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Breslow thickness (Fig. 1A) is one of the main prognos-
tic factors in cutaneous melanoma and forms the basis of
the American Joint Committee on Cancer (AJCC) TNM stag-
ing system. Although newly developed molecular assays are
available for establishing prognosis in melanoma, their use
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is limited by their high cost. Histology thus remains the cor-
nerstone for prognostic assessment.

It has been proposed that tumor volume may have greater
prognostic relevance than Breslow thickness in melanoma.’
In a recent publication, Saldanha et al.? described the
results of a retrospective study of 1239 patients with primary
cutaneous melanoma (median Breslow thickness, 0.9 mm;
interquartile range, 0.5-2 mm) and analyzed the prognostic
value of calculated tumor area (CTA). CTA is a 2-dimensional
measurement of the area occupied by melanoma in the area
of maximum invasion (where Breslow thickness is measured)
(Fig. 1B). The measurements were obtained using conven-
tional hematoxylin-eosin-stained sections and took less than
1 minute in most cases. Interobserver agreement (intraclass
correlation coefficient) was 0.99, indicating almost per-
fect agreement. Cox proportional hazards regression showed
superior prognostic performance for CTA compared with
Breslow thickness (hazard ratio, 1.70; 95% Cl, 1.43-2.03;
P < .001) after adjusting for Breslow thickness, ulceration,
age, mitotic count, and microscopic satellites. Melanomas
stratified by CTA showed a wider separation of survival
curves than those stratified by Breslow thickness based on
the criteria in the 8th edition of the AJCC Cancer Staging
Manual (AJCC-8). In addition, significant heterogeneity was
observed for CTA in lesions with the same T classification,
suggesting that CTA subgrouping might result in improved
prognostic accuracy.

Saldanha et al.>* had previously assessed the prognostic
value of Breslow density in melanoma. In a retrospective
series of 970 cases of melanoma with a median Breslow
thickness of 0.9 mm, they used conventional histologic sec-
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Figure 1

Schematic representation of Breslow thickness, calculated tumor area, and Breslow density din melanoma.

A, Breslow thickness, mm. B, Calculated tumor area (CTA). To calculate CTA, construct a box in the Breslow thickness mea-
surement area that includes the entire invasive melanoma and estimate the percentage of the area occupied by invasive cells.
Measure the height and width of the box (mm) using the microscope objective lens diameter. The formula for calculating CTA is
height x width x proportion. For example, if the objective measures 5 mm, the box (as shown in the Fig.) measures 3 lenses high
and 4 lenses wide, and the area occupied by tumor cells is 20%, the CTA would be 15 x 20 x 20/100 = 60 mm?. C, Breslow density.
To calculate Breslow density, at the x 10 magnification, construct a window in the Breslow measurement area, the bottom of which
is limited by the deepest melanoma cell and the top of which is limited by the basement membrane. The width is determined by
the width of the magnification field. Horizontally move the window to the area of the dermis with the highest density of melanoma,
whilst keeping the deepest melanoma cell within the window. The proportion of the dermis occupied by melanoma cells is expressed
with a precision of 5% (for scores < 5% or > 95%, use a precision of 1%).

tions to estimate the proportion of the dermis occupied by
tumor cells in a 2-mm area in which Breslow thickness had
been measured (Fig. 1C). Median Breslow density was 60%
(interquartile range, 15%-85%). After adjusting for conven-
tional prognostic factors, the authors found that Breslow
density was a significant predictor of overall survival,
metastasis-free survival, and melanoma-specific survival. It
also explained melanoma-specific survival better than Bres-
low thickness, and its explanatory capacity was even higher
when Breslow thickness and density were combined. High
Breslow density (> 65%) upstaged the AJCC-8 T category from
fa’”’ to b’ in 27% of cases, showing its potential as an
additional staging factor.

CTA and Breslow density are noteworthy for their sim-
plicity and reproducibility. They may be potentially useful as
risk markers in thin melanomas, and could even help select
optimal candidates for sentinel lymph node biopsy, although
further research is needed. It will be difficult to depart from
the paradigm of Breslow thickness, although it is reason-
able to assume that 2-dimensional measurements probably
provide a better measure of tumor burden and metastatic
potential. Digital pathology will soon occupy a prominent
place in melanoma staging and could further simplify mea-
surement of CTA and Breslow density.
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