM is presented
with a wide range of genotypic and phenotypic variability,
even in members of the same family. This phenotypic het-
erogeneity may arise due to mosaicism, genetic modifiers and
environmental factors, that modify the expression of proteins
crucial to the normal development of the eye. 

Anophthalmia/Microphthalmia (AM) has a multifactorial
etiology, involving chromosomal abnormalities, monogenic
mutations and environmental factors. Chromosomal anoma-
lies involve aneuploidy, triploidy, translocations, deletions and
duplications and are responsible for 20%-30% of the cases,
whereas monogenic mutations including missense, nonsense,
deletions, insertions and splice-site mutations, account for
the rest. These loss-of-function mutations affect numerous
genes that are heavily implicated in the pathogenesis of AM,
with the most important ones including SOX2, PAX6, RAX,
OTX2 and CHX10, that code for transcription factors incorpo-
rated in the initiation of the eye field and STRA6, ALDH1A3 and
RAR β involved in the retinoic acid signaling pathway. Studies
suggest that around 75% of cases with severe bilateral anoph-
thalmia, as was present in our patient, stem from monoallelic
loss-of-function mutations in SOX2 or OTX2 genes and bial-
lelic loss-of-function mutations in the STRA6 gene. 

Our patient’s condition was diagnosed after birth and an-
tenatal ultrasonography failed to pick the anomaly. A possible
reason for not picking the anomaly antenatal is the old equip-
ment used in rural health care centers. Magnetic resonance
imaging scans facilitate the diagnosis of anophthalmia. MRI
scans show the absence of a globe within the orbit although
soft amorphous tissue may be seen. Imaging findings of a clin-
ical anophthalmia case series in which there were a variety of
intraorbital, intracranial, and craniofacial anomalies [6] . Con-
genital microphthalmos and aplasia of the optic nerves, chi-
asm, and tracts in an otherwise healthy subject were detected
[8] . The difference in our case was that the patient has anoph-
thalmia instead of microphthalmos. 

The main reason our patient is unique, usually, most of the
patients with anophthalmia have a positive family history of
anophthalmia or related genetic disorder or any exposure to
antenatal risk factors such as diabetes mellitus and teratogens
like drugs. But our patients had no such history or antenatal
exposure. 

Conclusion 

Anophalmia is a rare genetic disorder. When it is bilateral,
most of the time the patient has positive family history or
exposure to teratogens during pregnancy. This case is a rare
case where a patient with anophthalmia has a negative fam-
ily history and no exposure to any antenatal teratogen. Due to
its similar appearance, it is sometimes difficult to differenti-
ate from clinical anophthalmia also called severe micro oph-
thalmia. Investigations like MRI and ultrasound can help to
differentiate between them. 

Patient consent 

Written consent for publication was obtained from the pa-
tient. 
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