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Purpose: To report a rare case of Aicardi syndrome presenting with concurrent peripheral retina nonperfusion
with 360-degree neovascularization in the right eye and stalk tissue with a peripapillary fibrovascular membrane
and tractional retinal detachment (TRD) in the left eye.

Observations: A one-month-old girl was referred for an ophthalmic evaluation to confirm the diagnosis of Aicardi
syndrome due to abnormal brain magnetic resonance imaging. A 360-degree circumferential peripheral avas-
cular retina with extensive neovascularization was present in the right eye. Stalk tissue with fibrovascular
proliferation causing TRD was found in the left fundus. The retina of the right eye became quiescent after
completing peripheral laser photocoagulation. The detached retina in the left eye was flattened, and the peri-
papillary chorioretinal lacunae became visible one year after surgical removal of the traction. In addition, the
axial length growth of the left eye regained.

Conclusion and importance: This is a rare case of Aicardi syndrome with concurrent peripapillary fibrovascular
traction in one eye and peripheral retina nonperfusion in the other eye. Surgical intervention is vital not only for

removing the traction and flattening the retina but also for promoting continual growth of the eyeball.

1. Introduction

Aicardi syndrome is a rare genetic disorder seen almost exclusively in
females, with presumed X-linked dominant inheritance.! It is charac-
terized by a triad of infantile spasm, complete or partial agenesis of the
corpus callosum, and chorioretinal lacunae.” Other major or supporting
ophthalmic features that form part of the diagnostic criteria include
optic nerve head hypoplasia, optic disc coloboma, and microphthalmia.
Anterior segment ophthalmic features that have been reported are a
persistent pupillary membrane,” posterior synechiae,” an iris cyst,” and
aniridia.® The published posterior segment ophthalmic findings
comprise persistent fetal vasculature,® optic nerve aplasia,” a morning
glory disc,® and posterior scleral ectasia.’

Here, we present a rare case of an infant diagnosed with who was
found to have a stalk-like fibrovascular membrane with focal tractional
retinal detachment (TRD) and successfully underwent ophthalmic sur-
gical intervention with improved anatomical outcomes.

2. Case report

A girl was born at 38 weeks of gestation with a birth weight of 2580 g
via elective cesarean section. At one month old, she presented with
frequent eye blinking seizure-like attacks with evidence of left-sided
focal epileptic discharge on the electroencephalogram (EEG). Brain
magnetic resonance imaging (MRI) showed dysgenesis and thinning of
the corpus callosum (Fig. 1), dilation of the ventricles, cystic lesions at
bilateral thalamostriatal grooves, hypoplastic bilateral hippocampal
formation, cystic change at bilateral anterior temporal lobes and inferior
frontal lobes, and loss of normal myelinated tracts at posterior capsules
and dorsal brain stem. She was referred for an ophthalmic evaluation
based on the impression of Aicardi syndrome. To confirm the diagnosis
of Aicardi syndrome, genetic testing was performed and demonstrated a
homozygous TREX1 gene mutation (c.292293insA and p.
(Cys99Metfs)).

The ophthalmic examination under anesthesia (EUA) at one month
of age revealed poorly developed retinal vasculature that was mildly
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Fig. 1. Magnetic resonance imaging (MRI) of the patient. Sagittal T1-weighted
MRI shows thinning of the corpus callosum (white arrows).

tortuous with no significant dilatation, the presence of an inferior pre-
retinal hemorrhage, and a peripheral 360-degree avascular zone in the
right eye (Fig. 2A). The left eye featured stalk tissue and focal TRD
involving the superior peripapillary area (Fig. 2B). Fundus fluorescein
angiography (FA) demonstrated extensive 360-degree neo-
vascularization with late hyperfluorescence over the retina vascular-
avascular border in the right eye and focal hyperfluorescence over the
peripapillary stalk tissue in the left eye (Fig. 2C and D). Her right eye
underwent indirect peripheral laser photocoagulation over the avas-
cular retina, and the left eye simultaneously underwent 23G-system pars
planar vitrectomy to release the peripapillary fibrovascular traction.

In the follow-up EUA performed at 13 months of age, the right retina
was quiescent post photocoagulation, and there was no recurrent fibrous
formation over the left retina, with reattachment of the affected retina.
The most significant postoperative finding after removal of the overlying
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fibrovascular membrane and flattening of the underlying retina was the
identification of peripapillary chorioretinal lacunae in the left eye
(Fig. 3A) within the corresponding region. From the subsequent EUA
performed at 26 months of age, her right retina remained stationary,
while peripapillary chorioretinal lacunae in the left eye increased in size
and number (Fig. 3B).

Prior to vitrectomy at one month of age, the axial length of the left
eye was 1.03 mm shorter than that of the right eye. EUA at 13 months
and 26 months of age showed axial length development, and the
spherical equivalent of the left eye was almost comparable to that of the
right eye (Table 1). Intraocular pressures were within normal ranges
bilaterally. Over the last two and a half years, her fix-and-follow vision
became bilateral, and her ambulatory ability developed independently.

3. Discussion

In our case report of Aicardi syndrome, we emphasized the rare
ophthalmic finding of a peripapillary stalk with focal TRD and successful
attachment of the retina with continual development of the eye
following vitrectomy. The structure that protrudes forward into the
vitreous could be a persistent fibrovascular stalk due to incomplete
regression of the hyaloid artery. With time, this broad-based stalk causes
traction on the retinal layer, leading to the formation of retinal folds and
retinal tenting, as seen in our patient. From the literature review, only a
single case report has documented the presence of unilateral epipapil-
lary and peripapillary gliotic tufts, where it was described as persistent
fetal vasculature.” In contrast to our patient, the patient described in the
previous report was treated conservatively.

At the age of 1 month, our patient underwent 25G vitrectomy to
release the fibrous traction. The aim of surgery was to regain the normal
anatomical structure of the patient’s left eye. After the surgery, the
affected retina was flattened, with no recurrence of fibrous membrane
formation. The recovery of the retinal structure even contributed to
unmasking the clinical features of peripapillary chorioretinal lacunae
(Fig. 3), which helped to confirm the diagnosis of Aicardi syndrome in
this child by fulfilling the classical triad of this disorder.'? Although the
patient’s eyes were not microphthalmia at birth, the axial length in the
left eye was shorter than the right eye. Removal of the traction also

Fig. 2. Fundus photographs and fluorescein angiog-
raphy of the patient at 1 month old: (A) Tortuosity of
the retinal vessels and inferior preretinal hemorrhage
were noted in the right eye with 360-degree periph-
eral retina avascularity. (B) A peculiar looking stalk
with fibrovascular proliferation (white arrows) and
abnormal vitreoretinal traction accompanied by
tractional retinal detachment was noted in the left
eye. The macula could not be identified, and retinal
vessels were not apparent. (C) Tortuosity of the
retinal vessels, absence of the foveal avascular zone,
and extensive neovascularization near the junction of
the vascular and avascular regions were seen in the
right eye. (D) Hyperfluorescence of the fibrovascular
stalk and absence of the normal retinal vasculature
were noted in the left eye.
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Fig. 3. Follow-up left fundus photographs of the patient (A) at 13 months old: showing classic peripapillary chorioretinal lacunae, and (B) at 26 months old: showing
the progression of the morphology of the peripapillary chorioretinal lacunae in terms of size and number.

Table 1
Profile of the axial length and spherical equivalent at different ages.

Age (Months) Axial length (mm) Spherical equivalent (diopters)

oD 0os oD 0Os
1 18.42 17.45 —6.50 —6.75
13 21.64 22.44 -12.75 —14.50
26 24.84 24.41 —11.50 -8.75

allowed the left eye to grow in parallel with the right eye, as evidenced
by continual elongation of the axial length (Table 1), thus preventing the
sequelae of microphthalmia and possible phthisis bulbi.

Unilateral peripheral retinal nonperfusion and anomalous retinal
vasculature in the right eye, as observed in this child (Fig. 2A), have
been reported in the previous publication.® However, the two patients
had a poor visual prognosis (no perception of light [NPL]) due to the
sequelae of chronic retinal detachment, with one of the patients even-
tually developed phthisis bulbi.® In contrast, in our patient, the abnor-
malities could be identified very early (during EUA at one month of age),
and peripheral laser photocoagulation was completed after the FA
demonstrated late hyperfluorescence due to neovascularization
(Fig. 3A). As a result, the right eye fundus remained quiescent, and a
bilateral visual acuity of at least fixed-and-follow vision was docu-
mented at the age of two. Loss of peripheral retinal vascularization was
associated with congenital optic anomalies, and retinal laser photoco-
agulation of the avascular retina could prevent further proliferative
retinopathy. !

Concerning the ophthalmic findings in Aicardi syndrome, the two
most common features are chorioretinal lacunae (which was present in
our case) and optic nerve coloboma.’ Both unilateral and bilateral
chorioretinal lacunae have been reported in many case series and case
reports.> ®These features are commonly found within the peripapillary
area and are characterized by retinal pigment epithelium excavation
through the choroid layer into the bare scleral layer.® In our patient,
from one year to two years of age, the morphology of her left unilateral
peripapillary chorioretinal lacunae changed in terms of size and number
(Fig. 3A and Fig. 3B), with no clinically associated retinal edema or
subretinal fluid.’

For the past 20 years, advancements in imaging techniques and
improved histopathological evaluations have led to the accumulation of
other phenotypic variances in Aicardi syndrome.3 For example, our
patient was found to have thinning of the corpus callosum instead of the
agenesis corpus callosum.® Aicardi syndrome is commonly reported to
be associated with multiple seizure types.'? In our patient, the eye
blinking episodes were likely an atypical absence seizure, which has
been reported in the form of staring spells.’ In addition, spasticity was
also noted at 1 year old during clinical follow-up.

4. Conclusion

In conclusion, we highlighted a rare case of Aicardi syndrome with
two different rare phenotypic variances in two different eyes: a peri-
papillary fibrovascular stalk with focal TRD and peripheral retinal
nonperfusion with anomalous retinal vasculature. In addition, treat-
ments performed on both eyes allowed complete attachment of the
retina, favorable axial length development, and ambulatory vision for
the patient. Without prompt evaluation and treatment, the retinal pa-
thologies may provide a major source of morbidity.

Funding
There was no funding support in this case report.
Authorship

All authors attest that they fulfil the current ICMJE criteria for
authorship.

Patient consent

Informed consent was obtained from the parents of the patient.

Declaration of competing interest
None.

Acknowledgment
None.

References

1. Broomall E, Renaud D, Ghadban R, Gavrilova R, Brodsky MC. Peripapillary
chorioretinal lacunae in a girl with 3q21.3 to 3q22.1 microdeletion with features of
Aicardi syndrome. JAMA Ophthalmol. 2013;131:1485-1487.

2. Mavrommatis MA, Friedman AH, Fowkes ME, Hefti MM. Aicardi syndrome in a 20-
year-old female. Am J Ophthalmol Case Rep. 2018;12:61-64.

3. Fruhman G, Eble TN, Gambhir N, Sutton VR, Van den Veyver IB, Lewis RA.
Ophthalmologic findings in Aicardi syndrome. J AAPOS. 2012;16:238-241.

4. Ganesh A, Mitra S, Koul RL, Venugopalan P. The full spectrum of persistent fetal
vasculature in Aicardi syndrome: an integrated interpretation of ocular
malformation. Br J Ophthalmol. 2000;84:227-228.

5. Chappaz A, Barthelmes D, Buser L, Funk J, Gerth-Kahlert C. Iris cyst in a child with
Aicardi syndrome: a novel association. J AAPOS. 2016;20:451-452.

6. Shirley K, O’Keefe M, McKee S, McLoone E. A clinical study of Aicardi syndrome in
Northern Ireland: the spectrum of ophthalmic findings. Eye. 2016;30:1011-1016.

7. Aziz HA, Sisk RA, Berrocal AM, Murray TG. Optic nerve aplasia in Aicardi syndrome.
J Pediatr Ophthalmol Strabismus. 2010;47 Online:el-4.

8. Leng T, Moshfeghi DM. Retinopathy of prematurity in an infant with Aicardi’s
syndrome. Eye. 2011;25:257-258.

9. Carney SH, Brodsky MC, Good WV, Glasier CM, Greibel ML, Cunniff C. Aicardi
syndrome: more than meets the eye. Surv Ophthalmol. 1993;37:419-424.


http://refhub.elsevier.com/S2451-9936(22)00213-4/sref1
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref1
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref1
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref2
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref2
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref3
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref3
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref4
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref4
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref4
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref5
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref5
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref6
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref6
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref7
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref7
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref8
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref8
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref9
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref9

E. Yu-Chuan Kang et al.

10. Wong BKY, Sutton VR. Aicardi syndrome, an unsolved mystery: review of diagnostic
features, previous attempts, and future opportunities for genetic examination. Am J
Med Genet C Semin Med Genet. 2018;178:423-431.

American Journal of Ophthalmology Case Reports 26 (2022) 101467

11. Shapiro MJ, Chow CC, Blair MP, Kiernan DF, Kaufman LM. Peripheral nonperfusion
and tractional retinal detachment associated with congenital optic nerve anomalies.
Ophthalmology. 2013;120:607-615.

12. Lund C, Bjgrnvold M, Tuft M, Kostov H, Rgsby O, Selmer KK. Aicardi syndrome: an
epidemiologic and clinical study in Norway. Pediatr Neurol. 2015;52, 182-6.e3.


http://refhub.elsevier.com/S2451-9936(22)00213-4/sref10
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref10
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref10
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref11
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref11
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref11
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref12
http://refhub.elsevier.com/S2451-9936(22)00213-4/sref12

	A rare case of bilateral vitreoretinopathy of Aicardi syndrome
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Funding
	Authorship
	Patient consent
	Declaration of competing interest
	Acknowledgment
	References


