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Uveal melanomas are rare in black patients. Of
a total of 2586 patients with the diagnosis of
posterior uveal melanoma who were managed
in the Oncology Service at Wills Eye Hospital
from 1974 to 1987, 10 patients (0.39%) were
black. Data on patient age (mean: 53.9 years),
sex (male-to-female ratio: 7:3), and relative
frequency of disease between black (0.39% of
total cases) and white patients were similar to
that of previous reports. The distinguishing
characteristics (incidence, risk factors, compli-
cations, and prognostic indicators) of uveal
melanoma in black versus white patients also
were reviewed. (J Nat! Med Assoc. 1995;87:709-
714.)
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Uveal melanoma is the most common primary
malignant intraocular tumor among whites. The annual
incidence of this tumor in the white population has been
estimated to be approximately six cases per million
persons in the United States.' The annual incidence of
uveal melanoma in blacks in the United States is not
known precisely but appears to be substantially lower,
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probably in the range of 0.64 to 0.86 cases per million
persons' (assuming that the anatomically unspecified
ocular tumors were all intraocular choroidal melano-
mas).
A review of more than 3000 pathologic specimens of

uveal melanomas from the Armed Forces Institute of
Pathology (AFIP) revealed only 24 that were obtained
from black patients.2 Similar findings have been
reported in surveys of African populations.3-7 A South
African study uncovered one case of uveal melanoma in
a black patient compared with 150 cases among the
minority white population. The risk for developing a
uveal melanoma is similarly lower in races of interme-
diate pigmentation. 8-10 This article reviews uveal
melanoma in black patients and summarizes the clinical
and histopathologic findings and follow-up information
in 10 black patients with uveal melanomas.

PATIENTS AND METHODS
The Wills Eye Hospital Oncology Service records

from 1974 to 1987 were reviewed to identify all black
patients diagnosed with a uveal melanoma. Table I
summarizes patient characteristics including age at
diagnosis, presenting symptoms, and presenting best-
corrected visual acuity. The clinical diagnosis of uveal
melanoma was made in every case on the basis of
comprehensive ophthalmic and physical examinations,
and include appropriate ancillary testing.""2 When the
clinical diagnosis could not be made on ophthal-
moscopy alone, ultrasonography (Figure 1), fluorescein
angiography, computed tomography, magnetic reso-
nance imaging, and intraocular fine needle aspiration
biopsy were used when indicated.

The degree of tumor pigmentation, size of the tumor,
and location of the tumor (position of the most anterior
margin relative to the equator and ora serrata) (Table 2)
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TABLE 1. PATIENT CHARACTERISTICS
Patient No. Age (Years) Sex Symptoms Visual Acuity
1 44 Male VA change 6/12
2 35 Male VA change 6/60
3 47 Male VA change 6/18
4 63 Male VA change No light perception
5 50 Female VA change 6/6
6 56 Female VA change Count fingers
7 62 Male None 6/6
8 83 Female VA change NA
9 39 Male RD 6/7.5

10 60 Male VA change 6/12

Abbreviations: VA = visual acuity, NA = not applicable or not reported, and RD = retinal detachment.

Figure 1. B-scan ultrasound of a large, dome-
like choroidal melanoma.

were all recorded, as were the method of treatment and
response to therapy (Table 3). The pathologic features
of the tumors managed by enucleation and those
evaluated by fine needle aspiration biopsy also were
tabulated and summarized. The clinical course of each
patient after diagnosis and treatment until death or
recent follow-up (April 1989) was reviewed.

Table 4 summarizes the tumors' histopathology
according to the modified Callender classification.
Callender'3 originally described two spindle cell lines
(types A and B), fascicular, epithelioid, mixed, and
necrotic cellular subtypes. While both types A and B are
"spindle" in shape, they are distinguished by the
presence of nucleoli and mitoses in type B, which are
absent in type A. The presence of palisading nuclei, in
either spindle type, further classified them as fascicular.
Larger, round to ovoid, pleomorphic cells, with large
oval to polygonal nuclei and decreased cellular cohe-
siveness describes the epithelioid subtype. The mixed
cell line is comprised of a combination of varying
amounts of both the spindle and the epithelioid cell
lines.

TABLE 2. TUMOR CHARACTERISTICS
Tumor

Pigmenta- Thickness
Patient Location tion (mm)*
1 AE Yes 9.3
2 PE Yes 4.0
3 PE Yes 3.4
4 CB Yes 12.0
5 PE No 5.7
6 CB Yes 15.6
7 PE Yes 3.8
8 PE Yes NA
9 CB Yes 8.1
10 CB Yes 7.2

Abbreviation: NA= not applicable or not reported.
*Average thickness: 7.68 mm.

When the proportion of viable cells is small enough
to preclude the aforementioned classification, the tumor
is classified as "necrotic." The modified Callender
classification combines both spindle cell types with the
fascicular cell line under the single "spindle" category.
The relative long-term prognosis decreases as the tumor
cellular subtype changes from spindle to mixed to
epithelioid (prognosis of the necrotic subtype being
approximately equal to that of the mixed cell line).2

RESULTS
Out of a total of 2586 patients diagnosed with

posterior uveal melanoma, 10 (0.39%) were black. The
age of the patients at diagnosis ranged from 35 to 83
years (average: 53.9 years). There were seven men and
three women. Nine of the 10 patients were born in the
United States; the other patient came from the West
Indies. Eight of the 10 patients presented with com-
plaints of decreased vision. One patient was asympto-
matic. The best-corrected visual acuity in the affected
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TABLE 3. TREATMENT AND FOLLOW-UP
Treatment Radiation Side Length of Follow-

Patient No. Initial Secondary Effects Up (Years) Status

1 Plaque radiation Enucleation Cataract 7 Well
2 Plaque radiation Enucleation Retinopathy 5 Well
3 Enucleation NA 0.5 Well
4 Enucleation NA 0.5 Well
5 Plaque radiation Enucleation Retinopathy 1 Well
6 Enucleation - NA 3 Dead*
7 Plaque radiation NA 5 Well
8 Refused NA Lost ?

treatment
9 Observation NA 1 Deadt

10 Plaque radiation - Retinopathy/ 4 Well
neovascular
glaucoma

Abbreviations: NA= not applicable or not reported.
*Cause of death: lung carcinoma.
tCause of death: metastatic uveal melanoma.

Figure 2. Large, elevated (out-of-focus) cho-
roidal melanoma in the nasal posterior pole.

eye ranged from 6/6 to no-light-perception (median:
6/12). None of the patients had a family history of an
eye tumor or cutaneous malignant melanoma. One of
the patients had ocular melanocytosis in the eye that
developed the tumor.

The location of the anterior tumor margin was
anterior to the ora serrata in the ciliary body in four
eyes, between the ora and equator in one eye, and
posterior (Figure 2) to the equator in five eyes. Nine of
the 10 tumors were darkly pigmented ophthalmoscopi-
cally, and one of the tumors had prominent orange
pigment clumps on its surface. Several of the tumors
were associated with serous retinal detachment. Seven
of the tumors had a smooth, dome-shaped, cross-
sectional contour, while three had broken through

Figure 3. Subretinal hemorrhages (black) and
exudation (white) after iodine125 therapy.
Note the thin, dark, retinal vessel coursing
over the oval-shaped tumor and surrounding
exudates. The view is hazy secondary to the
radiation-related retinovitreitis.

Bruch's membrane to assume a mushroom-like con-
tour. The thickness of the tumors ranged from 3.4 to
15.3 mm (mean: 7.6 mm; standard deviation: 4.11 mm).

Management
Primary treatment consisted of enucleation for three

patients and episcleral plaque radiotherapy for five
patients (four patients received cobalt60 and one patient
received iodine'25) (Figure 3 and Table 3). Three of five
plaque-treated patients eventually required enucleation
of the involved eye. One patient was managed on
observation, and one patient refused therapy.
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TABLE 4. TUMOR HISTOPATHOLOGY
Bruch's Extraocular

Patient No. Method Cell Type Membrane Breaks Extension

1 Enucleation Necrotic Yes No
2 Fine needle aspiration/ Spindle No No

enucleation
3 Enucleation Mixed No No
4 Enucleation Epithelioid Yes Yes
5 Enucleation Necrotic No No
6 Enucleation Mixed Yes No
7 NA NA No No
8 NA NA No NA
9 Fine needle aspiration Spindle No No

10 Fine needle aspiration Mixed No Yes

Abbreviations: NA= not applicable or not reported.

One of the 10 patients, at 1 year follow-up, died of
autopsy-diagnosed metastatic uveal melanoma. In the
remaining patients, follow-up ranged from 6 months to
7 years (median: 3 years). The first, fifth, and seventh
year "patient follow-up retention rates" were 90%,
30%, and 10%, respectively.
Management considerations and modalities are nu-

merous, challenging, and constantly advancing. When
and how to use the various treatment options (periodic
observation, enucleation, orbital exenteration, modified
enucleation and exenteration, radiotherapy, photocoag-
ulation, local resection, diathermy, cryotherapy, pho-
toradiation, hyperthermia, and chemotherapy) is be-
yond the scope of this article and has been described in
detail elsewhere. 1112,14

DISCUSSION
Uveal melanomas can be lethal, although they rarely

occur in blacks. Physicians are best positioned to avoid
missing such a serious diagnosis by studying its salient
characteristics. Several studies have demonstrated a
marked difference in the frequency of uveal melanoma
in black patients compared with whites. '7,"5 Margo and
McLean'5 found 39 black patients with uveal melano-
mas out of 3876 total patients with uveal melanomas
referred to the AFIP up to 1975. The Third National
Cancer Survey reported a conservative annual incidence
of uveal melanomas in blacks of 0.64 cases per million
persons. '

With regard to risk factors for the development of
uveal melanomas, the degrees of uveal pigmentation
epidemiologically appear to be protective in blacks
compared with whites."4"6 This correlation parallels
that of cutaneous melanomas. 17-22 Based on this
apparent protection, the widespread and varied racial

heterogeneity of blacks should lead to a relative
frequency intermediate to that of assumed homogene-
ous white and black populations. Indeed, the white-to-
black ratio for uveal melanoma has been reported as
8-15:11 16 in the United States and as 80:1 in South
Africa.4 This suggests that mixed racial ancestry may be
a possible risk factor for black Americans.

There is strong epidemiologic evidence that intense
sunlight exposure increases the risk of development of
cutaneous melanomas and that somehow the increased
pigmentation in blacks is protective.' 20-22 The evidence
linking sunlight exposure with subsequent development
of posterior uveal melanomas is weaker than that for
cutaneous melanomas.23-25 Lee and Merrill26 found the
rate of ocular melanoma to be higher in the southern
than in the northern United States. However, a more
recent study found no correlation between frequency
and latitude.'

In contrast to uveal melanoma, oculodermal mela-
nocytosis or nerve of Ota occurs with equal or greater
frequency in blacks than whites.' 1,27-31 While there
appears to be an increased risk of developing a uveal
melanoma in white patients with ocular and oculoder-
mal melanocytosis, this same risk has not been
established clearly in nonwhites.32 There is only one
published report of a black patient with ocular or
oculodermal melanocytosis who developed a uveal
melanoma.33 One of the patients in our series had an
ocular melanocytosis that developed uveal melanoma.
Again, whether this increased the patient's risk for
developing the malignant ocular tumor is unclear.

The ocular morbidity due to associated complica-
tions also appears to be higher in blacks compared with
whites. Margo and McLean'5 found that blacks were
more likely to have inflammation and secondary
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glaucoma prior to enucleation. There are at least two
plausible reasons for this. First, the higher rate of ocular
morbidity may be related to the observed higher
frequency of tumor necrosis in black versus white
patients.'5 Second, this increased ocular morbidity may
be related to a clinically significant delay (diagnosis
unsuspected prior to enucleation) in making the
diagnosis in blacks. 15 This delay in diagnosis, for
whatever reason, may have prognostic significance and
deserves further investigation. One of the 10 black
patients in this series had both associated intraocular
inflammation and secondary glaucoma. The tumor in
this patient was epithelioid but not necrotic. However,
there appeared to have been significant delay between
the onset of symptoms and the initial presentation/
diagnosis as the patient presented with no-light-
perception vision and a large tumor (12 mm). This
patient underwent primary enucleation.

While tumor histopathology, size, location, and
scleral invasion are all general prognostic indicators,
only tumor histopathology has an additional, race-
specific, prognostic value. Margo and McLean'5 found
an increased mortality rate in blacks with the presence
of necrotic or epithelioid-type cells within the tumor
compared with whites. Poorer prognosis is associated,
in both white and black patients, with the presence of
varying proportions of epithelioid cells, noniris uveal
tumor locations, large tumor size, and scleral involve-
ment. I I We were unable to make any comparisons
between this series and previous reports due to certain
study limitations noted below. Case examples that both
support and do not support the above prognostic trends
can be found in this series. In the patient who died, the
tumor was located in the ciliary body, was pathologi-
cally a mixed-cell type melanoma, and had broken
through Bruch's membrane (which are all poor prog-
nostic indicators).

In terms of overall survival, it is known that blacks
with some malignant tumors, including cutaneous
melanomas, tend to fare worse than whites.3435 How-
ever, no significant difference exists in the overall
(excluding tumor-tissue subtyping) death rates for uveal
melanomas in blacks and whites.'5

Several obstacles became evident while conducting
this review:
* the small number of cases, due to the inherently low

frequency of this disease in blacks,
* the oncology service's uncertain "region-specific"

racial population base, secondary to its internation-
ally broad referral base,

* the study's nonrandomized, retrospective nature due

to the ethical dilemma of prospectively randomized
treatment options in a potentially fatal disease,

* the limited patient follow-up retention, and
* the short follow-up period for this study, which is

secondary to the lack of examiner influence over
patient follow-up in a retrospective study design.
Despite these limitations, certain observations can be

made. This study agrees with previously reported
black-to-white, relative-frequency ratios for patients
with uveal melanoma, sex preponderance, and patient-
age data. We found a small relative frequency of 0.39%
in blacks, which is similar to the previously reported
value of 0.63%2 (24 blacks to 3828 nonblacks). Yanoff
and Zimmerman36 reported a male-to-female ratio of
6:4, which is similar to our finding of 7:3. Earlier
studies report a median age of 55 years,3738 which is
similar to our finding of an average of 53.9 years.

Raivio38 reported 5-, 10-, and 15-year survival rates of
65%, 52%, and 46%, respectively. Simply looking at the
numbers alone, our study reveals a 1-year survival rate of
86% (6 patients alive out of 7 patients whose status was
known up to 1 year of follow-up). However, the study's
limited patient follow-up retention, short follow-up
period, and small number of cases make it difficult to
comment on the significance of our survival rates. Others
have found no difference in the overall death rates from
uveal melanomas in blacks and whites.'5

SUMMARY
The distinguishing characteristics of uveal mela-

noma in blacks and whites were compared. Such salient
features exist with regard to incidence, certain possible
risk factors, associated secondary complications, and
certain prognostic indicators. The relative frequency of
uveal melanomas in black patients in this series was
similar to those reported by pathologic laboratory
referral practices. Age and sex data reported here were
similar to those reported previously. However, while
similar to other reports, the survival rates in this series
must be interpreted with caution.

Finally, the authors wish to foster a reasonable
diagnostic and referral threshold in all physicians. This
is important as the differential diagnosis of uveal
melanoma is broad,39411 the diagnostic and treatment
options can be complex,I l 12'14,15 and the risk of serious
morbidity and mortality exists in black as well as white
patients. 15'39

Literature Cited
1. Scotto J, Fraumei JF Jr, Lee LAH. Melanomas of the eye

and other noncutaneous sites: epidemiologic aspects. J Natl
Cancer Inst. 1976;56:489-491.

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 87, NO. 9 713



UVEAL MELANOMA

2. Paul EV, Parnell BL, Fraker M. Prognosis of malignant
melanoma of the choroid and ciliary body. Int Ophthalmol Clin.
1 962;2:387-402.

3. Brown IAR. Choroidal melanoma in an African Negro. Br
J Ophthalmol. 1968;521 :184-1 87.

4. Miller B, Abrahams C, Cole GC, Proctor NS. Ocular
malignant melanoma in South African blacks. Br J Ophthalmol.
1981;65:720-722.

5. Klauss V, Chana HS. Ocular tumors in Africa. Soc Sci
Med. 1983;17:1743-1750.

6. Malik MOA, El Sheikh EH. Tumors of the eye and
adnexa in the Sudan. Cancer 1967;20:1689-1698.

7. Templeton AC. Tumors of the eye and adnexa in
Africans in Uganda. Cancer 1967;20:1689-1698.

8. Kaneko A. Incidence of malignant melanoma of the eye
in Japan 1972-1976. Rinsho Ganka. 1979;33:941-947.

9. Kuo PK, Puliafito CA, Wang KM, Liu HS, Wu BS. Uveal
melanoma in China. Int Ophthalmol Clin. 1982;22:57-71.

10. Heitman KF, Cincaid MC, Steahly L. Diffuse malignant
changes in a ciliochoroidal melanocytoma in a patient of mixed
racial background. Retina. 1988;8:67-72.

11. Shields JA. Diagnosis and Management of Intraocular
Tumors. St Louis, Mo: CV Mosby; 1983.

12. Shields JA, Shields CL, Donoso LA. Management of
posterior uveal melanoma. Surv Ophthalmol. 1991 ;36:161-1 95.

13. Callender GR. Malignant metabolic tumors of the eye: a
study of histologic types in 1 1 1 cases. TrAm Acad Ophth Otol.
1931;36:131.

14. Fine SF. How should we manage a patient with uveal
melanoma? Arch Ophthalmol. 1985;1 03:910-91 1.

15. Margo CE, McLean IW. Malignant melanoma of the
choroid and ciliary body in black patients. Arch Ophthalmol.
1 984;1 02:77-79.

16. Yanoff M, Fine BS. Ocular Pathology. New York, NY:
Harper and Row; 1975.

17. Coleman WP, Gately LE, Krementz AB, Reed RJ,
Krementz ET. Nevi, lentigines and melanomas in blacks. Arch
Dermatol. 1980; 116:548-551.

18. Shah JP, Goldsmith HS. Malignant melanoma in the
North American negro. Survey Gynecol Obstetrics.
1971;133:437-439.

19. Morris GC, Horn HC. Malignant melanoma in the Negro:
a review of the literature and report of nine cases. Surgery.
1951;29:223-230.

20. Krementz ET, Sutherland CM, Carter CM, Ryan RF.
Malignant melanoma in the American black. Ann Surg.
1976; 1 83:533-542.

21. Stevens RC. Malignant melanoma: dependence of
site-specific risk on age. Am J Epidemiol. 1984; 119:890-895.

22. Pawsey SA, Magnus IA, Ramsey CA, Benson PR,
Giannelli F. Clinical genetics and DNA repair studies on a

consecutive series of patients with xeroderma pigmentosa. Q J
Med. 1979;48:179-201.

23. Egan KM, Seddon JM, Glynn RJ, Gragoudas ES, Albert
DM. Epidemiologic aspects of uveal melanoma. Surv Ophthal-
mol. 1988;32:239-251.

24. Tucker MS, Shields JA, Hartge P, Augsburger J, Hoover
RN, Fraumeni JF. Sunlight exposure as risk factor for intraocu-
lar malignant melanoma. N Engl J Med. 1985;313:789-792.

25. Gallagher RP, Elwood JM, Rootman J, Spinelli, Hill GB,
Threlfall WJ, et al. Risk factors for ocular melanoma: Western
Canada Melanoma Study. J Natl Cancer Inst. 1985;74:775-778.

26. Lee JA, Merrill JM. Sunlight and the etiology of malignant
melanoma: a synthesis. Med J Aust. 1970;ii:846-851.

27. Gonder JR, Exell PC, Shields JA, Augsburger JA. Ocular
melanocytosis: a study to determine the prevalence rate of
ocular melanocytosis. Ophthalmology. 1982;89:950-952.

28. Green WR. Uveal tract. In: Spence WH, ed. Ophthalmic
Pathology: An Atlas and Textbook. 3rd ed. Philadelphia, Pa:
WB Saunders Co; 1986:1392.

29. Fitzpatrick TB, Zeller R, Kukita A, Kitmura H. Ocular and
dermal melanocytosis. Arch Ophthalmol. 1965;56:830-832.

30. Joffe L, Shields JA, Osher RH, Gass JDM. Clinical and
follow-up studies of melanocytomas of the optic disc. Ophthal-
mology. 1979;686:1067-1078.

31. Zimmerman LE, Garron LK. Melanocytoma of the optic
disc. Int Ophthalmol Clin. 1962;2:431 -440.

32. Yamamoto T. Malignant melanoma of the choroid in
nevus of Ota. Ophthalmologica. 1 969; 1 59:1 -10.

33. Nik NA, Glew WB, Zimmerman LE. Malignant melanoma
of the choroid in the nevus of Ota of a black patient. Arch
Ophthalmol. 1 982; 1 00:1641-1643.

34. Axtel LM, Myers MH. Contrasts in the survival of black
and white cancer patients: 1960-1973. J Natl Cancer Inst.
1978;60:1209-1215.

35. Reintgen DS, McCarty KM, Cox E, Seigler HF. Malignant
melanoma in black American and white American populations:
a comparative review. JAMA. 1982;248:1856-1859.

36. Yanoff M, Zimmerman LE. Histogenesis of malignant
melanoma of the uveal, Il: relationship of uveal nevi to
malignant melanoma. Cancer 1967;20:493-507.

37. Jensen OA. Malignant melanoma of the uveal in
Denmark 1943-1952: a clinical, histopathological and prognos-
tic study. Acta Ophthalmol. 1963;75(suppl):1 7-78.

38. Raivio I. Uveal melanoma in Finland: an epidemiological,
clinical, histological and prognostic study. Acta Ophthalmol.
1977; 1 33(suppl):3-6.

39. Shields JA, Augsburger J, Brown GC, Stephens RF. The
differential diagnosis of posterior uveal melanoma. Ophthalmol-
ogy. 1980;87:518-522.

40. Shields JA, Zimmerman LE. Lesions simulating malig-
nant melanoma of the posterior uvea. Arch Ophthalmol.
1973;89:466-477.

714 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 87, NO. 9


