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Size-based classification of choroidal melanoma and its role in treatment
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Aim— to specify indications for brachytherapy (BT) in large choroidal melanoma (CM) so that tumor size and vital prognosis were
considered. Material and methods. We retrospectively analyzed data from 161 CM patients who were treated with BT and
followed up at either the Ophthalmological Clinical Hospital or some other Moscow medical facility and also registered by the
City Cancer Registry. Results. Patient age at the time of starting the treatment lied within the range of 17 to 84 years and averaged
56.89±1.93 years. During the follow-up period (12-275 months, 95.65±8.4 months on average) hematogenous metastases were
found in 23 (14.29%) patients. Liver involvement was diagnosed in 8 patients within the average of 23.13 months after treatment.
Their average survival time was 11 months. A total of 142 patients were followed up for more than 36 months (104.87 months on
average). Of them, 15 patients were diagnosed with metastatic CM within 37-167 months after BT (80.27 months on average).
Despite metastatic disease they generally survived 2.8 times longer than the aforementioned patients (30.8 months). The cases
were then divided into 3 groups according to J. Shields classification of CM. Small melanoma patients did not develop metastases
within 99.96±12.47 months of follow-up. In medium melanomas, as many as 13.35% of cases were metastatic (with the average
survival time of 20.66 months); in large melanomas— 19.51% (with the average survival time of 13.5 months). Conclusion.
Treatment modality and follow-up periods being the same (7-8 years after BT), larger choroidal melanomas has been shown to be
associated with higher risk of hematogenous metastases. For local treatment to be successive, the maximal diameter of the tumor
should not exceed 10 mm. Every fifth patient of those with CM larger than 15 mm will develop hematogenous metastases. The
results obtained indicate the necessity of decreasing the size thresholds for choroidal melanomas, small and medium in the first
place.
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Despite the almost 5-century-old doctrine of choroidal melanoma (CM), its first size-based classification
suitable for determining indications for local tumor destruction, brachytherapy (BT) in particular, has only
emerged in the early 1980s [1]. All the CMs were clearly
divided into early (small), medium, and large lesions
(Table 1). The two latter forms are diagnosed most often,
regardless of predominantly postequatorial (accessible
for visual examination) location of the tumors. Thus, in
England an average CM prominence at first presentation
can reach 4.9 mm [2], in Finland — 6.3 mm [3], and in
Korea — 7.8 mm [4]. In France, medium and large lesions together account for 82% of all primarily diagnosed
CM cases [5], while in Russia — for 76% [6]. Solving this
problem is crucial for improving the treatment of CM.
Ten years after the original Shield’s classification, a modified version was suggested as a result of Collaborative
Ocular Melanoma Study (COMS) conducted in USA
(see Table 1) [7, 8].
The possibility of successful local treatment of small
and medium CMs has not been doubted for many years
now. However, the statistically significant risk factors for
hematogenous metastases are being widely discussed.
These currently include not only the thickness of the tumor [4, 9], but also its maximum diameter [10, 11]. Shift4

ing thresholds for small and medium lesions toward larger diameters by COMS has confused the limits of tumor
metrical types. Thus, to estimate the related mortality, an
early (small) choroidal melanoma is defined as a 2 (or
3)×10 (or 11) mm lesion; a medium CM — as a 3—8 (or
10!)×15 (or 16) mm lesion, while everything above 10 and
15 mm, correspondingly, is considered large [12—14].
Using the mentioned values for tumor prominence (3, 8,
or even 10) one comes across significant variations in its
thickness. Not only the two classifications differ in numbers, but also contradict each other in terms of vital prognosis. As shown by E. Kujala et al. in their long-term
study of 289 CM patients, the CM-related mortality rate
greatly depends on the tumor basal diameter [10]. It has
been proved that early (small) CM is associated with a
16% 5-year mortality rate, while medium and large CM
(tumor diameter of more than 15-16 mm) — with 32—
35% [15, 10]. Moreover, the risk of metastases is 5.6 times
higher for every 5-mm increase in tumor basal diameter
[16]. Available data evokes contradictory attitudes toward
the existing classification of choroidal melanomas at the
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Table 1. Size-based classification of CM
Prominence, mm

Tumor
metrical type

J.A. Shields
<3
3.1–5
>5

Small
Medium
Large

Maximum diameter, мм
COMS
3
3–8
8

J.A. Shields
<10
10.1–15
>15

COMS
5-16
≤16
>16

Table 2. Patient distribution according to J. Schield’s classification of CM
Tumor metrical type
Small
Medium
Large

Thickness, mm
<3
3.1—5
≥5.1

Diameter, mm
<10
10.1—15
>15

stage of considering local treatment in a particular patient.
This study aimed to specify indications for brachytherapy (BT) in large choroidal melanoma with tumor
size and vital prognosis taken into account.

Material and methods
We retrospectively analyzed data from 161 CM patients who were treated with BT and followed up at either
the Ophthalmological Clinical Hospital or some other
Moscow medical facility and also registered by the City
Cancer Registry. At the beginning of treatment the mean
patient age was 56.89±1.93 years (17-84 years).
All patients were re-examined (including ophthalmoscopy and ultrasound examination of the irradiated
zone) every 3 months during the first two years after
treatment and every 6 months thereafter. Moreover, every 6 months they underwent liver ultrasound scan and
once a year — chest X-ray.
The cases were divided into 3 groups according to the
J. Schield’s classification of CM (Table 2).

Results and discussion
During 12—275 months (95.65±8.4 months on average) of follow-up of CM patients treated with BT, hematogenous metastases were found in 23 cases (14.29%) at
very different terms. For example, 8 patients developed
liver metastases at the average of 23.13 months after treat-

Number of patients
27
52
82

ment and survived for about 11 months (1-30 months). A
total of 142 patients were followed up for more than 36
months (104.87 months on average). Of them, 15 patients
appeared to have metastases at some point between 37
and 167 months after BT (80.27 months on average) and
showed a 2.8 times longer survival than the previous
group (30.8 months). Contradictory opinions exist as to
the speed at which choroidal melanoma metastasizes. It
is believed that 80% of patients die within the first year
and 92% — within the first two years after being diagnosed with metastatic CM [17]. However, according to
some authors [4], it is only about 4.8 months (1—15
months) between discovering the first metastasis and
metastatic death of the patient. At the same time, computed tomography reveals latent liver metastases in 1.984% of patients at first presentation [18, 19]. Thus, early
metastasizing in CM and fulminant course of metastatic
disease can be explained by clinically latent metastases
that are already present at the time of brachytherapy.
Proof of this are not only our data but also the results of
other authors that show longer survival of metastatic CM
patients in case of late metastases (up to 35.2 months)
[20, 21].
It is generally accepted that the risk of metastases is
higher in larger tumor sizes. As to our study, the frequency of metastases depending on the tumor size and duration of follow-up is presented in Table 3.
Four patients with early (small) CMs were followed
up for the average of 26.75 months, the remaining 23 patients — for 36-263 months (99.96±12.47 on average).

Table 3. Frequency of metastases depending on tumor size and duration of follow-up
Duration of follow-up

Tumor
metrical
type

Number
of patients

Small
Medium
Large

27
52
82

<35 months

36—90 months

>91 months

None
1
3

None
4
13

None
2
None
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Total number
(followed up patients)

Mean age,
years

None
7
16

63.37±4.25
60.40±3.14
52.52±2.64

5

None of the patients developed metastases within the
specified time period (see Table 3). According to the literature, it usually takes 7 years between the beginning of
treatment of a small CM and liver metastases [20]. In our
experience, this period was more than 8 years.
Patients with medium CMs (52 patients) were followed
up for the average of 100.88±14.28 months after treatment (14-167 months). Of them, 13.45% developed liver
metastases. In 6 patients the metastasis-free period was
37—167 months (69.8 months on average), the median
survival — 18.5 months (average — 20.66 months).
Patients with large CMs were followed up for 14—261
months after BT (94.79±12.21 months on average). In
this group, metastatic cases were 19.51%. Within the first
35 months, metastases were found in only two patients
(at 24 and 27 months). The most ‘vulnerable’ period for
tumor metastases was from month 37 to month 85. The
two patients with early metastases survived 4 and 8
months, while in those who developed metastases between 37 and 85 months, the median survival was 13.5
months. There is just one female patient who underwent
sectoral hepatic resection for metastatic CM and is alive
at 172 months. Thus, the risk of metastases in large choroidal melanomas is 20 times as high as that in small CMs
(15 times, if medium) and, naturally, the patient lifespan
shortens. Literature data confirm these results. As a small
CM (<10 mm at baseline) grows, the risk of metastases
increases by 18%. In medium CMs (10—15 mm at baseline), the increase can be by up to 52%, in large CMs
(≥16 mm at baseline) — by 59% [22]. As mentioned
above, elderly age and large basal tumor diameter are
considered the main risk factors for metastatic death [11].
Recently, data has emerged on the role of cytogenetic ab-

normalities in the development of metastatic CM, particularly, monosomy 3 and class II mutations that are
found in 30—40% of medium CM patients, 50—60% of
large CM patients, and only 10% of small CM patients
[23, 24]. In other words, cytogenetic changes in some
melanomas also point out the significance of tumor size
for the development of metastatic disease. If so, should
we really increase thresholds for ‘small’ and ‘medium’
CM metrical types? Or should we set the limits for local
treatment of large CMs?

Conclusion
Periods of follow-up after BT being the same (more
than 7—8 years in our case), the frequency of hematogenous metastases is higher in larger CMs. For successful
local treatment, the maximum allowable diameter of the
tumor is 10 mm. Every fifth case of choroidal melanoma
that is more than 15 mm in diameter ends up with hematogenous metastases. The results obtained prove the expediency of decreasing metrical limits for different types
of choroidal melanomas, small and medium in the first
place.
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