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CHOROIDAL NEVUS GROWTH INTO
MELANOMA IN A YOUNG PATIENT

Know the clinical risk factors for the development of malignancy.

BY HENRY M. NGUYEN, BS; ARUBA ZAFAR, MD; ROBERT J. MEDINA, BA; AND CAROL L. SHIELDS, MD

veal melanoma (UM) is the most common primary

intraocular cancer in adults, with an annual

incidence of 5.1 cases per 1 million individuals

in the United States and a propensity to affect

individuals with more lightly pigmented skin." UM
mainly presents in the choroid (90%), with fewer tumors
arising in the ciliary body (6%) and iris (4%).>* Prognosis
worsens when the ciliary body is involved, owing to the
greater tumor thickness, greater risk for cytogenetic abnor-
malities, and higher metastatic potential.® In one series of
1,059 patients tested for genetic abnormalities, ciliary body
tumors demonstrated the highest odds ratio (OR) for chro-
mosome 3 monosomy (OR = 8.17, P < .001) and chromo-
some 8q gain (OR = 102.87, P = .001), two alterations that
are strongly predictive of metastasis.’

Despite advances in local control of UM, approximately
50% of patients develop metastasis, mainly to the liver via
hematogenous spread.“*” This persistent risk for systemic
spread underscores the need for early detection and
structured, risk-based monitoring to improve long-term
outcomes. While risk-assessment tools have been published
and apply across all ages, nevus transformation into
melanoma remains rare in patients under 30 years of age.°

In this article, we describe a case of melanocytic growth
of a choroidal nevus in a 28-year-old patient, our treatment
approach, and the importance of balancing vigilance with
measured follow-up in patients of all ages.

RISK FACTORS FOR CHOROIDAL NEVUS TRANSFORMATION
INTO MELANOMA

Careful monitoring must be guided by objective criteria
rather than age alone. One widely used framework to stan-
dardize the criteria for nevus transformation to melanoma
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is the mnemonic “To Find Small Ocular Melanoma Doing
Imaging” (ie, TFSOM-DIM):"

« Thickness > 2 mm (by ultrasonography)

« Fluid, subretinal (by OCT)

« Symptoms of VA loss to < 20/50 (by Snellen acuity)

« Orange pigment (by fundus autofluorescence [FAF])

+ Melanoma showing acoustic hollowness

(by ultrasonography)

« DlaMeter > 5 mm (by fundus photography)

Previous analyses of 1,329 and 1,287 patients with small
melanocytic choroidal tumors first highlighted these impor-
tant features as key predictors of growth and occasional
metastasis, with risks compounding when several of these
factors were present.'>"3 A larger subsequent series of 3,806
patients with choroidal nevus showed that the probability
of transformation into melanoma increased when more risk
factors were present at the time of diagnosis and over time."!
The 5-year Kaplan-Meier transformation rates were 1% with
no factors, 11% with any one factor, 22% with two factors,
34% with three factors, and > 50% with at least four factors."
The three strongest predictors of transformation of nevus
into melanoma included tumor thickness > 2 mm on ultra-
sonography, subretinal fluid on OCT, and orange pigment
on FAF. A smaller effect was noted for symptoms of visual
acuity loss on Snellen acuity, melanoma acoustic hollow-
ness on ultrasonography, and tumor diameter > 5 mm on
fundus photography."

In addition to TFSOM-DIM, the MOLES scoring system—
Mushroom shape on ultrasonography, Orange pigment
on fundus photography and FAF, Large size (>3 disc diam-
eters in base or thickness > 1 mm), Enlarging tumor with
growth, and Subretinal fluid on OCT—has been proposed
for use by nonspecialists and communities with limited



access to advanced imaging techniques in an effort to

guide monitoring and referral.’ Despite its good specificity
and sensitivity, the accuracy of the MOLES system diminishes
for very small tumors.' These predictive algorithms can help
clinicians implement targeted surveillance and timely inter-
vention for patients with one or more high-risk features.

CASE REPORT

A 28-year-old White man with no ocular melanocytosis
was observed with a choroidal nevus in his right eye for
6 years. Initial fundoscopic imaging elsewhere showed a
flat pigmented lesion measuring 4 mm x 4 mm in diameter
(Figure 1A, arrow) and demonstrated hypoautofluores-
cence (Figure 1B, arrow). He was referred to our team with
a possible tumor growth of a nevus into melanoma. His
BCVA was 20/25 OU. Fundus examination of the right eye
confirmed a dome-shaped pigmented mass in the nasal
juxtapapillary region (Figure 2A) with overlying orange
pigment on FAF (Figure 2B) and ultrasonographic acoustic
hollowness (Figure 2C). OCT showed overlying subretinal
fluid and a pocket of subretinal fluid inferonasally (Figure 2D,
arrow). The lesion measured 9 mm in largest basal diameter
and 2.6 mm in thickness. The fellow eye was unremarkable.
By TFSOM-DIM criteria, the tumor met four of six risk
factors, and the patient was subsequently diagnosed with
a small, growing choroidal melanoma. Plaque radiotherapy
with apex dose of 7,000 cGy was subsequently provided.

Figure 2. Fundus photography at presentation to our clinic demonstrated interval growth of the lesion (A). FAF showed hyperautofluorescence and orange pigment and dependent subretinal
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Figure 1. Fundus photography (A) and FAF (B) showed a flat pigmented choroidal nevus with
hypoautofluorescence (arrows) and no orange pigment.

AGE-STRATIFIED TRANSFORMATION RISK

The likelihood of nevus transformation increases with
advancing age based on a reliable study by Singh et al.#'"1
This study evaluated a population-based model of the
US White population and found that the risk is negligible
in teenagers (one in 270,000) but increases sharply with
age, becoming nearly 75-times more likely by the eighth
decade of life (one in 3,600).8 Age also influences the
anatomic distribution of tumors, as shown in our series of
8,033 patients, with the proportion of iris and ciliary body
involvement more predominant in younger patients (29%,
P < .05) compared with older adults (9%, P < .05), although
the choroid remained the most common site for UM for all
age brackets.*

Long-term metastasis rates in this same group were

fluid (B). B-scan ultrasonography showed an echolucent choroidal mass of 9 mm in largest basal diameter and 2.6 mm in thickness (C). OCT vertical cut through the lesion showed shallow

subretinal fluid, including a pocket of fluid superiorly and tracking down inferiorly (D).
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markedly age dependent as well, with patients older

than 60 years of age experiencing a higher proportion of
metastasis and death compared with younger groups.? The
prognostic effect of age is even more pronounced with
multiple TFSOM-DIM features.”” These findings should
prompt more frequent imaging and longer-term follow-up
in older patients with high-risk features. While transforma-
tion is exceedingly uncommon in teenagers and children, the
small subset who develop melanoma may still carry a risk of
metastasis and mortality.>101>16

PEDIATRIC UVEAL MELANOMA

Pediatric UM, although uncommon, presents unique
physiological and clinical challenges distinct from adult UM.
A pooled study sample of 5,533 children with 48 choroidal
nevi demonstrated that the prevalence of choroidal nevi
increased steadily with age.’ Longitudinal data was available
for 23 of these nevi and showed that 78% remained stable,
a minority (22%) demonstrated subtle growth, and none
transformed into melanoma.’ While this study underscores
the rarity of choroidal nevus transformation to melanoma
in pediatric populations, the occurrence of pediatric UM is
well documented.’ In a multicenter series of 133 pediatric
patients < 12 years of age, pediatric UM most often arose
in the choroid or ciliary body and less commonly in the iris,
with ocular melanocytosis (a predisposing factor for the
development of UM) present in 15% of choroidal/ciliary
body tumors and 11% of iris tumors, compared with 0.04% in
the general population.”® These findings align with our own
observation in children and teenagers, where most tumors
have originated in the choroid, with lower rates in the iris
and ciliary body.’

In our series, metastasis rates increased over decades
of follow-up, and treatment for pediatric UM most often
included radiotherapy or enucleation.” At the more severe
end of the spectrum, a small series of 13 infants under
2 years of age found that all eyes were surgically removed
(85% through enucleation and 15% through exenteration),
with around 15% of patients developing metastasis and
8% dying within 6 months.’® Although rare, pediatric UM
can follow an aggressive course; outcomes may be severe,
emphasizing the need for clinical vigilance.

RARE, BUT POSSIBLE

Rare transformation of choroidal nevus into melanoma
can occur, such as in the young adult discussed here. Use of
the structured evaluation with TFSOM-DIM, combined with
careful documentation of growth and risk features, remains a
cornerstone of early melanoma detection. m
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