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The Phenomenon of Overdiagnosis
Is Not Specific to Melanoma

Overdiagnosis is a relevant health challenge worldwide, not
just in cancer but across several medical conditions. Overdi-
agnosis is the diagnosis of a condition/disease that will never
cause symptoms or death during a person’s expected lifetime
[1]. In the case of cancer, it either represents a tumor that
will not progress (or potentially regress), or a slowly pro-
gressing tumor where a patient will die of other causes be-
fore becoming symptomatic [1]. Melanoma overdiagnosis is
an increasing topical issue today particularly as the number
of in situ melanomas is skyrocketing. In this opinion piece,
we focus on the phenomenon which has been referred to as

the ‘epidemic of overdiagnosis’ in melanoma.
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Overdiagnosis Versus True Increase

The most credible evidence for the concept of overdiagnosis
is the significant rise in melanoma incidence with no corre-
sponding increase in mortality. This may also be explained
by a true increase due to improvements in detection given
the advances in diagnostic imaging, and the lower threshold
of histopathologic diagnosis known as ‘diagnostic drift” [2].
Harms et al. discusses other factors including the introduc-
tion of screening and patient awareness campaigns, increased
biopsy rates, and improved medical record keeping [3]. The
increasing incidence, therefore, must be analyzed in the con-
text of changing public awareness, dermatologic care and sun
exposure [4]. Thus, Kurtansky et al. analyzed these trends ad-
justing for age and sex, and accounting for period and cohort
effects, and identified evidence of both a true increase —
most apparent in older males — and overdiagnosis — most

apparent in middle aged and younger females [4].
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Figure 1. Self-perpetuating cycle of melanoma over-diagnosis [5].

Drivers of melanoma overdiagnosis have formed a some-
what self-perpetual cycle where heighted awareness leads to
more screening, leading to more biopsies and thus more mel-
anoma diagnoses, leading again to higher awareness (Figure
1) [5]. In hope of identifying areas to address overdiagnosis,
Pathirana et al. mapped potential drivers to five interrelated
domains, namely, i) culture — eg beliefs that more is better, ii)
financial incentives at the health system level, iii) technolog-
ical change, iv) professional angst of missing disease and v)

public expectations in clinicians to do something [6].

Is the Melanoma Epidemic Mostly
an In Situ Melanoma Epidemic?

While both invasive and in situ melanoma rates are rising,
the increase of in situ melanoma is alarming [4,5]. The rise of
in situ melanoma has been well documented, however there
is sparse evidence on its natural history. What evidence exists
suggests a low probability of progression to invasive mela-
noma [2]. Further, Olsen et al. postulate that if in situ mel-
anoma is indeed an obligate precursor lesion, excising them
should correspond to fewer invasive melanomas, and thus
then the mean age of those diagnosed with in situ melanoma
should be younger than those diagnosed with invasive mela-
noma [7]. However, they found similar or higher mean ages
of those with in situ melanoma. Coupled with the increasing
ratio of in situ to invasive melanomas this finding is sugges-
tive of the detection of more indolent lesions. Additionally,
screening has been shown to be associated with a higher risk
of in situ, but not invasive melanoma [8]. Also adding to
this epidemic is the diagnostic shift from dysplastic nevus to
in situ melanoma [2], which is further complicated by low

concordance between histopathologists [9].

3D Total Body Photography,

Sequential Dermoscopy Imaging
and Artificial Intelligence (Al)

Improvements can be introduced to screening practices that
will allow for those at high risk to still benefit from early
detection, while minimizing potential overdiagnosis. Com-
bining total body photography and sequential dermoscopy
imaging has been shown to improve diagnostic accuracy in
high risk individuals, as has the use of AL, particularly in less
experienced clinicians [10,11]. 3D total body photography
now allows unprecedented monitoring of the total skin sur-
face and the longitudinal collection of such images. This has
the potential to reduce excisions and correspondingly reduce
the potential for overdiagnosis. For example, if a clinician
or patient is concerned about a lesion, the clinician can now
show it has not changed over time. This allows the clini-
cian to adopt ‘watchful waiting’, a strategy we are currently
evaluating in a high-risk melanoma cohort in Brisbane,
Australia [12]. While AT on digital images has the potential
to reduce excisions and thus overdiagnosis, this has yet to
be been shown in the real world clinical setting. Algorithms
must be developed with a clear clinical application in mind,
on diverse datasets and reported using standardized crite-
ria, ensuring potential bias due to training datasets clearly
described [13]. Also of concern is the lack of gold standard
in the algorithm training sets, due to the aforementioned dis-
cordance in pathologist diagnosis [9]. Al applied to whole
slide pathology images could therefore be a promising ap-
proach, however to date models have been limited by small,
largely homogenous datasets, with few models externally
validated or compared head-to-head with pathologists [14].
We hypothesize combining clinical information, total body
photography, sequential dermoscopy images and whole slide
pathology images associated by Al will provide a holistic,

more robust diagnostic approach.
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Conclusions

In sum, while the term overdiagnosis lacks precision it is a
very relevant and complex problem that needs to be tackled.
A large driver of overdiagnosis is the increasing incidence
of in situ melanomas and in this context we refer to the re-
cent research letter by Semsarian et al. asking the question:
“Do we need to rethink the diagnoses melanoma in situ and
severely dysplastic naevus?” [2]. A robust discussion as ini-
tiated by this Kramer vs Kramer series in the clinical, pa-
thology and AI community is recommended and should be
followed by an international summit on the topic. We fore-
see that combining 3D Total Body Photography, sequential
dermoscopy images and whole slide pathology images sup-
ported by Al will lead to a diagnostic solution in the best

interest of our patients.
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