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thrombocytopenia whose mechanism remains unclear but 
hantaviruses have been shown to speciÞ cally infect endothelial 
cells and to interact with platelet B-3 integrins.7 Alternatively, 
these hemorrhages may reß ect cytopathic eff ects of the virus.

Several reports and case series from northern Europe 
describe the ocular Þ ndings in patients of hantavirus infection. 
Ocular lesions are seen in up to 52% of patients with common 
Þ ndings including transient myopia, anterior chamber angle 
shallowing and hypotony.4-6 Other anterior segment Þ ndings 
included lid edema, conjunctival injection and anterior uveitis. 
Retinal involvement was rare, with hemorrhages and edema 
being seen in only one of 37 (2.7%) patients in one series.6

The differing patterns of ocular involvement may be 
due to the fact that European series have described patients 
with nephropathia epidemica, which is a milder form of 
hantavirus infection due to the Puumala virus that is spread 
by Clethrionomys glareolus (red bank vole).5 This is in contrast 
to the hantavirus infection from South-East Asia and India 
which primarily involves infection with Seoul, Hantaan or 
Thott apalayam virii1 and possibly diff erent patt erns of ocular 
involvement. A MEDLINE search returned no reports of 
ocular involvement from Asia or India for us to conÞ rm our 
hypothesis.

Hantavirus is an emerging infectious disease both worldwide 
and in India and ophthalmologists should be aware of the ocular 
features. A larger series will be needed to conÞ rm any possible 

diff erences between Asian and European patient groups or to 
permit use of these Þ ndings to diff erentiate between various 
hemorrhagic fevers.
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Clinicopathologic correlations in eyes 
enucleated after uveal melanoma 
resection with positive surgical 
margins

Yousuf Khalifa, MD; Thomas M Aaberg Jr, MD; 
Thomas M Aaberg Sr, MD; Hans E Grossniklaus, MD

We identiÞ ed three eyes that had undergone enucleation aft er 
transscleral resection of uveal melanoma. Two enucleated eyes 
with microscopically positive margins of resection exhibited no 
evidence of residual melanoma and these patients were alive 
without metastasis with at least four years� follow-up. One eye 
with a transected melanoma contained residual melanoma and 
that patient died with metastatic melanoma to the liver three 
years aft er enucleation. There appear to be at least two general 
types of positive surgical margins of resection of uveal melanoma: 
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Currently, there is no evidence that indicates the superiority 
of any single treatment modality with regard to survival of 
the patient with uveal melanoma.1 Local resection may be 
appropriate for certain ciliary body melanomas or ciliochoroidal 
melanomas.2 Local resection of uveal melanoma is a technically 
demanding procedure with a high incidence of positive or 
questionable surgical margins of resection.3,4-7 The purpose 
of this study was to understand the implications of positive 
surgical margins of resection.

Case Reports

Case 1
A 79-year-old man who had a history of age-related macular 
degeneration was found on routine ophthalmic examination 
to have a minimally pigmented tumor in the ciliary body and 
choroid of his right eye. The patient underwent a lensectomy, 
cyclectomy and eye wall resection for the tumor. The resected 
specimen showed a 10 mm diameter X 8 mm thickness 
minimally pigmented ciliary body/choroidal tumor [Fig. 1]. 

microscopically positive margins and macroscopically positive 
(transected) margins of resection.

Key words: Resection, surgical margins, uveal melanoma

Indian J Ophthalmol 2007;55:380-3



Sept - Oct 2007  381Brief Reports

This
 P

DF is
 av

ail
ab

le 
for

 fre
e d

ow
nlo

ad
 fro

m

a s
ite

 ho
ste

d b
y M

ed
kn

ow
 P

ub
lic

ati
on

s 

(w
ww.m

ed
kn

ow
.co

m).

transected. The patient developed a vitreous hemorrhage and 
due to microscopic extension of the melanoma, the eye was 
enucleated two weeks later. Examination of the enucleated 
specimen showed the site of iridocyclectomy temporally and 
no evidence of residual melanoma. The patient had no evidence 
of metastasis Þ ve years aft er enucleation.

Case 3
A 56-year-old man was found to have a moderately pigmented 
ciliary body/choroidal tumor in his right eye during a routine 
ophthalmic examination. A lamellar sclerouveactomy was 
performed. The resection specimen showed a 12 mm diameter 
X 5 mm thickness multilobed tumor [Fig. 5]. Microscopic 
examination showed a mixed cell type melanoma with the 
posterior margin of the tumor transected [Fig. 6]. Due to 
transection of the melanoma, the eye was enucleated two weeks 
later. The enucleation specimen showed the site of previous 
sclerouveactomy temporally with a 3X3mm nodule of residual 
melanoma [Fig. 7]. Microscopic examination conÞ rmed the 
residual melanoma [Fig. 8]. An abdominal CT three years 
aft er enucleation showed multiple liver nodules, consistent 

Figure 1: Case 1. The resected melanoma straddles the ora serrata 
(Ora). The vitreous base (V) is present. There is hemorrhage at the 
posterior aspect of the tumor

Microscopic examination showed a mixed cell type melanoma 
that extended to the lateral margins of resection, although 
the tumor was not transected [Fig. 2]. The patient developed 
proliferative vitreoretinopathy, a tractional retinal detachment, 
fibrovascular ingrowth and a blind, painful right eye. He 
underwent enucleation nine months aft er local resection. The 
enucleated eye showed no residual melanoma [Fig. 3]. There 
was redundant, gliotic retina and proliferated ciliary body 
epithelium posterior to the resected ciliary body [Fig. 4]. There 
was no residual melanoma. The patient had no evidence of 
metastatic melanoma four years aft er enucleation.

Case 2
A 45-year-old man with a two-week history of cloudy vision 
was found to have a moderately pigmented tumor of the ciliary 
body and peripheral iris in his right eye. The patient underwent 
an iridocyclectomy and partial eye wall resection. The resected 
specimen showed a moderately pigmented 9 mm diameter X 
4 mm thickness tumor. Microscopic examination showed an 
epithelioid cell type melanoma that extended to the posterior 
and lateral margins of resection, although the tumor was not 

Figure 3: Case 1. The enucleated, aphakic eye contains proliferative 
vitreoretinopathy (PVR) and detached, gliotic retina (R). There is no 
grossly apparent residual melanoma

Figure 4: Case 1. The choroid terminates (arrow) in the area of the 
resected tumor. Detached, gliotic retina (R) is present in this area 
(H/E, 25x)

Figure 2: Case 1. A. The lobular tumor is not transected. There is 
microscopic extension of the resected tumor to its lateral margins. B. 
Tumor cells and erythrocytes are present at the lateral margin (inset) 
(H/E, A. 10x, B. 100x)
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Figure 5: Case 3. The resected melanoma is multilobed. The posterior 
aspect of the melanoma is transected (arrow)

Figure 7: Case 3. A nodule of recurrent (residual) melanoma (arrow) 
is present in the enucleated eye

Figure 8: Case 3. The transected portion of recurrent (residual) 
melanoma is hemorrhagic (between arrows) (H/E, 25x)

with metastatic melanoma. The patient died three years aft er 
enucleation.

Discussion
In a matched, case-control study comparing transscleral 
resection and I125 brachytherapy for uveal melanoma, patients 
who underwent transscleral resection were found to have 
a signiÞ cantly smaller risk of developing cataract, vitreous 
hemorrhage and maculopathy compared to those treated with 
brachytherapy.8 Additionally, rubeosis, glaucoma and optic 
neuropathy were found only in the brachytherapy group.8 
Melanoma-speciÞ c survival aft er I125 and local resection were 
comparable. There was greater local tumor control in the I125 
treated group compared with the locally resected group.8

Local resection of uveal melanoma is technically demanding 
with numerous associated risks including vitreous hemorrhage, 
retinal/subretinal hemorrhage, ptosis, cataract, retinal 
detachment, proliferative vitreoretinopathy (PVR), choroidal 
detachment and persistent corneal edema.9 Two series have 
reported positive or questionably positive margins of excision 
in 68 of 138 patients (49.3%)4 and 174 of 286 (60.8%)5 patients. 

However, recurrent melanoma was found in only 13 of 138 
patients (9.4%)4 and 57 of 286 patients (19.9%)5 in those series. 
Other studies have reported similar incidences of recurrence 
aft er local resection ranging from 3 to 18%.3,6,7 Our laboratory 
has evaluated 5/12 (41%) resected melanomas with positive 
surgical margins of resection and 1/12 (8%) that recurred, 
similar to the published series.3,4-7 Although recurrences were 
probably prevented by additional treatment with brachytherapy 
in some of those cases, it is clear that positive surgical margins of 
resection without additional treatment did not lead to persistent 
(recurrent) tumor in many cases.3,4-7 None of the patients in this 
report had additional treatment for their uveal melanoma.

The relatively high rates of positive surgical margins aft er 
local resection of uveal melanoma may be explained by the 
fact that the uveal tract is a continuous tissue without anatomic 
barriers that prevent lateral spread of melanoma. Noncontiguous 
tumor recurrence of uveal melanoma aft er local resection has 
been reported.8,10 Evaluation of the surgical margins of resection 
is, at best, a percentage of the margin of the entire specimen. 
An inadequately sampled margin, multifocal tumor or a 
separate primary melanoma may account for tumor persistence 

Figure 6: Case 3. A. The resected melanoma is lobular. B. (inset) The 
area of posteriorly transected tumor (between arrows) is visible on low 
magniÞ cation (H/E, A. 5x, B. 25x)
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(recurrence) after reportedly negative margins. However, 
melanoma recurs in only approximately 20 to 33% of eyes aft er 
local resection with positive surgical margins.4,5 This may be 
due to secondary treatment (i.e. brachytherapy), spontaneous 
regression of residual melanoma or melanoma extending to but 
not beyond the surgical margin. Our cases provide examples of 
two general types of positive surgical margin of excision of uveal 
melanoma. The Þ rst type is the microscopically positive margin, 
as seen in Cases 1 and 2. The second type of positive margin 
occurs when the tumor is transected.
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Pterygium-induced corneal refractive 
changes

Sejal Maheshwari, MS

To study the effect of pterygium on corneal topography, a 
retrospective analysis of 151 eyes with primary pterygia was 
done. All cases underwent videokeratography preoperatively 
and one month postoperatively. Statistical analysis of average 
corneal power (ACP), corneal astigmatism, surface regularity 
index (SRI) and surface asymmetry index (SAI) was done before 
and one month aft er surgery. Topographic indices were compared 
statistically for various grades of pterygia. Increase in the grade of 
pterygia had a signiÞ cant eff ect on topographic indices. Corneal 
astigmatism reduced from 4.40±3.64 diopter (D) to 1.55±1.63D (P 
value <0.001) following surgery. The regularity of corneal surface 
improved and asymmetry of the cornea reduced one month 
aft er surgery. Pterygium leads to signiÞ cant changes in corneal 
refractive status, which increase with the increase in the grade of 
pterygia and improve following pterygium excision.

Key words: Astigmatism, corneal topography, pterygium

Indian J Ophthalmol 2007;55:383-6

Cornea and Refractive Surgery, Shri Ganapati Netralaya, 
Devalgaonmantha Road, Jalna - 431 203, Maharashtra, India

Correspondence to Dr. Sejal Maheshwari, Cornea and Refractive 
Surgery, Shri Ganapati Netralaya, Devalgaonmantha Road, Jalna - 431 
203, Maharashtra, India. E-mail: sejalm@netralaya.org

Manuscript received: 28.07.05; Revision accepted: 12.10.06

Pterygium is commonly seen in India, a part of the �pterygium 
belt� described by Cameron.1 The indications for pterygium 
surgery are (a) visual impairment; (b) recurrent inß ammation; 
(c) motility restriction; (d) cosmetic disÞ gurement.

Pterygium leads to a considerable eff ect on corneal refractive 
status which has been previously measured in various studies 
by refraction,2,3 keratometry4 and corneal topography.5-10 In the 
present study pre and postoperative corneal topography was 
evaluated for each case.

Materials and Methods
A retrospective analysis of 151 eyes with primary pterygia 
was done. Patients with history of trauma, previous surgery, 
patients having corneal scars were not included in the study. 
On slit-lamp examination with slit beam focused on the nasal 
limbus, pterygium was graded depending on the extent of 
corneal involvement:

Grade I � between limbus and a point midway between 
limbus and pupillary margin

Grade II � head of the pterygium present between a point 
midway between limbus and pupillary margin and pupillary 
margin (nasal pupillary margin in case of nasal pterygium and 
temporal margin in case of temporal pterygium)

Grade III � crossing pupillary margin

Corneal topography analysis was obtained with computerized 
videokeratography (TMS -2, Computed Anatomy Inc, New 
York, NY), which was performed by an experienced optometrist 
one day prior to surgery and one month aft er it [Figs. 1-2 ].

All eyes underwent pterygium excision with conjunctival 
autograft  transplantation.


