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histopathologically.[2] According to them, Haversian canals or 
the vascular spaces are visible through EDI as horizontally or 
vertically oriented tubular channels.

Delineation of the posterior border of the tumor on EDI 
SD‑OCT is a feature unique to choroidal osteoma, probably 
due to its transparent nature.[4,5] Though choroidal neovascular 
membranes secondary to choroidal osteoma are known to 
respond to anti‑VEGF,[7] our patient seemed unresponsive 
despite multiple treatments. PDT as a successful treatment 
modality for choroidal neovascular membrane due to choroidal 
osteoma has been reported previously also.[8,9] Decrease in the 
choroidal thickness after the treatment as well as the change in 
the tumor characteristics on EDI further highlight its capability 
of an in‑depth assessment of the pathological changes better 
than any other imaging modality.

Thus, EDI OCT has been proven to be a valuable noninvasive 
imaging modality for diagnosis and follow‑up of choroidal 
osteomas and can provide an insight into the real‑time in vivo 
micromorphology that is comparable to histopathological 
examination.
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Figure 5: Color fundus photo of the left eye 1-year later (a) showing 
complete regression of the subretinal neovascular membrane. 
Enhanced depth imaging of the lesion (b) at 1-year follow-up depicting 
significant reduction in choroidal thickness as well as replacement of the 
inner compact hyperreflective layers with more of the speckled pattern

a

b

This study was performed at Retina-Vitreous Service, Aravind Eye 
Care System, Madurai, Tamil Nadu, India

Correspondence to: Dr. Dhananjay Shukla, Ratan Jyoti Netralaya,  
18 Vikas Nagar, Gwalior ‑ 474 002, Madhya Pradesh, India.  
E‑mail: daksh66@gmail.com

Manuscript received: 12.12.14; Revision accepted: 24.01.15

Optical coherence tomography and 
autofluorescence findings in chronic 
phototoxic maculopathy secondary to 
snow‑reflected solar radiation

Dhananjay Shukla

A professional mountain trekker presented with gradual, 
moderate visual decline in one eye. The subnormal vision could Access this article online

Quick Response Code: Website: 
www.ijo.in

DOI:
10.4103/0301-4738.159889

PMID: 
***

not be explained by the examination of anterior and posterior 
segment of either eye, which was unremarkable. Optical 
coherence tomography and autofluorescence imaging revealed 
subtle defects in the outer retina, which correlated with the 
extent of visual disturbance. A  novel presentation of retinal 
phototoxicity due to indirect solar radiation reflected from snow 
in inadequately protected eyes of a chronically exposed subject 
is reported.
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Repetitive long‑term exposure to bright ambient light can 
result in subtle, cumulative retinal damage at the level of 
photoreceptors and retinal pigment epithelium  (RPE).[1‑5] 
However, chronic retinal phototoxicity due to indirect exposure 
to bright ambient light has not been described. I  report 
macular phototoxicity and supportive imaging findings in a 
mountain‑trekker, secondary to prolonged exposure to solar 
radiation reflected from snow.

Case Report
A healthy 58‑year‑old man presented with a mild diminution 
of vision oculus sinister  (OS) over several years. He had no 
history of any systemic illness, use of tobacco or prolonged 
systemic or ocular medication. There was no history of any 
sight‑threatening early or late‑onset eye disease in the family. 
He had been conducting trekking missions in the snow‑covered 
Himalayan region for the past 30 years, occasionally without 
adequate protective goggles. On ocular examination, his 
best‑corrected visual acuity was 20/20  oculus dextrus (OD) and 
20/50 OS. Slitlamp biomicroscopy revealed a normal anterior 
segment oculus uterque (OU); intraocular pressures were 14 and 
16 mmHg. Fundus examination was unremarkable OU [Fig. 1a 
and b]. Color vision, contrast sensitivity, and central visual 
fields were normal OU. Amsler’s grid chart revealed distortions 
temporal to fixation OS. Spectral‑domain optical coherence 
tomography (OCT) (Cirrus HD‑OCT, Carl Zeiss Meditec, Dublin, 
CA) revealed a mild irregularity of inner-segment outer-segment 
(IS-OS) OD with juxtafoveal interruption of the cone outer 
segment tips  (COST) line; central macular thickness  (CMT) 
was 203 µm [Fig. 1c]. OS showed relatively thinner fovea (CMT: 
148 µm) and minimal subfoveal COST interruption [Fig. 1d]. 
Fundus camera‑based autofluorescence imaging  (fundus 
autofluorescence  [FAF], Zeiss Visupac 450Plus IR, Jena, 
Germany) revealed increased macular autofluorescence and 
clusters of hypoautofluorescent spots OU, more predominant 

Figure 1: (a and b) Fundi OU appear unremarkable, (c) optical 
coherence tomography (5-line raster) just above fovea OD shows 
interrupted cone outer-segment tips (COST) line; external limiting 
membrane and outer segment-inner segment junction are intact, 
(d) OS shows mild foveal atrophy (central macular thickness: 148 µm), 
subfoveal interruption of COST line and hyperreflective echoes in 
adjoining cone outer segments, (e and f) autofluorescence imaging 
reveals abnormal increased foveal autofluorescence and clusters of 
hypoautofluorescent spots OU, concentrated more in the upper macula
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suprafoveally  [Fig.1e and f]. The patient was advised to use 
ultraviolet UV‑blocking sunglasses in bright outdoors.

Discussion
Late retinal findings on OCT and FAF have been reported after 
sun‑gazing.[3,4] Snow reflects 90% of the incident sunlight, and, 
therefore, is likely to cause indirect solar retinopathy.[5] I am not 
aware of any previous imaging study of retinal phototoxicity 
secondary to long‑term exposure to snow‑reflected solar 
radiation. These OCT findings were similar to but more subtle 
than the reports of chronic solar and welding arc retinopathy:[2‑4] 
The IS‑OS junction was intact, and the primary site of insult 
was localized to the COST line[6] in both eyes. Photoreceptors 
and RPE are the primary targets for both chronic and acute 
phototoxic injury from visible‑spectrum light by two discrete 
mechanisms  (type  1 and type  2 damages).[1,5] Due to their 
proximity to the RPE, the seat of light absorption, cone outer 
segments appear to be most vulnerable to degeneration from 
prolonged solar irradiance. RPE escapes chronic damage by 
mitotically regenerating itself.[3] On FAF imaging, the patient 
also showed an increased macular autofluorescence, probably 
due to luteal pigment depletion. The hypofluorescent dot signals 
were not central, but paracentral and multiple, clustered at and 
above the macula. These FAF abnormalities have been described 
previously.[3,4] These hypofluorescent dots were probably caused 
by focal deficits in lipofuscin due to photoreceptor damage.[1,4] 
The abundance and clustering of these dots at and above the 
central macula was different from the previous reports.[3,4] 
Potential explanations for this plurality and pattern could be the 
recurrent, prolonged exposures to snow‑reflected sunlight, the 
angle of reflections from below, and the tendency of eyes to fix 
gaze level with the horizon. The FAF lesions were not clinically 
obvious, as previously observed.[4] The visual symptoms also 
may not always correlate with physical findings.[2‑4] In this 
patient, the visual status correlated with OCT rather than FAF 
lesions: The symptomatic eye had thinner, atrophic fovea[4] 
and subfoveal COST defects. Though the present patient 
failed to wear protective eyewear consistently, people in 
vulnerable vocations (e.g. skiers, welders) are likely to develop 
subclinical phototoxicity with prolonged exposure, even with 
protective eyewear.[2] Periodic evaluation with FAF, OCT and 
functional investigations like microperimetry and multifocal 
electroretinography, in these vocational groups, may reveal 
subtle anatomic and functional defects, and possibly lead to 
modification of safety standards for acceptable ambient light.[1,5]
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Mucoepidermoid carcinoma of the 
conjunctiva with lung metastasis

Pukhraj Rishi, Rashi Sharma1, 
 Krishnakumar Subramanian2, Nirmala Subramaniam1

A 36‑year‑old lady presented with redness and decreased vision 
in right eye since 6 months. She was earlier diagnosed of cavitary 
lung lesion, presumed secondary to tuberculosis and treated 
with anti‑tubercular treatment for 4  months. Examination of 
affected right eye revealed nil light perception, conjunctival 
congestion with an exuberant mass in the inferotemporal bulbar 
conjunctiva, proptosis, iris neovascularization, 360° closed 
angles, intraocular pressure of 48 mm  Hg, exudative retinal 
detachment, uveal mass and orbital extension. A  diagnostic 
needle biopsy of uveal mass revealed malignant cells. Computed 
tomography‑guided lung biopsy revealed squamous cell 
carcinoma  (SCC), indicating metastatic spread from the orbit. 
She underwent lid‑sparing exenteration of the right eye. 
Histopathological examination of the orbital tissue revealed 
mucoepidermoid carcinoma arising from the conjunctiva with 
extensive invasion into the orbital tissue, muscle fibers, sclera, 
choroid and optic nerve. Multiple tumor emboli were seen in the 
lumen of orbital blood vessels. In conclusion, mucoepidermoid 
carcinoma of the conjunctiva is a rare, aggressive variant of SCC. 
Early intervention is essential to prevent intraocular invasion 
and systemic metastasis.
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Mucoepidermoid carcinoma predominantly originates from 
salivary glands. Ocular tissues affected with this neoplasm 
include conjunctiva, lacrimal sac, and lacrimal gland.[1] The 
aggressive nature of the tumor and its tendency for intraocular 
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invasion are well‑known.[2] Though distant metastasis to 
preauricular/cervical lymph nodes and liver has been reported, 
the incidence is quite low.[3] However, there have been no reports 
of mucoepidermoid carcinoma metastatic to the lung. Hereby, 
we report a case of a 36‑year‑old lady with mucoepidermoid 
carcinoma of the conjunctiva  (MECC) presenting with 
intraocular invasion, orbital extension and metastasis to the 
lung.

Case Report
A 36‑year‑old lady presented with redness and decreased 
vision in right eye for 6 months. She was earlier diagnosed of 
a cavitary lung lesion, presumed secondary to tuberculosis 
and treated with anti‑tubercular treatment for 4 months. At 
presentation, vision was nil light perception in the affected 
right eye. The left eye was essentially normal. Examination 
revealed conjunctival congestion with a diffuse vascularized 
conjunctival mass in the inferotemporal bulbar conjunctiva 
and proptosis  [Fig.  1a]. Iris neovascularization, 360° closed 
angles with intraocular pressure of 48 mm Hg, and a choroidal 
mass with total retinal detachment were noted. Ultrasound 
of right eye revealed diffuse choroidal thickening with uveal 
mass, widening of the tenon’s space and diffuse orbital 
tumor  [Fig.  1b]. Magnetic resonance imaging scan revealed 
uveal mass and diffuse orbital tumor [Fig. 1c]. A diagnostic 
needle biopsy of the uveal mass revealed the presence of 
atypical cells in necrotic background suggestive of malignancy. 
The patient underwent lid‑sparing exenteration of the right 
eye [Fig. 1d]. Histopathological examination of the exenterated 
specimen revealed the presence of mucoepidermoid carcinoma 
with multiple tumor emboli within the blood vessels of 
the orbital tissue  [Fig.  1e and f]. Extensive invasion into 
the orbital tissue, muscle fibers, sclera, choroid and optic 
nerve was noted. Postoperative period was uneventful. 
Before orbital exenteration, she also underwent computed 
tomography‑guided biopsy of the cavitary lesion in the left 
lung that revealed squamous cell carcinoma  (SCC)  [Fig.  2a 
and b]. In view of the systemic spread, radiotherapy was 
advised. At 3 months follow‑up, two cycles of radiotherapy 
were completed, and the right socket was healthy.

Mucoepidermoid carcinoma of the conjunctiva often 
presents as a limbal or bulbar conjunctival mass with symptoms 
of chronic irritation. It was reported for the first time in 
conjunctiva by Rao and Font in a series of five cases in 1976, 
all the five cases had recurrence within 6 months.[4] Clinical 
morphology can range from simple conjunctival nodule to 
leukoplakic, infiltrative, ulcerative, and papillomatous lesions. 
Histopathology of MECC is variable. Our case revealed tumor 
cells arranged in lobules with fine septa separating them. The 
cells had squamoid morphology with duct‑like structures and 
were seen infiltrating sclera and orbital tissue. Tumor emboli 
were seen in blood vessels. The tissue was positive for alcian 
blue staining [Fig. 3].
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