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et  al. reported a patient with pupillary abnormalities with 
enophthalmos.[10] However, the condition of the ciliary body 
was not mentioned. All these cases reported partial atrophy of 
the iris.[8] In our case, there was total atrophy of iris and ciliary 
body and with ocular hypotonia. Ocular hypotony has been 
attributed as being secondary to intraocular inflammation. But 
in our case we believe ocular hypotony occurred secondary 
to ciliary body atrophy. To our best knowledge, such a 
combination of features has not been described in the literature 
before. Atrophy of iris and ciliary body may be a part of 
generalized facial atrophy.

No specific treatment has been mentioned for ocular 
involvement PHA. Hypotony has been managed by silicone 
oil injections in some cases. Antiinflammatory drugs might be 
given in patients with active inflammatory disease. Facial and 
oculoplastic surgery may be done for cosmetic purposes.[11]
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Table 1: Various ocular manifestations associated with Parry Romberg syndrome[3,6]

Orbit Lids and 
adnexa

Extraocular muscles Anterior segment Posterior segment

Enophthalmos Lid atrophy Exotropia Decreased corneal sensitivity Vitritis

Phthisis bulbi Lid retraction Esotropia Band keratopathy Papillitis

Nerve paresis Loss of cilia Hypotropia Episcleritis Retinal telangiectasis

Blepharoptosis Restrictive strabismus Uveitis Retinal edema

Extraocular muscle thinning and impairment Cataract Retinal pigment lesions

Miosis

Glaucoma
Generalised iris atrophy
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The retinopathy in association with malaria fever described 
so far includes retinal hemorrhages, vessel changes, retinal 
discoloration/whitening and papilledema. Malaria retinopathy 
has been mostly described in severe cases, associated with 
Plasmodium falciparum, correlating the patho-physiology of 
retinal and cerebral manifestations. We report an unusual case 
of proliferative retinopathy as a manifestation of malaria fever, 
caused by P. falciparum with no cerebral involvement. The 
patient had features of unilateral retinal vascular occlusion with 
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proliferative changes and vitreous hemorrhage. To the best of 
our knowledge, such a case has never been reported so far in 
the literature. This report highlights the possible occurrence of 
severe proliferative changes associated with malaria fever, which 
if diagnosed early can prevent possible blindness.

Key words: Malaria fever, microvascular occlusion, Plasmodium 
falciparum, proliferative retinopathy

Malaria retinopathy has been used to denote the fundus changes 
seen in patients with malaria caused by Plasmodium falciparum.[1] 
Seen mainly in the patients with cerebral malaria (CM), these 
changes correlate well with the patho‑physiology of obstruction 
of the microvasculature with infected erythrocytes. Patchy 
retinal whitening and focal changes in the vessel wall coloration 
are the most characteristic changes.[2] Proliferative retinopathy 
with neovascularization and vitreous hemorrhage has never 
been described as a manifestation of falciparum malaria. We 
report such a case in a patient with non-CM.

Case Report
A 17‑year‑old female patient, resident of South India, presented 
with the complaints of sudden onset of the decrease in vision 
with gradual worsening in the left eye for the last 3 months 
duration. The patient was diagnosed with P. falciparum malaria 
about a week prior to the onset of the ophthalmic symptoms 
with sudden onset of chills and rigor with high grade fever, 
and peripheral blood film showing P. falciparum trophozoites 
and ring forms. The patient was treated with oral antimalarial 
drugs along with supportive treatment. There was no history of 
convulsions, seizures or unconsciousness during or preceding 
the treatment. The patient recovered from the fever within 
10 days, with a gradual onset of decreased vision in the left 
eye. During the treatment, an ophthalmic referral was taken, 
which showed features suggesting neovascularization and 
vitreous hemorrhage.

At presentation to us, the visual acuity in the right eye was 
20/20, N6, and in the left eye was 20/1200, N36. The patient 
was orthophoric with normal ocular movements. There was 
a trace relative afferent papillary defect in the left eye. The 
anterior segment examination findings of both eyes including 
gonioscopy were unremarkable.

Figure 1: Color fundus picture of the right eye showing a normal 
posterior pole

Figure 2: Color fundus picture of the left eye showing a pale optic 
disc, with a few exudates along superior arcade vessels, and over 
macula. The major retinal arcade veins showing a patchy and severe 
obliteration of various degrees at the posterior pole, with visible small 
neovascular fronds along the superior arcade vessels (black arrows), 
and a small subhyaloid hemorrhage along the inferior arcade (white 
arrow). The superior arcade veins are dilated and tortuous as compared 
with the inferior veins

The dilated fundus examination of the right eye revealed a 
normal fundus [Fig. 1]. The fundus findings in the left eye [Fig. 2] 
were as follows: The media was clear, with a small amount of 
vitreous hemorrhage inferiorly. The disc was pale. The macula 
showed few exudates suggesting mild chronic exudation, with 
pigment mottling. The major retinal arcade veins showed a 
severe obliteration of various degrees at the posterior pole as well 
as the periphery, with visible small neovascular fronds along 
the superior arcade vessels. The subhyaloid and the vitreous 
hemorrhage inferiorly were also evident.

The fundus fluoresceine angiogram of the right eye showed 
a normal study. The left eye, however [Fig. 3] showed large 
areas of capillary drop out in the superior, temporal and inferior 
retina, various degrees of retinal vessel obliteration as well as 
multiple neovascular fronds along the superior arcade vessels. 
The vessel wall staining was evident, as was the capillary 
obliteration of the foveal avascular zone. The optical coherence 
tomography (OCT) in the right eye showed a normal foveal 
contour with a central subfield thickness of 171 microns. The 
OCT of the left eye [Fig. 4] showed a schitic retina superior to 
the macula, with a few cystic spaces inferiorly, and subhyaloid 
hemorrhage with a central subfield thickness of 67 microns.

The patient was advised for scatter laser photocoagulation 
in the left eye. She was followed over a period of 2 years, with 
slow but complete resolution of the proliferative changes in 
the left eye [Fig. 5], with resultant fibro‑vascula proliferation 
causing intermittent vitreous hemorrhage, which cleared 
spontaneously. The vision at the last follow‑up in the left eye 
was 20/400, N36.

Discussion
Malaria is a mosquito borne infectious disease caused 
by parasitic protozoa of the genus Plasmodium.[3] It is 
mainly prevalent in tropical and subtropical regions.[4] 
The retinopathy seen in association with severe malaria is 
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Figure 3: The fundus fluoresceine angiogram of the left eye with 
following prominent findings: (a) The late arterio-venous phase of the 
posterior pole with obliteration of capillaries at the foveal avascular 
zone with capillary drop out areas (hypofluorescent) and neovascular 
fronds (hyperfluorescent) seen superiorly; (b and c) large areas of 
capillary drop out in the superior, temporal and inferior retina, various 
degrees of retinal vessel obliteration as well as multiple neovascular 
fronds along the superior arcade vessels; while (d) late leakage from 
the neovascular fronds superiorly, with generalized vascular staining
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Figure 4: Optical coherence tomography of the left eye showing a schitic retina superior to the macula with a few cystic spaces, and a central 
subfield thickness of 67 microns

well‑described in African sub‑continent.[1,5] P. falciparum has 
been found to be associated with retinopathy in malaria in 
almost all the cases.[6] Actually the term malaria retinopathy 
has been used in association with severe malaria caused by 
P. falciparum.[1]

Cerebral malaria is typically diagnosed based on the clinical 
signs of fever and deranged cerebral dysfunction (impaired 
consciousness, convulsions, focal neurological deficit, or 
psychosis) with a recent history of travel to the endemic 
area. Diagnosis of malaria is confirmed with the blood films 
for asexual forms of the malarial parasite, and computed 
tomography scan, followed by lumbar puncture (to exclude 
other causes like viral encephalitis or meningitis). Since our 
patient was diagnosed as malaria based on the peripheral blood 

films, with no other neurological signs, further investigations 
were not deemed necessary by the primary physician.[7]

Malaria retinopathy has been described to have four distinct 
components, namely patchy retinal whitening, focal changes in 
vessel wall coloration, retinal hemorrhages, and papilledema.[8] 
So characteristic are the first two findings, that they have been 
characterized to diagnose malaria in a comatose patient, even if 
the peripheral blood smear is negative for malarial parasites.[2]

Fundus changes in non-CM have also been studied by various 
investigators in pediatric and adult populations. The changes 
observed are similar to the severe malaria, with less severe 
manifestations.[2,5,9‑12] Even though, some or all the retinal findings 
may be noted in nonCM, retinal whitening and hemorrhages have 
been found to be particularly associated with the CM.

Since the severe retinopathy has been described mainly in 
patients with CM so far, the hypothesized patho‑physiology 
has also been described accordingly in both the organ 
systems. Obstruction of microvasculature by sequestration of 
erythrocytes has been thought to play a central role, both in 
cerebral and retinal manifestations.[9] The physical obstruction 
by these rigid cytoadherent parasitized erythrocytes is 
compounded by reduced red cell deformability and adhesive 
forces between infected erythrocytes (autoagglutination) and 
between infected and uninfected erythrocytes  (rosetting). 
Impaired retinal vessel perfusion was demonstrated in vivo by 
fluorescein angiography in 28 of 34 children with CM in a study 
in Malawi.[13] These patients similarly showed large areas of 
capillary drop outs as in our case study, but with no evidence 
of proliferative retinopathy secondary to these changes.

Authors hypothesize that the perfusion was impaired in 
the retinal circulation to such an extent so as to produce large 
areas of capillary nonperfusion, resulting in the formation of 
new blood vessels. The treatment in the form of 360° scatter 
laser photocoagulation resulted in reduced ischemic load 
and regression of the neovascularization, thus stabilizing the 
retinopathy.

The present case report underlines the importance of having 
early ophthalmic examination and possible intervention in 
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Figure 5: A color fundus montage picture of the left eye at the last 
follow-up showing a pale disc, well ablated retina, with regressed 
neovascular fronds and sclerosed retinal vessels superiorly

all patients of malaria, even if the central nervous system is 
not affected. This case appears to be the first in the literature 
describing the presence of unilateral proliferative retinopathy, 
in a patient with severe non‑CM caused by P. falciparum, being 
described in Indian population.
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Epiretinal membrane removal in 
patients with Stargardt disease

Muna Bhende, Bindu Appukuttan, Ekta Rishi

Epiretinal membranes  (ERMs) in Stargardt disease have been 
known to undergo spontaneous separation in children. Results 
of surgical intervention in adult patients with Stargardt disease 
have rarely been reported. A  retrospective review of results of 
surgical intervention for ERM causing visual impairment in two 
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adult patients of Stargardt disease was carried out. Both patients 
developed ERM in one eye during their follow‑up period with 
the resultant drop in their preexisting visual acuity. Postsurgery, 
restoration of foveal contour with some improvement in visual 
acuity was observed in both patients. No adverse effect of 
surgery was noted.
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Stargardt disease is an autosomal recessive condition commonly 
seen in early adulthood characterized by the presence of 
classical yellow subretinal flecks at the posterior pole. The 
macular changes can range from fine granularity to beaten 
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