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Dysplastic/Atypical/Clark nevus
• Most commonly biopsied melanocytic lesion



Clark et al. Arch Dermatol, 1978

Clark WH, Reimer RR, Greene M, Ainsworth AM, Mastrangelo MJ. Origin of 
Familial Malignant Melanomas From Heritable Melanocytic Lesions: `The B-K 
Mole Syndrome. Archives of dermatology (1960). 1978;114(5):732-738. 
doi:10.1001/archderm.1978.01640170032006





Their Conclusion
“It is proposed that the inherited nevic component of the B-K mole is more 
susceptible to neoplastic transformation than common acquired melanocytic 
nevi.” (page 737)



1984

Precursors to Malignant Melanoma. JAMA : the journal of the 
American Medical Association. 1984;251(14):1864-1866. 
doi:10.1001/jama.1984.03340380046022



“The panel also agreed that the dysplastic nevus, a distinctive lesion both 
clinically and histologically, has been identified in this context, particularly in 
melanoma families. Dysplastic nevi are both markers and precursors for 
melanoma. Melanoma may develop also in congenital nevi, especially when the 
lesion is larger than 20 cm.” (page 1864)

NIH Consensus Conference: Oct. 24-26, 1983

Identifying individuals with higher risk of developing melanoma



Stepwise Multi-Step Progression of Cancer

“typical” or 
“normal” nevus

“dysplastic” nevus melanoma in situ

The continual accumulation of DNA mutations results in step-wise progression of 
neoplasia, the steps of which may be recognizable morphologically—e.g.
metaplasia and dysplasia

1. Initiation 2. Latent       3. Promotion        4. Malignant transformation

invasive melanoma



Biologic Events and Molecular Changes in the Progression of Melanoma. Miller AJ, Mihm MC 
Jr. N Engl J Med 2006;355:51-65.



Colorectal Cancer Incidence & Mortality

https://seer.cancer.gov/statfacts/html/colorect.html

• Reliable precursor lesion
• polyps

• Effective screening 
program
• early detection 
• effective treatment

• Reduction in mortality 
Reduction in incidence

Model for Precursor Detection & Cancer Prevention



Screen Precursor Lesions of Cancer to 
Decrease Morbidity & Mortality



“Malignant melanoma can be 
diagnosed clinically and 
histologically when it is small, flat, 
and confined to the epidermis.”

A. B. Ackerman, 1983

Ackerman AB. Macular and patch lesions of malignant melanoma: 
malignant melanoma in situ. J Dermatol Surg Oncol 1983;9:615-8.



Skin Cancer Awareness Campaigns

• Slip Slop Slap

• Skin Awareness For Everyone 
(SAFE)

• Fry Now Pay Later

• SunSmart

• Play Sun Smart

• ABCDs of Melanoma

• Melanoma Monday



Introduction of Dermatoscopy USA



Objectives of Dermatoscopy

1. Increase the diagnostic accuracy of melanoma, especially early 
melanomas

2. Decrease unnecessary harvesting of benign skin lesions 

Improve the diagnostic 
SENSITIVITY and SPECIFICITY

of melanoma



Melanoma Then & Now

JAAD Mar 2007

Cancer Jan-Feb 1960



When dermatologists diagnose melanomas
• Stage 0: Melanoma in-situ

• Stage 1A: 0.16mm to 0.80 mm in depth

(earlier stage than when patients or non-dermatologists detects 
melanomas)

Carli P, De Giorgi V, Palli D, et al. Arch Dermatol. 2003;139:607-612. 
Pennie ML, Soon SL, Risser JB, et al.  Arch Dermatol. 2007;143: 488-494. 
Kantor J, Kantor DE. Arch Dermatol. 2009;145: 873-876. 
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Incidence
(2023 estimate)

# cases # deaths
Melanoma 97,610 7,990

Melanoma in-situ 90,000

Breast 300,590 43,700
Lung 238,340 127,070

Prostate 288,300 34,700

Data from Cancer facts and figures 2023, BCC, SCC: 2022 estimate



Year Overall Localized Regional Distant
2015 91% 98% 62% 15%
2018 92% 99% 63% 20%

2023 94% 99% 71% 32%

5-year survival rate by stage

ü Localized (Stage I & II) disease make up 82%

https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/2023-cancer-facts-figures.html



5-year survival rate of cancers
Cancers %

Thyroid 98%

Prostate 97%

Testis 95%

Melanoma 94%

Breast 91%

Merkel cell carcinoma 65%

Lung 23%

Esophagus 21%

Pancreas 12%
https://www.cancer.org/cancer/merkel-cell-skin-cancer/detection-diagnosis-staging/survival-rates.html 2018
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures
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The Melanoma “Epidemic”

https://seer.cancer.gov/statfacts/html/melan.html



The Melanoma “Epidemic” Epidemiologic Signature  of 
Overdiagnosis

• Rise in incidence of 
mostly localized disease

• No change in mortality

Welch HG et al. N Engl J Med. 2019;381(14):1378-1386. 
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The Melanoma “Epidemic”

Welch HG, Robertson DJ. Colorectal Cancer on the Decline — Why Screening Can’t Explain It All. The New England journal of 
medicine. 2016;374(17):1605-1607. doi:10.1056/NEJMp1600448
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• NO screening captures 100% of 
the lethal cancer, providing a 
cure for each one with NO 
change in mortality

• <10% screened

• Effective screening may 
prevent ≈50% mortality at most



The Melanoma “Epidemic” • NO screening captures 100% of 
the lethal cancer, providing a 
cure for each one with NO 
change in mortality

• <10% screened

• Effective screening may 
prevent ≈50% mortality at most

• Mortality should rise with 
blunting of the slope with 
effective screening

Welch HG, Robertson DJ. Colorectal Cancer on the Decline — Why Screening Can’t Explain It All. The New England journal of 
medicine. 2016;374(17):1605-1607. doi:10.1056/NEJMp1600448
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Epidemiologic Signature of Overdiagnosis

Thyroid Cancer Incidence & MortalityMelanoma Incidence and Mortality

https://seer.cancer.gov/statfacts/html/thyro.htmlhttps://seer.cancer.gov/statfacts/html/melan.html

Incidence Incidence

MortalityMortality



USPSTF Thyroid Cancer Screening Guideline 2017

Mortality

Incidence



Epidemiologic evidence of melanoma overdiagnosis is mounting

Incidence of in Situ vs Invasive Melanoma: Testing the “Obligate
Precursor” Hypothesis

Catherine M. Olsen, PhD ,1,2 Nirmala Pandeya, PhD ,1,2 Philip S. Rosenberg, PhD ,3

David C. Whiteman, MBBS, PhD 1,2,*

1Cancer Control Group, QIMR Berghofer Medical Research Institute, Brisbane, Australia; 2School of Public Health, Faculty of Medicine, The University of Queensland,
Brisbane, Australia; and 3Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, MD, USA

*Correspondence to: David C. Whiteman, MBBS, PhD, Cancer Control Group, QIMR Berghofer Medical Research Institute, 300 Herston Rd, Herston, Queensland 4006,
Australia (e-mail: David.Whiteman@qimrberghofer.edu.au).

Abstract

Background: Melanoma incidence has been rising in populations with predominantly European ancestry (White), speculated
to be partly driven by heightened detection of indolent tumors. If in situ melanomas are destined to evolve to invasive
cancers, detecting and removing them should deplete the pool of invasive lesions, and people with in situ melanoma should,
on average, be younger than those with invasive melanoma. Methods: We analyzed long-term incidence trends (1982-2018)
for in situ and invasive melanomas in 3 predominantly White populations with high, medium, and low melanoma rates:
Queensland (Australia), United States White, and Scotland. We calculated the incidence rate ratio (IRR) of in situ to invasive
melanomas and estimated the contributions of age, period, and cohort effects. We compared age at diagnosis of in situ vs
invasive melanomas overall and stratified by sex and anatomic site. Results: In all 3 populations, the in situ to invasive
incidence rate ratio increased statistically significantly from less than 0.3 in 1982 to 1.95 (95% confidence interval [CI] ¼ 1.88 to
2.02) in Queensland, 0.93 (95% CI ¼ 0.90 to 0.96) in the US White population, and 0.58 (95% CI ¼ 0.54 to 0.63) in Scotland in
2018. The mean age at diagnosis of in situ melanomas was the same or higher than invasive melanomas for almost all time
periods among men and women and on all body sites except the lower limbs. Conclusions: The increasing ratio of in situ to
invasive melanoma incidence over time, together with the high (and increasing) mean age at diagnosis of in situ melanomas,
is consistent with more indolent lesions coming to clinical attention than in previous eras.

The incidence of melanoma has increased steadily over the
past 5 decades in many susceptible populations (1), whereas
mortality has remained largely stable (2). One explanation for
these disparate trends is that a concerted effort in secondary
prevention has shifted the diagnosis of melanoma toward ear-
lier stages, which, if successfully detecting more cases of biolog-
ically aggressive disease, would be expected to decrease the
proportion of thick invasive melanomas. Studies reporting an
increased incidence of in situ and thin melanoma relative to
thick melanoma support this contention (3,4). An alternative ex-
planation (swiftly gaining currency) is that widespread detec-
tion efforts are leading to overdiagnosis of melanoma, that is,
the diagnosis of indolent lesions that will not cause excess mor-
bidity or death within a person’s lifetime (5-7).

Melanoma in situ is recognized histologically by the presence
of neoplastic cells resembling those of invasive melanoma but

confined to the epidermis, with irregular nested and lentiginous
and/or pagetoid growth patterns (8). Detailed microdissection
analyses support the notion that a sizeable proportion of invasive
melanomas evolve from in situ precursor lesions through the ac-
quisition of successive genetic alterations (9). Of the 9 histological
subtypes of melanoma recognized by the World Health
Organization, 3 (comprising 80%-90% of cutaneous melanomas)
are related to cumulative solar damage and have an in situ stage:
superficial spreading melanoma, lentigo maligna melanoma, and
desmoplastic melanoma (10). Accepting this paradigm of neo-
plastic progression, an argument can be made that detecting and
excising in situ lesions should reduce the future incidence of in-
vasive melanoma and thereby reduce mortality. Countering this
view is the growing acceptance that a proportion (and perhaps
the majority) of these in situ lesions are biologically indolent, un-
likely ever to progress to invasive disease.
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using cancer registry data identifies subsets with very‐low
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Abstract

Background: Evidence exists that escalating melanoma incidence is due in part to

overdiagnosis, the diagnosis of lesions that will not lead to symptoms or death. The

authors aimed to characterize subsets of melanoma patients with very‐low risk of

death that may be contributing to overdiagnosis.

Methods: Melanoma patients diagnosed in 2010 and 2011 with stage I lesions

≤1.0 mm thick and negative clinical lymph nodes from the Surveillance, Epidemi-

ology, and End Results database were selected. Classification and regression tree

and logistic regression models were developed and validated to identify patients

with very‐low risk of death from melanoma within 7 years. Logistic models were

also used to identify patients at higher risk of death among this group of stage I

patients.

Results: Compared to an overall 7‐year mortality from melanoma of 2.5% in these

patients, a subset comprising 25% had a risk below 1%. Younger age at diagnosis

and Clark level II were associated with low risk of death in all models. Breslow

thickness below 0.4 mm, absence of mitogenicity, absence of ulceration, and female

sex were also associated with lower mortality. A small subset of high‐risk patients

with >20% risk of death was also identified.

Conclusion: Patients with very‐low risk of dying from melanoma within 7 years of

diagnosis were identified. Such cases warrant further study and consensus discus-

sion to develop classification criteria, with the potential to be categorized using an

alternative term such as “melanocytic neoplasms of low malignant potential.”

Lay summary

✏ Although melanoma is the most serious skin cancer, most melanoma patients

have high chances of survival.
✏ There is evidence that some lesions diagnosed as melanoma would never have

caused symptoms or death, a phenomenon known as overdiagnosis.
✏ In this study, we used cancer registry data to identify a subset of early‐stage
melanoma patients with almost no melanoma deaths.

Cancer. 2023;129:89–97. wileyonlinelibrary.com/journal/cncr © 2022 American Cancer Society. - 89
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The Rapid Rise in Cutaneous Melanoma Diagnoses

H. Gilbert Welch, M.D., M.P.H., Benjamin L. Mazer, M.D., M.B.A.,  
and Adewole S. Adamson, M.D., M.P.P.

The Covid-19 (coronavirus disease 2019) pan-
demic effectively stopped cancer screening in the 
United States.1 Because the pandemic has also 
produced severe financial strains both for peo-
ple and for public budgets, a reassessment of the 
value of various population-wide screening ef-
forts is warranted before restarting the practice. 
We believe that it would be particularly fruitful 
to reassess melanoma screening.

Cutaneous melanoma is now the third most 
commonly diagnosed cancer in the United States, 
with more than 192,000 new cases estimated for 
2019 (96,500 invasive and 95,800 in situ), an 
incidence that is exceeded only by those for 
breast and lung cancer.2 Once a rare tumor, the 
incidence of melanoma has increased rapidly — 
it is now 6 times as high as it was 40 years ago 
(for context, thyroid cancer is 3 times as high 
and breast cancer 1.5 times as high). Although 
this dramatic rise has been referred to as an 
epidemic,3 considerable disagreement surrounds 
the issue of whether this increased incidence 
represents an epidemic in the true occurrence of 
disease or an “epidemic of diagnosis.”

Melanoma was first recognized in its most 
advanced form, melanosis, a term used by 
Laennec in the early 19th century to describe 
diffuse black tumors in a variety of anatomical 
sites.4,5 These metastatic melanomas are now 
recognized to originate from both cutaneous 
and noncutaneous melanocytes. Despite their 
common cell of origin, the rise in melanoma 
diagnoses is restricted to the cutaneous form, 
whereas the incidence of noncutaneous mela-
noma has remained stable (Fig. 1). The cause of 
this discordance is unknown. One hypothesis is 
that the discordance reflects differences in the 
accessibility to visual inspection: the skin is 
readily accessible to visual inspection, whereas 
noncutaneous sites (e.g., ocular, oral, nasal, anal, 

vulvar, and vaginal) are not. Thus, the increased 
frequency of routine skin examinations might be 
expected to result in more diagnoses of cutane-
ous melanoma but have no effect on noncuta-
neous melanoma.

Sun, Tanning Beds,  and the 
Incidence of Cutaneous Mel anoma

An alternative hypothesis regarding the discor-
dant incidence of cutaneous and noncutaneous 
melanoma is that the skin has been subject to 
some exposure to which noncutaneous sites 
have not. The obvious candidate exposure is to 
ultraviolet (UV) radiation, first hypothesized by 
Lancaster6 in 1956 in his investigation of mela-
noma in Europeans who had migrated to Aus-
tralia. Determining the relationship between UV 
radiation and melanoma is challenging, and sub-
sequent studies have both supported and refuted 
this hypothesis. UV radiation is a common ex-
posure, whereas melanoma diagnosis is histori-
cally rare and death from melanoma is rarer 
still. Consequently, most of the data on the as-
sociation between UV radiation and melanoma 
come from case–control studies and are thus 
subject to recall bias: the systematic tendency of 
case patients (those with cancer) to report more 
exposure than controls.

Nevertheless, UV radiation has been the most 
consistent modifiable risk factor associated with 
cutaneous melanoma.7 A meta-analysis of 57 
studies of solar exposure types and melanoma 
showed that total sun exposure had a summary 
relative risk of 1.34 (95% confidence interval 
[CI], 1.02 to 1.77), chronic sun exposure 0.95 
(95% CI, 0.87 to 1.04), and intermittent sun ex-
posure 1.61 (95% CI, 1.31 to 1.99).8 The solar 
exposure most consistently associated with mela-
noma, a history of sunburn, had a summary 

Association of UV Radiation Exposure, Diagnostic Scrutiny,
and Melanoma Incidence in US Counties
Adewole S. Adamson, MD, MPP; Heather Welch, MSc; H. Gilbert Welch, MD, MPH

IMPORTANCE Although UV radiation exposure is the conventionally reported risk factor for
cutaneous melanoma, an alternative exposure is diagnostic scrutiny: the more physicians look
for and biopsy moles, the more melanoma they find.

OBJECTIVE To assess the association of proxies for UV radiation exposure and diagnostic
scrutiny with geographical patterns of melanoma incidence.

DESIGN, SETTING, AND PARTICIPANTS This was a cross-sectional ecological analysis of the 727
continental US counties reporting to the Surveillance, Epidemiology, and End Results (SEER)
Program (among a total of 3108 counties). Environmental data relevant to UV radiation
exposure (from a variety of sources), Health Resources and Services Administration data
relevant to diagnostic scrutiny, and SEER data on melanoma incidence among the
non-Hispanic White population diagnosed with melanoma from 2012 through 2016 were
combined. Data analysis was performed between January 2020 and July 2022.

EXPOSURES Three UV radiation proxies (UV daily dose, cloud variability, and temperature
variability) and 3 diagnostic scrutiny proxies (median household income, dermatologists, and
primary care physician supply).

MAIN OUTCOMES AND MEASURES Melanoma incidence (in situ and invasive cancers).

RESULTS In total, 235 333 melanomas were diagnosed. Proxies for UV radiation exposure
changed gradually across geography, while melanoma incidence and proxies for diagnostic
scrutiny changed abruptly across contiguous counties. The UV daily dose, a variable the
National Cancer Institute specifically developed for melanoma analyses, was uncorrelated
with incidence (r = 0.03; P = .42). For context, smoking prevalence was highly correlated with
lung cancer incidence in the same counties (r = 0.81; P < .001). Melanoma incidence was
correlated with median household income (r = 0.43; P < .001). Counties with no
dermatologists and shortages of primary care physicians had the lowest incidence, while
counties amply supplied with both had the highest, despite having lower mean UV daily dose.
There was little association between melanoma incidence and melanoma mortality (r = 0.09;
P = .05), while the analogous association in lung cancer was strong (r = 0.96; P < .001).

CONCLUSIONS AND RELEVANCE In this cross-sectional ecological study, the current
geographical pattern of melanoma incidence across US counties was less associated with
proxies for UV radiation exposure and more so with proxies for diagnostic scrutiny.
Incidence—the fundamental epidemiologic measure of disease frequency—now had little
association with the feared outcome of melanoma: death.

JAMA Intern Med. 2022;182(11):1181-1189. doi:10.1001/jamainternmed.2022.4342
Published online October 3, 2022.
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Estimating Overdiagnosis of Melanoma Using Trends
Among Black and White Patients in the US
Adewole S. Adamson, MD, MPP; Elizabeth A. Suarez, PhD; H. Gilbert Welch, MD, MPH

IMPORTANCE The incidence of cutaneous melanoma has been rising rapidly among White
patients in the US; however, a commensurate increase in mortality due to melanoma has not
been observed. These trends suggest overdiagnosis is occurring.

OBJECTIVE To quantify melanoma overdiagnosis among White patients compared with Black
patients in the US.

DESIGN, SETTING, AND PARTICIPANTS This cohort study used joinpoint regression of
Surveillance, Epidemiology, and End Results data from 1975 to 2014 to determine melanoma
incidence and mortality trends among Black and White patients in the US. Using trends in
mortality due to melanoma in Black patients as a marker for improvements in medical care,
the expected mortality trends in White patients if medical care had not improved were
estimated. This served as a marker for the change in true cancer occurrence. Overdiagnosis
was calculated as the difference between observed incidence and estimated true cancer
occurrence. Analyses were stratified by sex. Data were analyzed from September to
December 2017.

MAIN OUTCOMES AND MEASURES Proportion of melanoma cases overdiagnosed among White
patients in 2014.

RESULTS From 1975 to 2014, melanoma incidence increased approximately 4-fold in White
women (incidence rate ratio [IRR], 4.01 [95% CI, 3.65-4.41]) and 6-fold in White men (IRR,
5.97 [95% CI, 5.47-6.52]), whereas it increased less than 25% in Black women (IRR, 1.21 [95%
CI, 0.97-1.49]) and men (IRR, 1.17; [95% CI, 0.77-1.78]). Mortality due to melanoma decreased
approximately 25% in Black women (morality rate ratio [MRR], 0.76 [95% CI, 0.63-0.90])
and men (MRR, 0.72 [95% CI, 0.62-0.84]), was stable in White women (MRR, 1.02 [95% CI,
0.96-1.09]), and increased almost 50% in White men (MRR, 1.49 [95% CI, 1.25-1.77]). Had
medical care not improved, estimated mortality would have increased 60% in White women
and more than doubled in White men. Based on these trends, an estimated 59% (95% CI,
45%-70%) of White women and 60% (95% CI, 32%-75%) of White men with melanoma
were overdiagnosed in 2014.

CONCLUSIONS AND RELEVANCE The discrepancies in incidence and mortality trends found in
this cohort study suggest considerable overdiagnosis of melanoma occurring among White
patients in the US.

JAMA Dermatol. 2022;158(4):426-431. doi:10.1001/jamadermatol.2022.0139
Published online March 16, 2022.
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Summary
Diagnostic error can be defined as deviation from a gold
standard diagnosis, typically defined in terms of expert
opinion, although sometimes in terms of unexpected
events that might occur in follow-up (such as progression
and death from disease). Although diagnostic error does
exist for melanoma, deviations from gold standard diag-
nosis, certainly among appropriately trained and experi-
enced practitioners, are likely to be the result of uncertainty
and lack of specific criteria, and differences of opinion,
rather than lack of diagnostic skills. In this review, the
concept of diagnostic error will be considered in relation to
diagnostic uncertainty, and the concept of overdiagnosis in
melanoma will be presented and discussed.

Keywords: Melanoma; dermatopathology; surgical pathology; diagnostic
uncertainty; overdiagnosis; standardised classification tool.
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INTRODUCTION
Histopathology is often regarded as the gold standard for
diagnosis of cancer. However, if cancer is defined as a ma-
lignant tumour that has the potential to cause the death of
patients in the absence of effective therapy, then the only true
modality for definition of cancer is long-term follow-up
(which would have to be without effective treatment). The
histopathological diagnosis of cancer can be predictive of
mortality, but usually only in a probabilistic sense. In mela-
noma in particular, the cure rate for surgical excision of le-
sions diagnosed as localised primary ‘malignant melanoma’
is over 90%. The remaining 7–10% of patients who die of the
disease do so despite complete excision of the local tumour,
perhaps because of the existence of dormant metastases
beyond the local site, which later become activated,1 or
alternatively, because of progressive angiotropic extravas-
cular migration of tumour cells to local, regional, and
possibly distant sites.2,3 Of course, it is desirable to recognise
lesions that have the potential to cause mortality with high

sensitivity, to eliminate, as far as possible, those cases that
have risk of progression. This quest for sensitivity inevitably
results in loss of specificity, so that many lesions diagnosed
as melanoma will not cause death to patients after therapy,
and in many cases likely would not have caused death even in
the absence of therapy. This phenomenon has been termed
‘overdiagnosis’ and is not the same as diagnostic error.4,5

Diagnostic error can be defined as deviation from a gold
standard diagnosis, typically defined in terms of expert
opinion, although sometimes in terms of unexpected events
that might occur in follow-up (such as progression and death
from disease). Although diagnostic error does exist for mel-
anoma, deviations from gold standard diagnosis, certainly
among appropriately trained and experienced practitioners,
are likely to be the result of uncertainty and lack of specific
criteria, and differences of opinion, rather than lack of diag-
nostic skills.6 In this review, the concept of diagnostic error
will be considered in relation to diagnostic uncertainty, and
the concept of overdiagnosis in melanoma will be presented
and discussed.

DIAGNOSTIC ERROR AND UNCERTAINTY
A diagnostic error in pathology may be defined as an
‘incorrect’ diagnosis,7 or perhaps more specifically as a de-
viation from a ‘gold standard’ diagnosis.8 Defining errors in
the diagnosis of melanoma is problematic given the difficulty
of defining a true gold standard for melanoma. Since pa-
thology is often regarded as the gold standard for melanoma
diagnosis, this definition may be regarded as self-referential,
except in the cases where unexpected malignant behaviour of
a lesion previously diagnosed as benign reveals the true po-
tential of the tumour. These latter examples of diagnostic
error will not be extensively discussed in this review. Re-
views of medicolegal cases have provided some insight into
these uncommon situations.9

In general, since pathological diagnosis aims to be pre-
dictive rather than to simply recapitulate the past behaviour of
lesions, and since biological outcomes are not available at the
time of diagnosis for most patients and in most studies, expert
panels have been utilised to provide a ‘ground truth’ or ‘gold

Print ISSN 0031-3025/Online ISSN 1465-3931 © 2022 Published by Elsevier B.V. on behalf of Royal College of Pathologists of Australasia.
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Abstract

Background Cutaneous melanomas are common cancers in white-skinned popula-
tions, and early detection is promoted as a means of reducing morbidity and
mortality. There is concern that increased skin screening is leading to overdiag-
nosis of indolent melanomas with low risk of lethality. The extent of melanoma
overdiagnosis associated with screening is unknown.
Objectives To estimate possible overdiagnosis by comparing subsequent melanoma
incidence and biopsy rates among people subjected to skin screening those who
were not.
Methods We recruited 43 762 residents of Queensland, Australia, aged 40–
69 years, with no prior history of melanoma, selected at random from a popula-
tion register in 2010. At baseline, participants completed a comprehensive mela-
noma risk factor survey and were asked if their skin had been examined by a
doctor in the 3 years prior to baseline. We calculated incidence and relative risk
of histologically confirmed melanoma (invasive and in situ) in years 2–7 of
follow-up, obtained through linkage to the cancer registry. In secondary analyses,
we measured biopsy rates in years 2–6 of follow-up. We used propensity score
analysis to calculate adjusted hazard ratios (aHRs) and 95% confidence intervals
(CIs).
Results In total, 28 155 participants underwent skin screening prior to baseline.
We observed 967 first-incident melanomas (381 invasive) during 197 191
person-years of follow-up. Those screened had higher rates of melanoma (aHR
1!29, 95% CI 1!02–1!63) and subsequent skin biopses (aHR 1!85, 95% CI 1!69–
2!04) than unscreened participants. The higher risk associated with skin screen-
ing was evident for in situ melanoma (aHR 1!45, 95% CI 1!09–1!92) but not
invasive melanoma (aHR 1!05, 95% CI 0!72–1!54). In secondary analyses, where
screening was defined as having a skin biopsy in the first year after baseline, we
observed significantly increased risks of melanoma (aHR 1!53, 95% CI 1!23–
1!89) and subsequent biopsies (aHR 2!64, 95% CI 2!46–2!84) relative to those
who did not have a biopsy.
Conclusions People who undergo skin screening subsequently experience higher
rates of biopsies and melanoma (especially in situ melanoma), even after adjusting
for all known risk factors, consistent with overdiagnosis.

! 2022 The Authors. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.
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Welch HG et al. N Engl J Med. 2019;381(14):1378-1386. 

Recommendations to stop the cycle of overdiagnosis

• Stop population screening

• Curtail self-referral of skin-biopsy specimens 

• Clinicians: raise the threshold to biopsy— don’t bx lesions <6mm

• Pathologists
• Increase the thresholds for labeling melanoma
• Linguistic de-escalation: diagnose as “melanocytic neoplasm”

•



Welch HG et al. N Engl J Med. 2019;381(14):1378-1386. 

“Pathologists could also pursue linguistic deescalation, specifically for 
melanoma in situ. A diagnosis of “melanocytic neoplasm” would be 
less distressing for patients and could reduce continued surveillance 
and overtreatment.”



Overdiagnosis is Not discernable at the patient level
• Overdiagnosis is an 

epidemiological 
phenomenon

• Clinicians and pathologists 
cannot see overdiagnosis

Robra BP. (2021) Harms and Benefits of Cancer Screening. In: Bauer A.W., Hofheinz RD., Utikal J.S. (eds) Ethical Challenges in Cancer Diagnosis and Therapy. Recent 
Results in Cancer Research, vol 218. Springer, Cham. https://doi.org/10.1007/978-3-030-63749-1_7

Which will progress? 



Environment of overdiagnosis

Brodersen J, Schwartz LM, Woloshin S. Overdiagnosis: how cancer screening can turn indolent pathology into illness. APMIS. 
2014;122(8):683-689. doi:10.1111/apm.12278
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• Heightened awareness by patients and clinicians

• Pressure to diagnose melanomas early

• Fear of missing melanoma—“loss aversion”



Cognitive process also contributes to overdiagnosis
• Everyone is subject to “loss aversion” 

• Fear drives our decision making

• Clinician:
• “When in doubt, cut it out”

• Dermatopathologist:
• When in doubt, low threshold to label lesions 

atypical or melanoma

• Everyone errs on the side of caution



Environment of overdiagnosis
• Screening

• Sensitive to detecting small irregularities 

• Large reservoir of indolent disease

• Diagnostic test: questionable reliability

Brodersen J, Schwartz LM, Woloshin S. Overdiagnosis: how cancer screening can turn indolent pathology into illness. APMIS. 
2014;122(8):683-689. doi:10.1111/apm.12278



Gold Standard

Pathologic Diagnosis



2017 BMJ

“Diagnoses spanning moderately dysplastic nevi to early stage
invasive melanoma [Stage 1] were neither reproducible nor accurate
in this large study of pathologists in the USA.” 

25%: Concordance rate for Spitz nevi and atypical nevi
45%: Concordance rate for atypical spitz tumor, severely 

atypical nevi, MIS



Pathology: Diagnostic Gold Standard
• 100% subjective 

• Discordance abound (particularly for thin small melanocytic lesions)

Elmore JG, Barnhill RL, Elder DE, et al. Pathologists' diagnosis of invasive melanoma and melanocytic proliferations: observer 
accuracy and reproducibility study [published correction appears in BMJ. 2017 Aug 8;358:j3798]. BMJ. 2017;357:j2813.



reliable unreliable
Histopathologic Diagnosis



Categories of Melanomas
1. slow-growing melanomas

• µ chronic sun exposure occurring on the head and neck

2. slow-growing melanomas 
• µ intermittent sun exposure and melanocytic nevi

3. fast-growing aggressive melanomas
• NOT associated with sun exposure and melanocytic nevi

4. unrecognizable melanomas

Screening usually detects slow-growing indolent cancers
Lipsker D, Engel F, Cribier B, Velten M, Hedelin G. Trends in melanoma epidemiology suggest three different types of melanoma. British 
journal of dermatology (1951). 2007;157(2):338-343.
Pampena R, Lai M, Lombardi M, et al. Clinical and Dermoscopic Features Associated With Difficult-to-Recognize Variants of Cutaneous 
Melanoma: A Systematic Review. JAMA Dermatol. 2020;156(4):430-439.



When dermatologists diagnose melanomas
• Stage 0: Melanoma in-situ

• Stage 1A: 0.16mm to 0.80 mm in depth

(earlier stage than when patients or non-dermatologists detects 
melanomas)

Carli P, De Giorgi V, Palli D, et al. Arch Dermatol. 2003;139:607-612. 
Pennie ML, Soon SL, Risser JB, et al.  Arch Dermatol. 2007;143: 488-494. 
Kantor J, Kantor DE. Arch Dermatol. 2009;145: 873-876. 





Fast growing + Unrecognizable melanomas 
• More common in older men
• Lacks the ABCD signs of slow growing melanoma
• Nonspecific appearance

• Misdiagnosed as BCC, seborrheic keratosis, scar, hemangioma, 
dermatofibroma, skin tag & inflammatory diseases

• Not amenable to screening—grows too fast + not recognizable

Liu W, Dowling JP, Murray WK, et al. Rate of growth in melanomas: characteristics and associations of rapidly growing melanomas.
Arch Dermatol. 2006;142:1551-1558. 
Demierre MF, Chung C, Miller DR, Geller AC. Early detection of thick melanomas in the United States: beware of the nodular 
subtype. Arch Dermatol. 2005;141:745-750. 





Not the obligate precursor

Melanoma in-situ



Not the obligate precursor

Melanoma in-situ



Incidence of in Situ vs Invasive Melanoma: Testing the “Obligate
Precursor” Hypothesis
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Abstract

Background: Melanoma incidence has been rising in populations with predominantly European ancestry (White), speculated
to be partly driven by heightened detection of indolent tumors. If in situ melanomas are destined to evolve to invasive
cancers, detecting and removing them should deplete the pool of invasive lesions, and people with in situ melanoma should,
on average, be younger than those with invasive melanoma. Methods: We analyzed long-term incidence trends (1982-2018)
for in situ and invasive melanomas in 3 predominantly White populations with high, medium, and low melanoma rates:
Queensland (Australia), United States White, and Scotland. We calculated the incidence rate ratio (IRR) of in situ to invasive
melanomas and estimated the contributions of age, period, and cohort effects. We compared age at diagnosis of in situ vs
invasive melanomas overall and stratified by sex and anatomic site. Results: In all 3 populations, the in situ to invasive
incidence rate ratio increased statistically significantly from less than 0.3 in 1982 to 1.95 (95% confidence interval [CI] ¼ 1.88 to
2.02) in Queensland, 0.93 (95% CI ¼ 0.90 to 0.96) in the US White population, and 0.58 (95% CI ¼ 0.54 to 0.63) in Scotland in
2018. The mean age at diagnosis of in situ melanomas was the same or higher than invasive melanomas for almost all time
periods among men and women and on all body sites except the lower limbs. Conclusions: The increasing ratio of in situ to
invasive melanoma incidence over time, together with the high (and increasing) mean age at diagnosis of in situ melanomas,
is consistent with more indolent lesions coming to clinical attention than in previous eras.

The incidence of melanoma has increased steadily over the
past 5 decades in many susceptible populations (1), whereas
mortality has remained largely stable (2). One explanation for
these disparate trends is that a concerted effort in secondary
prevention has shifted the diagnosis of melanoma toward ear-
lier stages, which, if successfully detecting more cases of biolog-
ically aggressive disease, would be expected to decrease the
proportion of thick invasive melanomas. Studies reporting an
increased incidence of in situ and thin melanoma relative to
thick melanoma support this contention (3,4). An alternative ex-
planation (swiftly gaining currency) is that widespread detec-
tion efforts are leading to overdiagnosis of melanoma, that is,
the diagnosis of indolent lesions that will not cause excess mor-
bidity or death within a person’s lifetime (5-7).

Melanoma in situ is recognized histologically by the presence
of neoplastic cells resembling those of invasive melanoma but

confined to the epidermis, with irregular nested and lentiginous
and/or pagetoid growth patterns (8). Detailed microdissection
analyses support the notion that a sizeable proportion of invasive
melanomas evolve from in situ precursor lesions through the ac-
quisition of successive genetic alterations (9). Of the 9 histological
subtypes of melanoma recognized by the World Health
Organization, 3 (comprising 80%-90% of cutaneous melanomas)
are related to cumulative solar damage and have an in situ stage:
superficial spreading melanoma, lentigo maligna melanoma, and
desmoplastic melanoma (10). Accepting this paradigm of neo-
plastic progression, an argument can be made that detecting and
excising in situ lesions should reduce the future incidence of in-
vasive melanoma and thereby reduce mortality. Countering this
view is the growing acceptance that a proportion (and perhaps
the majority) of these in situ lesions are biologically indolent, un-
likely ever to progress to invasive disease.
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• Analyzed incidence trend in-situ and invasive melanomas 3 decades

• MIS as an obligate precursor model
• Increase MIS should be detected earlier age than invasive melanoma
• Decrease in thick deadly melanomas should be observed

• Findings
• Increased MIS detection at older age than invasive melanoma
• No decrease in thick deadly melanomas

• Conclusion
• Questions MIS being the obligate precursor to invasive melanoma

Olsen CM,Pandeya N,RosenbergPS,Whiteman DC.Incidence of in-situ vs invasive melanoma: testing the “obligate precursor” 
hypothesis. J Natl Cancer Inst. 2022;114(10):1364-1370. 
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1984

Precursors to Malignant Melanoma. JAMA : the journal of the American Medical Association. 1984;251(14):1864-1866. 

“The panel also agreed that the dysplastic nevus, a distinctive lesion both 
clinically and histologically, has been identified in this context, particularly in 
melanoma families. Dysplastic nevi are both markers and precursors for 
melanoma. Melanoma may develop also in congenital nevi, especially when the 
lesion is larger than 20 cm.” (page 1864)

NIH Consensus Conference: Oct. 24-26, 1983



Conclusion

Jul 2012

ü Marker for high-risk individual

ü Not a precursor

Duffy K, Grossman D. The dysplastic nevus: from historical perspective to management in the modern era: part II. Molecular aspects and clinical management. J Am Acad Dermatol. 
2012;67(1):19.e1-32. doi:10.1016/j.jaad.2012.03.013



Histologic Outcomes of Excised Moderate and Severe
Dysplastic Nevi
MARIA V. ABELLO-POBLETE, MD, LILIA M. CORREA-SELM, MD, DANIELLE GIAMBRONE, BS,
FRANK VICTOR, MD, FAAD, AND BABAR K. RAO, MD, FAAD*

BACKGROUND Dysplastic nevi (DN) have been a matter of controversy since their initial description in 1978
because of differences in the clinical and histological terminology, and large studies on histological outcomes
of excising moderate to severely DN have not previously been described.

OBJECTIVE To determine the clinical characteristics of DN and histologic outcomes of excised moderate and
severe DN.

METHODS Retrospective chart review of patients with DN or Clark’s nevi at the Dermatology Department at
Rutgers–Robert Wood Johnson Medical School in Somerset, New Jersey, from January 2009 to June 2012.
Three hundred ninety-three lesions from 380 patients were included in this study.

MAIN OUTCOME MEASURE Histologic results of excised moderate and severe DN.

RESULTS Thirty-four percent of DN were excised because of the presence of moderate or severe atypia,
personal history of melanoma, or both. None of the excised lesions showed evidence of melanoma; 81.6% of
excisions showed scar or granulation tissue. Only 14% of excised lesions were found to have residual lesions,
and 4.4% showed recurrent nevi.

CONCLUSION In 134 excisions of moderate to severe DN, no melanoma was identified. Most of the excisions
showed scar or granulation tissue. The rate of residual lesions after shave biopsy of moderate or severe DN
was lower than after punch biopsy.

The authors have indicated no significant interest with commercial supporters.

Dysplastic nevi (DN) have been a controversial

entity since their initial description in 1978

due to differences in the clinical and histological

terminology, as well as the varied approach in

management of these lesions.1 Over the past 4

decades, DN have been called several names,

including BK moles,1 Clark’s nevi, atypical moles,

and nevi with architectural disorder.2,3

Only a small percentage of DN progress to mela-

noma,4,5 but their presence indicates a risk that is 10

to 15 times greater than in individuals without

them.6,7 This risk increases further as the number of

nevi (benign or dysplastic) increases8,9 or in the

presence of a personal or family history of mela-

noma.6 Despite evidence linking DN with risk of

melanoma, controversy surrounds their true malig-

nant potential and appropriate management.5–9

After initial biopsy, further treatment depends in

large part on the pathology report. Pathology

reports of DN typically indicate degree of atypia

and involvement of margins. There is no standard-

ized system used in the histologic description of

DN, which creates clinical ambiguity because what

one pathologist may refer to as severe dysplasia

*All authors are affiliated with the Rutgers-Robert Wood Johnson Medical School, Somerset, New Jersey

© 2013 by the American Society for Dermatologic Surgery, Inc. ! Published by Wiley Periodicals, Inc. !
ISSN: 1076-0512 ! Dermatol Surg 2014;40:40–45 ! DOI: 10.1111/dsu.12391
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Outcomes of Biopsies and Excisions of Dysplastic Acral Nevi:
A Study of 187 Lesions
TARA BRONSNICK, BA,* NADEEM KAZI,† A. YASMINE KIRKORIAN, MD,* AND BABAR K. RAO, MD*

BACKGROUND Despite their frequency in clinical practice, controversy exists regarding the significance and
management of dysplastic nevi (DN). Although the perception of DN as precursors to melanoma is
questionable, excisions of biopsy-proven DN are commonplace in clinical practice. The management of
dysplastic acral nevi is of interest given the challenge of surgery at acral sites.

OBJECTIVE To determine the outcomes of biopsies of clinically atypical acral nevi and excisions of
histologically dysplastic acral nevi (HDN).

MATERIALS AND METHODS Retrospective review of consecutive patients at a private dermatology practice
who had a biopsy of an atypical acral nevus from December 2004 to July 2012.

RESULTS One hundred eighty-seven atypical acral nevi were biopsied from 168 patients (77 (41%) HDN, 108
(58%) common nevi). Based on initial histology, 30 (39%) HDN were recommended for excision and eight
(10%) for clinical observation. Twenty-seven of the 77 HDN were excised; 23 (85%) revealed scar only, and four
(15%) revealed residual DN not involving the margin.

CONCLUSION Routine excision of biopsy-proven dysplastic acral nevi may not be necessary.

The authors have indicated no significant interest with commercial supporters.

Although dermatologists frequently encounter

dysplastic nevi (DN), controversy exists

regarding their clinical significance and manage-

ment.1–3 Although the presence of multiple DN is an

established risk factor for the development of

melanoma, the malignant potential of an individual

DN is questionable.4–6 Despite a lack of supportive

evidence, DN are often perceived as potential

precursors to melanoma that undergo malignant

transformation through a sequential, multistep,

mutagenic process.7 This belief drives the excision of

histologically DN (HDN).2,3,8 A survey of 456

fellows of the American Academy of Dermatology

revealed that 67% prefer to re-excise DN when

margins are positive.9

Dysplastic acral nevi are of particular interest from a

clinical standpoint given the unique concerns

associated with invasive procedures at these sites.10

Acral melanoma accounts for 3% to 15% of all

melanoma and is associated with a poorer prognosis

than melanoma at other sites because of delayed

diagnosis.10,11 Recent studies of acral melanomas

suggest that they arise de novo. Dermoscopy studies

of pigmented acral lesions reveal different pigment

distribution in acral nevi and acral melanoma in situ,

which indicates that these lesions arise from differ-

ent portions of the epidermis and develop indepen-

dently.12,13 A genetic mechanism for de novo

development of acral melanoma that includes

mutation of KIT and amplification of cyclin D1/

CDK4 has been proposed.14 These studies suggest

that the need for excision of HDN in acral locations

is uncertain, especially given the essential functions

of acral body parts and limited space for obtaining

recommended margins.10

*Department of Dermatology, Robert Wood Johnson Medical School, Rutgers University, New Brunswick, New Jersey;
†Rensselaer Polytechnic Institute, Troy, New York
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A nongrading histologic approach to Clark (dysplastic)
nevi: A potential to decrease the excision rate

Daniel F. Lozeau, MD, Michele J. Farber, MD, and Jason B. Lee, MD
Philadelphia, Pennsylvania

Background: Despite a lack of evidence that dysplastic nevi are precursors to melanoma, a large
proportion of dermatologists continue to treat them as such. Emerging data suggest that histologic grading
approach may result in many unnecessary excisions.

Objective: Using a nongrading approach to diagnosis of Clark/dysplastic nevi, the current study sought to
define and determine the diagnostic uncertainty rate, and to report on the results of re-excisions of such
lesions.

Methods: All melanocytic nevi submitted to an academic dermatopathology laboratory between January 1,
2007, and December 31, 2013, were categorized. The number of Clark nevi recommended for re-excision
divided by the total number of Clark nevi was taken to be the diagnostic uncertainty rate.

Results: This nongrading approach resulted in an excision recommendation/diagnostic uncertainty rate of
11.1%. In 2% of the excised specimens, the diagnosis was changed to melanoma.

Limitations: The study was performed at a single institution, and assigned diagnoses could not be verified
other than by the diagnosing dermatopathologists. Lesions that were not submitted as re-excision
specimens could have altered the results had they been available for evaluation.

Conclusion: Compared with previously reported excision rates, the current study shows that the
nongrading approach to Clark nevi results in a lower excision rate while still maintaining a low rate of
change in diagnosis similar to the grading approach. ( J Am Acad Dermatol 2016;74:68-74.)

Key words: atypia; biopsy; Clark nevus; diagnostic uncertainty; dysplastic nevus; excision; melanoma.

T he practice of pathology involves subjective
interpretation of objective data, and as
such there always have been melanocytic

lesions that defied categorization. This has resulted
in a growing lexicon in dermatopathology that
attempts to classify them: ‘‘superficial atypical
melanocytic proliferation of uncertain significance,’’
‘‘melanocytic tumor of uncertain malignant poten-
tial,’’ ‘‘Spitz tumor of uncertain malignant potential,’’
‘‘atypical Spitz tumor,’’ and ‘‘borderline’’ and ‘‘inter-
mediate’’ melanocytic tumors.1-5 There is an explicit
or implicit assertion by the authors who created these
designations that these ‘‘gray zone’’ lesions exist on a

biological spectrum between benign and malignant,
when in actuality they represent cases in which
pathologists are unable to confidently assign their
biologic nature, that is, the designations represent
diagnostic uncertainty on the part of the patholo-
gists. These lesions may in reality turn out to be
benign, intermediate between benign and malig-
nant, or malignant, but there is no way to verify their
true nature until further discoveries are made to shed
light on their true nature. For example, many HRAS-
mutated Spitz nevi may have been categorized
previously as atypical Spitz tumor, but the advances
in molecular diagnostics enable recategorization as
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A nongrading histologic approach to Clark (dysplastic)
nevi: A potential to decrease the excision rate

Daniel F. Lozeau, MD, Michele J. Farber, MD, and Jason B. Lee, MD
Philadelphia, Pennsylvania

Background: Despite a lack of evidence that dysplastic nevi are precursors to melanoma, a large
proportion of dermatologists continue to treat them as such. Emerging data suggest that histologic grading
approach may result in many unnecessary excisions.

Objective: Using a nongrading approach to diagnosis of Clark/dysplastic nevi, the current study sought to
define and determine the diagnostic uncertainty rate, and to report on the results of re-excisions of such
lesions.

Methods: All melanocytic nevi submitted to an academic dermatopathology laboratory between January 1,
2007, and December 31, 2013, were categorized. The number of Clark nevi recommended for re-excision
divided by the total number of Clark nevi was taken to be the diagnostic uncertainty rate.

Results: This nongrading approach resulted in an excision recommendation/diagnostic uncertainty rate of
11.1%. In 2% of the excised specimens, the diagnosis was changed to melanoma.

Limitations: The study was performed at a single institution, and assigned diagnoses could not be verified
other than by the diagnosing dermatopathologists. Lesions that were not submitted as re-excision
specimens could have altered the results had they been available for evaluation.

Conclusion: Compared with previously reported excision rates, the current study shows that the
nongrading approach to Clark nevi results in a lower excision rate while still maintaining a low rate of
change in diagnosis similar to the grading approach. ( J Am Acad Dermatol 2016;74:68-74.)

Key words: atypia; biopsy; Clark nevus; diagnostic uncertainty; dysplastic nevus; excision; melanoma.

T he practice of pathology involves subjective
interpretation of objective data, and as
such there always have been melanocytic

lesions that defied categorization. This has resulted
in a growing lexicon in dermatopathology that
attempts to classify them: ‘‘superficial atypical
melanocytic proliferation of uncertain significance,’’
‘‘melanocytic tumor of uncertain malignant poten-
tial,’’ ‘‘Spitz tumor of uncertain malignant potential,’’
‘‘atypical Spitz tumor,’’ and ‘‘borderline’’ and ‘‘inter-
mediate’’ melanocytic tumors.1-5 There is an explicit
or implicit assertion by the authors who created these
designations that these ‘‘gray zone’’ lesions exist on a

biological spectrum between benign and malignant,
when in actuality they represent cases in which
pathologists are unable to confidently assign their
biologic nature, that is, the designations represent
diagnostic uncertainty on the part of the patholo-
gists. These lesions may in reality turn out to be
benign, intermediate between benign and malig-
nant, or malignant, but there is no way to verify their
true nature until further discoveries are made to shed
light on their true nature. For example, many HRAS-
mutated Spitz nevi may have been categorized
previously as atypical Spitz tumor, but the advances
in molecular diagnostics enable recategorization as
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Reexamining the Threshold for Reexcision of Histologically
Transected Dysplastic Nevi
Nathaniel H. Fleming, BA; Barbara M. Egbert, MD; Jinah Kim, MD, PhD; Susan M. Swetter, MD

IMPORTANCE Controversy persists regarding the appropriate management of incompletely
excised, biopsy-proven, mild and moderate dysplastic nevi (DN).

OBJECTIVE To determine long-term risk of associated melanoma in biopsied mild or
moderate DN with positive histologic margins that were clinically observed vs reexcised with
negative margins.

DESIGN, SETTING, AND PARTICIPANTS Retrospective cohort study of mixed referral and
community patients from an academic pigmented lesion clinic and dermatology clinics of the
affiliated Veteran Affairs medical center with biopsy-confirmed DN with positive histologic
margins diagnosed from May 15, 1991, to July 8, 2015, and followed up through May 30, 2016.
A consecutive sample of 1473 histologically confirmed DN was identified using surgical
pathology databases at the study sites; 590 cases in 498 patients met eligibility criteria.

MAIN OUTCOMES AND MEASURES The primary outcome was the proportion of biopsied DN
that progressed to histologically confirmed invasive or in situ melanoma. Secondary
outcomes included local nevus recurrence and development of primary melanoma at other
anatomic sites.

RESULTS The 498 patients had a mean (range) age of 57.6 (14-93) years and 90% were male.
Among 590 positive-margin DN, 191 were reexcised and 399 clinically observed without
further surgery; 170 reexcised and 304 observed DN had available follow-up data, with mean
(SD) follow-up of 5.5 (4.6) years. Cases in the observation group were more likely to
demonstrate nevus recurrence than those that were reexcised (3.3% vs 0%; P = .02). Six of
304 (2.0%) observed DN subsequently developed melanoma at the same site, compared
with 1 of 170 (0.6%) that were reexcised (P = .43). Five of 6 observed patients who
developed melanoma initially underwent partial biopsy with grossly positive margins;
1 melanoma in situ evolved from an excisionally biopsied moderately dysplastic nevus 5 years
later. Only 1 case of thin invasive melanoma (!1 mm) was observed, and no deaths from
melanoma arising from biopsy-proven DN occurred through the latest dermatology
follow-up. New primary melanoma developed at other sites in 9.9% of excised and 9.4% of
resected DN.

CONCLUSIONS AND RELEVANCE In cases of mild and moderate DN with microscopically
positive margins and no concerning clinical residual lesion, observation, rather than
reexcision, was a reasonable management option. Partial biopsies of pigmented lesions
suspicious for melanoma may lead to delayed melanoma diagnosis and should be
discouraged.

JAMA Dermatol. 2016;152(12):1327-1334. doi:10.1001/jamadermatol.2016.2869
Published online August 17, 2016. Last corrected on February 8, 2017.
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Risk of Subsequent Cutaneous Melanoma in Moderately
Dysplastic Nevi Excisionally Biopsied but With Positive
Histologic Margins
Caroline C. Kim, MD; Elizabeth G. Berry, MD; Michael A. Marchetti, MD; Susan M. Swetter, MD; Geoffrey Lim, MD;
Douglas Grossman, MD, PhD; Clara Curiel-Lewandrowski, MD; Emily Y. Chu, MD, PhD; Michael E. Ming, MD, MSCE;
Kathleen Zhu, BA; Meera Brahmbhatt, MD; Vijay Balakrishnan, BS; Michael J. Davis, BMus; Zachary Wolner, BA;
Nathaniel Fleming, BA; Laura K. Ferris, MD, PhD; John Nguyen, BA; Oleksandr Trofymenko, BA; Yuan Liu, PhD;
Suephy C. Chen, MD, MS; for the Pigmented Lesion Subcommittee, Melanoma Prevention Working Group

IMPORTANCE Little evidence exists to guide the management of moderately dysplastic nevi
excisionally biopsied without residual clinical pigmentation but with positive histologic
margins (hereafter referred to as moderately dysplastic nevi with positive histologic margins).

OBJECTIVE To determine outcomes and risk for the development of subsequent cutaneous
melanoma (CM) from moderately dysplastic nevi with positive histologic margins observed
for 3 years or more.

DESIGN, SETTING, AND PARTICIPANTS A multicenter (9 US academic dermatology sites)
retrospective cohort study was conducted of patients 18 years or older with moderately
dysplastic nevi with positive histologic margins and 3 years or more of follow-up data
collected consecutively from January 1, 1990, to August 31, 2014. Records were reviewed for
patient demographics, biopsy type, pathologic findings, and development of subsequent CM
at the biopsy site or elsewhere on the body. The χ2 test, the Fisher exact test, and analysis of
variance were used to assess univariate association for risk of subsequent CMs, in addition to
multivariable logistic regression models. To confirm histologic grading, each site submitted 5
random representative slide cases for central dermatopathologic review. Statistical analysis
was performed from October 1, 2017, to June 22, 2018.

MAIN OUTCOMES AND MEASURES Development of CM at a biopsy site or elsewhere on the
body where there were moderately dysplastic nevi with positive histologic margins.

RESULTS A total of 467 moderately dysplastic nevi with positive histologic margins from 438
patients (193 women and 245 men; mean [SD] age, 46.7 [16.1] years) were evaluated. No
cases developed into CM at biopsy sites, with a mean (SD) follow-up time of 6.9 (3.4) years.
However, 100 patients (22.8%) developed a CM at a separate site. Results of multivariate
analyses revealed that history of CM was significantly associated with the risk of development
of subsequent CM at a separate site (odds ratio, 11.74; 95% CI, 5.71-24.15; P < .001), as were
prior biopsied dysplastic nevi (odds ratio, 2.55; 95% CI, 1.23-5.28; P = .01). The results of a
central dermatopathologic review revealed agreement in 35 of 40 cases (87.5%). Three of 40
cases (7.5%) were upgraded in degree of atypia; of these, 1 was interpreted as melanoma in
situ. That patient remains without recurrence or evidence of CM after 5 years of follow-up.

CONCLUSIONS AND RELEVANCE This study suggests that close observation with routine skin
surveillance is a reasonable management approach for moderately dysplastic nevi with
positive histologic margins. However, having 2 or more biopsied dysplastic nevi (with 1 that is
a moderately dysplastic nevus) appears to be associated with increased risk for subsequent
CM at a separate site.

JAMA Dermatol. 2018;154(12):1401-1408. doi:10.1001/jamadermatol.2018.3359
Published online October 10, 2018.
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Re-excision studies
• These studies showed none to very low association with melanoma 

when dysplastic nevi are re-excised

• Recommendation is to monitor and not re-excise



Annual Transformation Rate of Nevus to Melanoma

Too low to remove or monitor

• <1 in 200,000 (age less than 40)

• 1 in 33,000 (age greater than 60)

Tsao et al. Arch Dermatol 2003;139:282-8



Efforts to minimize re-excision of dysplastic nevi

https://www.aad.org/member/practice/mips/measures/2022/aa
d13 (not 2023)

AAD Effort WHO

Low & High grade only
classification of dysplastic nevi 

Elder DE, Massi D, Scolyer RA, Willemze R, editors (2018). 
WHO classification of skin tumours. 4th Ed. Lyon: IARC
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Case 1

Dysplastic Nevus with Moderate Dysplasia
Excision Recommended



Junctional Clark Nevus



2017 BMJ

“Diagnoses spanning moderately dysplastic nevi to early stage
invasive melanoma [Stage 1] were neither reproducible nor accurate
in this large study of pathologists in the USA.” 

25%: Concordance rate for Spitz nevi and atypical nevi
45%: Concordance rate for atypical spitz tumor, severely 

atypical nevi, MIS



Nevus Melanoma in-situNevus 
Moderate 

Atypia

Nevus 
Severe 
Atypia

Biopsies of small FLAT melanocytic lesions (<5mm) is subject to a 
diagnostic gold standard that has questionable reliability





Compound Melanocytic Nevus, Clark



51 yo woman, backCase 2







Dysplastic/Atypical/Clark Melanocytic nevus



Histopathologic Criteria for Dysplastic Nevus
1. Lentiginous hyperplasia

2. Bridging of rete-ridges

3. Lamellar and concentric fibroplasia

4. Lymphocytic infiltrate

5. Intradermal component, when present confined to 
the expanded papillary dermis in the center of the 
lesion

6. Random cytologic atypia greater than 10%

• Grading of cytology: mild, moderate, severe

• Grading of architecture: mild, moderate, severe

Lever’s Histopathology of Skin, Elder DE, Murphy GF, Xiaowei X editors, in Chap 28 p Benign Pigmented Lesions and Malignant 
Melanoma. p1916-28



Dysplastic/Atypical/Nevus
• None to minimal association with melanoma

• Most common type of nevus on Caucasian skin

• Pivoting away from aggressive diagnosis and management

• Histopathology
• Nested and solitary melanocytes at the DE junction
• Allow for 

• some uneven distribution melanocytes
• site specific variation
• cytology varies widely and is usually larger than the background 

melanocytes 



28 yo woman, forearm lesionCase 3







What is the diagnosis?

68 yo man

Case 4



Melanoma In-Situ
(opinion of one dermatopathologist)

Pigmented Spitz Nevus
(opinion of another dermatopathologist)



Expected site specific variation on 
architecture and cytology that are 
frequently interpreted as 

atypical or melanoma

Body sites at risk of misdiagnosis as 
melanoma—“special site”
• Volar(Acral) skin
• Thigh
• Shin/Ankle
• Ear
• Breast/Milk line
• Genitalia
• Umbilicus
• Shoulder
• Scalp

Cecinaro AM et al. Am J Dermatopathol 2016;38:867–881
Hosler GA, J Cutan Pathol 2008; 35: 889–898



Case 5

Pagetoid Cells in Pagetoid Spread



Case 2

Melanoma In-Situ



61 yo woman



Pagetoid Spitz nevus



Case 2

Pagetoid Spitz Nevus



Thigh nevi
Frequent spitzoid features with some scatter

• “Spark” nevi

• Pagetoid Spitz nevi
• Frequently found on the thigh of young and older adult women
• Histology: solitary spitzoid melanocytes with significant scatter
• Frequently misdiagnosed as MIS or thin melanoma
• Benign: small, discrete, and uniform color

Chung J, Yuan ZM, Lee JB. Clinical and histopathological features of pagetoid Spitz nevi of the thigh. J Cutan Pathol. 2020;47(12):1143–1149
Donati, Pietro et al. Am J Dermatopathol 34.8 (2012): 853–855



Case 6



• Volar skin nevi
• signouts are usually aggressive with excision recommendations

• This lesion is benign
• small & discrete
• mostly nested melanocytes are at the DE junction
• expect mild to moderate degree of scatter of solitary melanocytes and 

even nests









generally symmetric, flat, 4 to 5 mm in
diameter, brown to pink colored, with
regular margin, always located on the
thighs. Patients reported new or doubtful
onset. Two thirds of the lesions were
examined by dermatoscopy.

Histologically, all lesions showed
a small, relatively, intraepidermal pro-
liferation of melanocytes that are often
drop shaped, with a pale nucleus and an
abundant, clear cytoplasm, with an epi-
thelioid or pseudo-pagetoid appearance
(Figs. 2, 3). Melanocytes are arranged
almost in solitary units scattered in the
lower portion of the epidermis and
absent in the outermost malpighian layer
and stratum corneum. In 2 cases, mela-
nocytes were arranged in small nests,
located only at the dermoepidermal
junction. None of these cases showed
epidermal hyperplasia, hypergranulosis,
or hyperkeratosis. Apoptotic cells in the
epidermis were observed in 12 cases,
while 10 cases showed an hyperpigmen-
tation of the basal keratinocytes. A
superficial perivascular lymphocytic
infiltrate was present in 6 cases; 4 cases
presented also melanophages in the pap-
illary dermis without fibrosis.

Based on the clinico-dermatosco-
picaland histopathological aspects, we
propose the term “epithelioid cell mela-
nocytic nevus” of the thigh, for this par-
ticular type of melanocytic lesion that
can mimics a melanoma in situ.

We think that pathologists should
be familiar with this particular type of
nevus, and in accordance with the col-
leagues, we can consider the thigh of
women as another special site for peculiar
clinicopathological features of nevi.3

Pietro Donati, MD
Luca Muscardin, MD

Carlo Cota, MD
Chiara Panetta, MD

Giovanni Paolino, MD
San Gallicano Dermatological Institute
Istituto di Ricovero e Cura a Carattere

Scientifico
Rome, Italy
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FIGURE 1. Two examples of dermatoscopic features of melanocytic lesions of the
thigh: note the banal dermatoscopic aspect of these lesions.

FIGURE 2. Intraepidermal melanocytic proliferation with epithelioid appearance
(hematoxylin and eosin stain, original magnification ·10).

FIGURE 3. Epithelioid melanocytes with vesicular nuclei and clear “drop-shaped”
cytoplasm (hematoxylin and eosin stain, original magnification ·20).
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Small discrete lesions
No clinical features of melanoma



Epidemiologic evidence of melanoma overdiagnosis is mounting

Incidence of in Situ vs Invasive Melanoma: Testing the “Obligate
Precursor” Hypothesis

Catherine M. Olsen, PhD ,1,2 Nirmala Pandeya, PhD ,1,2 Philip S. Rosenberg, PhD ,3

David C. Whiteman, MBBS, PhD 1,2,*

1Cancer Control Group, QIMR Berghofer Medical Research Institute, Brisbane, Australia; 2School of Public Health, Faculty of Medicine, The University of Queensland,
Brisbane, Australia; and 3Division of Cancer Epidemiology and Genetics, National Cancer Institute, Bethesda, MD, USA

*Correspondence to: David C. Whiteman, MBBS, PhD, Cancer Control Group, QIMR Berghofer Medical Research Institute, 300 Herston Rd, Herston, Queensland 4006,
Australia (e-mail: David.Whiteman@qimrberghofer.edu.au).

Abstract

Background: Melanoma incidence has been rising in populations with predominantly European ancestry (White), speculated
to be partly driven by heightened detection of indolent tumors. If in situ melanomas are destined to evolve to invasive
cancers, detecting and removing them should deplete the pool of invasive lesions, and people with in situ melanoma should,
on average, be younger than those with invasive melanoma. Methods: We analyzed long-term incidence trends (1982-2018)
for in situ and invasive melanomas in 3 predominantly White populations with high, medium, and low melanoma rates:
Queensland (Australia), United States White, and Scotland. We calculated the incidence rate ratio (IRR) of in situ to invasive
melanomas and estimated the contributions of age, period, and cohort effects. We compared age at diagnosis of in situ vs
invasive melanomas overall and stratified by sex and anatomic site. Results: In all 3 populations, the in situ to invasive
incidence rate ratio increased statistically significantly from less than 0.3 in 1982 to 1.95 (95% confidence interval [CI] ¼ 1.88 to
2.02) in Queensland, 0.93 (95% CI ¼ 0.90 to 0.96) in the US White population, and 0.58 (95% CI ¼ 0.54 to 0.63) in Scotland in
2018. The mean age at diagnosis of in situ melanomas was the same or higher than invasive melanomas for almost all time
periods among men and women and on all body sites except the lower limbs. Conclusions: The increasing ratio of in situ to
invasive melanoma incidence over time, together with the high (and increasing) mean age at diagnosis of in situ melanomas,
is consistent with more indolent lesions coming to clinical attention than in previous eras.

The incidence of melanoma has increased steadily over the
past 5 decades in many susceptible populations (1), whereas
mortality has remained largely stable (2). One explanation for
these disparate trends is that a concerted effort in secondary
prevention has shifted the diagnosis of melanoma toward ear-
lier stages, which, if successfully detecting more cases of biolog-
ically aggressive disease, would be expected to decrease the
proportion of thick invasive melanomas. Studies reporting an
increased incidence of in situ and thin melanoma relative to
thick melanoma support this contention (3,4). An alternative ex-
planation (swiftly gaining currency) is that widespread detec-
tion efforts are leading to overdiagnosis of melanoma, that is,
the diagnosis of indolent lesions that will not cause excess mor-
bidity or death within a person’s lifetime (5-7).

Melanoma in situ is recognized histologically by the presence
of neoplastic cells resembling those of invasive melanoma but

confined to the epidermis, with irregular nested and lentiginous
and/or pagetoid growth patterns (8). Detailed microdissection
analyses support the notion that a sizeable proportion of invasive
melanomas evolve from in situ precursor lesions through the ac-
quisition of successive genetic alterations (9). Of the 9 histological
subtypes of melanoma recognized by the World Health
Organization, 3 (comprising 80%-90% of cutaneous melanomas)
are related to cumulative solar damage and have an in situ stage:
superficial spreading melanoma, lentigo maligna melanoma, and
desmoplastic melanoma (10). Accepting this paradigm of neo-
plastic progression, an argument can be made that detecting and
excising in situ lesions should reduce the future incidence of in-
vasive melanoma and thereby reduce mortality. Countering this
view is the growing acceptance that a proportion (and perhaps
the majority) of these in situ lesions are biologically indolent, un-
likely ever to progress to invasive disease.
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Prognostic modeling of cutaneous melanoma stage I patients
using cancer registry data identifies subsets with very‐low
melanoma mortality
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Abstract

Background: Evidence exists that escalating melanoma incidence is due in part to

overdiagnosis, the diagnosis of lesions that will not lead to symptoms or death. The

authors aimed to characterize subsets of melanoma patients with very‐low risk of

death that may be contributing to overdiagnosis.

Methods: Melanoma patients diagnosed in 2010 and 2011 with stage I lesions

≤1.0 mm thick and negative clinical lymph nodes from the Surveillance, Epidemi-

ology, and End Results database were selected. Classification and regression tree

and logistic regression models were developed and validated to identify patients

with very‐low risk of death from melanoma within 7 years. Logistic models were

also used to identify patients at higher risk of death among this group of stage I

patients.

Results: Compared to an overall 7‐year mortality from melanoma of 2.5% in these

patients, a subset comprising 25% had a risk below 1%. Younger age at diagnosis

and Clark level II were associated with low risk of death in all models. Breslow

thickness below 0.4 mm, absence of mitogenicity, absence of ulceration, and female

sex were also associated with lower mortality. A small subset of high‐risk patients

with >20% risk of death was also identified.

Conclusion: Patients with very‐low risk of dying from melanoma within 7 years of

diagnosis were identified. Such cases warrant further study and consensus discus-

sion to develop classification criteria, with the potential to be categorized using an

alternative term such as “melanocytic neoplasms of low malignant potential.”

Lay summary

✏ Although melanoma is the most serious skin cancer, most melanoma patients

have high chances of survival.
✏ There is evidence that some lesions diagnosed as melanoma would never have

caused symptoms or death, a phenomenon known as overdiagnosis.
✏ In this study, we used cancer registry data to identify a subset of early‐stage
melanoma patients with almost no melanoma deaths.

Cancer. 2023;129:89–97. wileyonlinelibrary.com/journal/cncr © 2022 American Cancer Society. - 89
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The Rapid Rise in Cutaneous Melanoma Diagnoses

H. Gilbert Welch, M.D., M.P.H., Benjamin L. Mazer, M.D., M.B.A.,  
and Adewole S. Adamson, M.D., M.P.P.

The Covid-19 (coronavirus disease 2019) pan-
demic effectively stopped cancer screening in the 
United States.1 Because the pandemic has also 
produced severe financial strains both for peo-
ple and for public budgets, a reassessment of the 
value of various population-wide screening ef-
forts is warranted before restarting the practice. 
We believe that it would be particularly fruitful 
to reassess melanoma screening.

Cutaneous melanoma is now the third most 
commonly diagnosed cancer in the United States, 
with more than 192,000 new cases estimated for 
2019 (96,500 invasive and 95,800 in situ), an 
incidence that is exceeded only by those for 
breast and lung cancer.2 Once a rare tumor, the 
incidence of melanoma has increased rapidly — 
it is now 6 times as high as it was 40 years ago 
(for context, thyroid cancer is 3 times as high 
and breast cancer 1.5 times as high). Although 
this dramatic rise has been referred to as an 
epidemic,3 considerable disagreement surrounds 
the issue of whether this increased incidence 
represents an epidemic in the true occurrence of 
disease or an “epidemic of diagnosis.”

Melanoma was first recognized in its most 
advanced form, melanosis, a term used by 
Laennec in the early 19th century to describe 
diffuse black tumors in a variety of anatomical 
sites.4,5 These metastatic melanomas are now 
recognized to originate from both cutaneous 
and noncutaneous melanocytes. Despite their 
common cell of origin, the rise in melanoma 
diagnoses is restricted to the cutaneous form, 
whereas the incidence of noncutaneous mela-
noma has remained stable (Fig. 1). The cause of 
this discordance is unknown. One hypothesis is 
that the discordance reflects differences in the 
accessibility to visual inspection: the skin is 
readily accessible to visual inspection, whereas 
noncutaneous sites (e.g., ocular, oral, nasal, anal, 

vulvar, and vaginal) are not. Thus, the increased 
frequency of routine skin examinations might be 
expected to result in more diagnoses of cutane-
ous melanoma but have no effect on noncuta-
neous melanoma.

Sun, Tanning Beds,  and the 
Incidence of Cutaneous Mel anoma

An alternative hypothesis regarding the discor-
dant incidence of cutaneous and noncutaneous 
melanoma is that the skin has been subject to 
some exposure to which noncutaneous sites 
have not. The obvious candidate exposure is to 
ultraviolet (UV) radiation, first hypothesized by 
Lancaster6 in 1956 in his investigation of mela-
noma in Europeans who had migrated to Aus-
tralia. Determining the relationship between UV 
radiation and melanoma is challenging, and sub-
sequent studies have both supported and refuted 
this hypothesis. UV radiation is a common ex-
posure, whereas melanoma diagnosis is histori-
cally rare and death from melanoma is rarer 
still. Consequently, most of the data on the as-
sociation between UV radiation and melanoma 
come from case–control studies and are thus 
subject to recall bias: the systematic tendency of 
case patients (those with cancer) to report more 
exposure than controls.

Nevertheless, UV radiation has been the most 
consistent modifiable risk factor associated with 
cutaneous melanoma.7 A meta-analysis of 57 
studies of solar exposure types and melanoma 
showed that total sun exposure had a summary 
relative risk of 1.34 (95% confidence interval 
[CI], 1.02 to 1.77), chronic sun exposure 0.95 
(95% CI, 0.87 to 1.04), and intermittent sun ex-
posure 1.61 (95% CI, 1.31 to 1.99).8 The solar 
exposure most consistently associated with mela-
noma, a history of sunburn, had a summary 

Association of UV Radiation Exposure, Diagnostic Scrutiny,
and Melanoma Incidence in US Counties
Adewole S. Adamson, MD, MPP; Heather Welch, MSc; H. Gilbert Welch, MD, MPH

IMPORTANCE Although UV radiation exposure is the conventionally reported risk factor for
cutaneous melanoma, an alternative exposure is diagnostic scrutiny: the more physicians look
for and biopsy moles, the more melanoma they find.

OBJECTIVE To assess the association of proxies for UV radiation exposure and diagnostic
scrutiny with geographical patterns of melanoma incidence.

DESIGN, SETTING, AND PARTICIPANTS This was a cross-sectional ecological analysis of the 727
continental US counties reporting to the Surveillance, Epidemiology, and End Results (SEER)
Program (among a total of 3108 counties). Environmental data relevant to UV radiation
exposure (from a variety of sources), Health Resources and Services Administration data
relevant to diagnostic scrutiny, and SEER data on melanoma incidence among the
non-Hispanic White population diagnosed with melanoma from 2012 through 2016 were
combined. Data analysis was performed between January 2020 and July 2022.

EXPOSURES Three UV radiation proxies (UV daily dose, cloud variability, and temperature
variability) and 3 diagnostic scrutiny proxies (median household income, dermatologists, and
primary care physician supply).

MAIN OUTCOMES AND MEASURES Melanoma incidence (in situ and invasive cancers).

RESULTS In total, 235 333 melanomas were diagnosed. Proxies for UV radiation exposure
changed gradually across geography, while melanoma incidence and proxies for diagnostic
scrutiny changed abruptly across contiguous counties. The UV daily dose, a variable the
National Cancer Institute specifically developed for melanoma analyses, was uncorrelated
with incidence (r = 0.03; P = .42). For context, smoking prevalence was highly correlated with
lung cancer incidence in the same counties (r = 0.81; P < .001). Melanoma incidence was
correlated with median household income (r = 0.43; P < .001). Counties with no
dermatologists and shortages of primary care physicians had the lowest incidence, while
counties amply supplied with both had the highest, despite having lower mean UV daily dose.
There was little association between melanoma incidence and melanoma mortality (r = 0.09;
P = .05), while the analogous association in lung cancer was strong (r = 0.96; P < .001).

CONCLUSIONS AND RELEVANCE In this cross-sectional ecological study, the current
geographical pattern of melanoma incidence across US counties was less associated with
proxies for UV radiation exposure and more so with proxies for diagnostic scrutiny.
Incidence—the fundamental epidemiologic measure of disease frequency—now had little
association with the feared outcome of melanoma: death.

JAMA Intern Med. 2022;182(11):1181-1189. doi:10.1001/jamainternmed.2022.4342
Published online October 3, 2022.
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Estimating Overdiagnosis of Melanoma Using Trends
Among Black and White Patients in the US
Adewole S. Adamson, MD, MPP; Elizabeth A. Suarez, PhD; H. Gilbert Welch, MD, MPH

IMPORTANCE The incidence of cutaneous melanoma has been rising rapidly among White
patients in the US; however, a commensurate increase in mortality due to melanoma has not
been observed. These trends suggest overdiagnosis is occurring.

OBJECTIVE To quantify melanoma overdiagnosis among White patients compared with Black
patients in the US.

DESIGN, SETTING, AND PARTICIPANTS This cohort study used joinpoint regression of
Surveillance, Epidemiology, and End Results data from 1975 to 2014 to determine melanoma
incidence and mortality trends among Black and White patients in the US. Using trends in
mortality due to melanoma in Black patients as a marker for improvements in medical care,
the expected mortality trends in White patients if medical care had not improved were
estimated. This served as a marker for the change in true cancer occurrence. Overdiagnosis
was calculated as the difference between observed incidence and estimated true cancer
occurrence. Analyses were stratified by sex. Data were analyzed from September to
December 2017.

MAIN OUTCOMES AND MEASURES Proportion of melanoma cases overdiagnosed among White
patients in 2014.

RESULTS From 1975 to 2014, melanoma incidence increased approximately 4-fold in White
women (incidence rate ratio [IRR], 4.01 [95% CI, 3.65-4.41]) and 6-fold in White men (IRR,
5.97 [95% CI, 5.47-6.52]), whereas it increased less than 25% in Black women (IRR, 1.21 [95%
CI, 0.97-1.49]) and men (IRR, 1.17; [95% CI, 0.77-1.78]). Mortality due to melanoma decreased
approximately 25% in Black women (morality rate ratio [MRR], 0.76 [95% CI, 0.63-0.90])
and men (MRR, 0.72 [95% CI, 0.62-0.84]), was stable in White women (MRR, 1.02 [95% CI,
0.96-1.09]), and increased almost 50% in White men (MRR, 1.49 [95% CI, 1.25-1.77]). Had
medical care not improved, estimated mortality would have increased 60% in White women
and more than doubled in White men. Based on these trends, an estimated 59% (95% CI,
45%-70%) of White women and 60% (95% CI, 32%-75%) of White men with melanoma
were overdiagnosed in 2014.

CONCLUSIONS AND RELEVANCE The discrepancies in incidence and mortality trends found in
this cohort study suggest considerable overdiagnosis of melanoma occurring among White
patients in the US.

JAMA Dermatol. 2022;158(4):426-431. doi:10.1001/jamadermatol.2022.0139
Published online March 16, 2022.
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Summary
Diagnostic error can be defined as deviation from a gold
standard diagnosis, typically defined in terms of expert
opinion, although sometimes in terms of unexpected
events that might occur in follow-up (such as progression
and death from disease). Although diagnostic error does
exist for melanoma, deviations from gold standard diag-
nosis, certainly among appropriately trained and experi-
enced practitioners, are likely to be the result of uncertainty
and lack of specific criteria, and differences of opinion,
rather than lack of diagnostic skills. In this review, the
concept of diagnostic error will be considered in relation to
diagnostic uncertainty, and the concept of overdiagnosis in
melanoma will be presented and discussed.

Keywords: Melanoma; dermatopathology; surgical pathology; diagnostic
uncertainty; overdiagnosis; standardised classification tool.

Received 11 October, revised 16 December, accepted 19 December 2022
Available online 29 December 2022

INTRODUCTION
Histopathology is often regarded as the gold standard for
diagnosis of cancer. However, if cancer is defined as a ma-
lignant tumour that has the potential to cause the death of
patients in the absence of effective therapy, then the only true
modality for definition of cancer is long-term follow-up
(which would have to be without effective treatment). The
histopathological diagnosis of cancer can be predictive of
mortality, but usually only in a probabilistic sense. In mela-
noma in particular, the cure rate for surgical excision of le-
sions diagnosed as localised primary ‘malignant melanoma’
is over 90%. The remaining 7–10% of patients who die of the
disease do so despite complete excision of the local tumour,
perhaps because of the existence of dormant metastases
beyond the local site, which later become activated,1 or
alternatively, because of progressive angiotropic extravas-
cular migration of tumour cells to local, regional, and
possibly distant sites.2,3 Of course, it is desirable to recognise
lesions that have the potential to cause mortality with high

sensitivity, to eliminate, as far as possible, those cases that
have risk of progression. This quest for sensitivity inevitably
results in loss of specificity, so that many lesions diagnosed
as melanoma will not cause death to patients after therapy,
and in many cases likely would not have caused death even in
the absence of therapy. This phenomenon has been termed
‘overdiagnosis’ and is not the same as diagnostic error.4,5

Diagnostic error can be defined as deviation from a gold
standard diagnosis, typically defined in terms of expert
opinion, although sometimes in terms of unexpected events
that might occur in follow-up (such as progression and death
from disease). Although diagnostic error does exist for mel-
anoma, deviations from gold standard diagnosis, certainly
among appropriately trained and experienced practitioners,
are likely to be the result of uncertainty and lack of specific
criteria, and differences of opinion, rather than lack of diag-
nostic skills.6 In this review, the concept of diagnostic error
will be considered in relation to diagnostic uncertainty, and
the concept of overdiagnosis in melanoma will be presented
and discussed.

DIAGNOSTIC ERROR AND UNCERTAINTY
A diagnostic error in pathology may be defined as an
‘incorrect’ diagnosis,7 or perhaps more specifically as a de-
viation from a ‘gold standard’ diagnosis.8 Defining errors in
the diagnosis of melanoma is problematic given the difficulty
of defining a true gold standard for melanoma. Since pa-
thology is often regarded as the gold standard for melanoma
diagnosis, this definition may be regarded as self-referential,
except in the cases where unexpected malignant behaviour of
a lesion previously diagnosed as benign reveals the true po-
tential of the tumour. These latter examples of diagnostic
error will not be extensively discussed in this review. Re-
views of medicolegal cases have provided some insight into
these uncommon situations.9

In general, since pathological diagnosis aims to be pre-
dictive rather than to simply recapitulate the past behaviour of
lesions, and since biological outcomes are not available at the
time of diagnosis for most patients and in most studies, expert
panels have been utilised to provide a ‘ground truth’ or ‘gold

Print ISSN 0031-3025/Online ISSN 1465-3931 © 2022 Published by Elsevier B.V. on behalf of Royal College of Pathologists of Australasia.
DOI: https://doi.org/10.1016/j.pathol.2022.12.345

Pathology (March 2023) 55(2), pp. 206–213

2023

EPIDEMIOLOGY
BJD

British Journal of Dermatology

The effect of screening on melanoma incidence and biopsy
rates*
David C. Whiteman iD ,1,2 Catherine M. Olsen iD ,1,2 Stuart MacGregor iD ,1 Matthew H. Law iD ,1.3

Bridie Thompson iD ,1 Jean Claude Dusingize iD ,1 Adele C. Green iD ,1,2,4 Rachel E. Neale iD ,1,2

and Nirmala Pandeya iD 1,2 for the QSkin Study
1Departments of Population Health and Computational Biology, QIMR Berghofer Medical Research Institute, Herston, QLD, Australia
2Faculty of Medicine, University of Queensland, Herston, QLD, Australia
3Faculty of Health, Queensland University of Technology, Kelvin Grove, QLD, Australia
4Molecular Oncology Group, CRUK Manchester Institute, and Division of Musculoskeletal and Dermatological Sciences, NIHR Manchester Biomedical Research
Centre, University of Manchester, Manchester, UK

Linked Comment: K.J.L. Bell and T. Nijsten. Br J Dermatol 2022; 187:459–460.

Correspondence
David C. Whiteman.
E-mail: david.whiteman@qimrberghofer.edu.au

Accepted for publication
7 May 2022

*Plain language summary available online

DOI 10.1111/bjd.21649

Abstract

Background Cutaneous melanomas are common cancers in white-skinned popula-
tions, and early detection is promoted as a means of reducing morbidity and
mortality. There is concern that increased skin screening is leading to overdiag-
nosis of indolent melanomas with low risk of lethality. The extent of melanoma
overdiagnosis associated with screening is unknown.
Objectives To estimate possible overdiagnosis by comparing subsequent melanoma
incidence and biopsy rates among people subjected to skin screening those who
were not.
Methods We recruited 43 762 residents of Queensland, Australia, aged 40–
69 years, with no prior history of melanoma, selected at random from a popula-
tion register in 2010. At baseline, participants completed a comprehensive mela-
noma risk factor survey and were asked if their skin had been examined by a
doctor in the 3 years prior to baseline. We calculated incidence and relative risk
of histologically confirmed melanoma (invasive and in situ) in years 2–7 of
follow-up, obtained through linkage to the cancer registry. In secondary analyses,
we measured biopsy rates in years 2–6 of follow-up. We used propensity score
analysis to calculate adjusted hazard ratios (aHRs) and 95% confidence intervals
(CIs).
Results In total, 28 155 participants underwent skin screening prior to baseline.
We observed 967 first-incident melanomas (381 invasive) during 197 191
person-years of follow-up. Those screened had higher rates of melanoma (aHR
1!29, 95% CI 1!02–1!63) and subsequent skin biopses (aHR 1!85, 95% CI 1!69–
2!04) than unscreened participants. The higher risk associated with skin screen-
ing was evident for in situ melanoma (aHR 1!45, 95% CI 1!09–1!92) but not
invasive melanoma (aHR 1!05, 95% CI 0!72–1!54). In secondary analyses, where
screening was defined as having a skin biopsy in the first year after baseline, we
observed significantly increased risks of melanoma (aHR 1!53, 95% CI 1!23–
1!89) and subsequent biopsies (aHR 2!64, 95% CI 2!46–2!84) relative to those
who did not have a biopsy.
Conclusions People who undergo skin screening subsequently experience higher
rates of biopsies and melanoma (especially in situ melanoma), even after adjusting
for all known risk factors, consistent with overdiagnosis.

! 2022 The Authors. British Journal of Dermatology
published by John Wiley & Sons Ltd on behalf of British Association of Dermatologists.
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Era of Molecular Testing:
1. Derm Tech Pigmented Lesion Assay [Gene Expression Profiling (qRT-

PCR)]

2. MyPath ® & Decision Dx DiffDx-MelanomaTM [Gene Expression Profiling 
(qRT-PCR)] Prognostication 

3. Fluorescence In-Situ Hybridization (FISH) Multiprobe Assay 

4. Array Comparative Genomic Hybridization (aCGH) 

5. Decision Dx-MelanomaTM [Gene Expression Profiling (qRT-PCR)]

6. Caris Lifesciences: NGS mutational analysis for diagnosis & treatment



+ score: melanoma

- score: nevus

0 to 2: gray zone

23 genes includes 
PRAME

myPath ® [GEP (qRT-PCR)] 



PRAME: Preferentially expressed antigen in melanoma
• PRAME used in several gene expression profiling tests

• DermTech PLA: guidance on the decision to biopsy 
• Decision Dx-UM: uveal melanoma prognosis
• myPath Melanoma: cutaneous melanocytic lesions

• PRAME IHC
• Sensitivity: 67%-83%
• Specificity: 93%-97%

• O'Connor MK, Dai H, Fraga GR. PRAME immunohistochemistry for melanoma diagnosis: A STARD-compliant diagnostic accuracy 
study. J Cutan Pathol. 2022;49(9):780-786. doi:10.1111/cup.14267

• Lezcano C, Jungbluth AA, Nehal KS, Hollmann TJ, Busam KJ. PRAME Expression in Melanocytic Tumors. The American journal of 
surgical pathology. 2018;42(11):1456-1465. doi:10.1097/PAS.0000000000001134



52 yo, chest lesionCase 7





Spitzoid Lesion



Spitz Nevi
• More common in pediatric population to young adults

• Not as common in older adults

• BRAF: negative 

• PRAME: 20%+

• TERT mutation: negative

Motaparthi K, Kim J, Andea AA, et al. TERT and TERT promoter in melanocytic neoplasms: Current concepts in pathogenesis, diagnosis, and prognosis. Journal of cutaneous pathology. 
2020;47(8):710-719. doi:10.1111/cup.13691

Koh SS, Lau SK, Scapa JV, Cassarino DS. PRAME immunohistochemistry of spitzoid neoplasms. Journal of cutaneous pathology. 2022;49(8):709-716. doi:10.1111/cup.14245



Spitz nevus in an older adult
• BRAF negative

• PRAME negative

• Ki67 low mitotic index



Case 8



Melanoma

Case 2



Melanoma

PRAME



Solar Lentigo



Solar Lentigo with Melanocytic Hyperplasia



Case 9



Melanoma In Situ



Case 10



Melanoma



Case 11





S100 SOX10



Desmoplastic Melanoma



DP22-09976 S100 DP22-09976 SOX10



Desmoplastic Melanoma
• Spindle cell melanoma with fibrosis

• Pure vs Mixed

• Neurotropism

• Lymphoid aggregates

• 25% to 50% Melanoma in situ

• S100+, SOX10+, Variable Melan A



Nodular Melanoma

PRAME Negative

Case 12



Conclusive Remarks
• Melanocytic lesions comprise a significant workload of a 

dermatopathologist

• Epidemiologic evidence suggest substantial overdiagnosis of 
melanoma in-situ and thin melanomas

• Familiarity with the histopathologic spectrum of benign melanocytic 
lesions is required to minimize overdiagnosis

• Dysplastic nevus no longer has a precursor status, but continues to 
be biopsied at a high rate

• Emerging molecular diagnostic tools need further validation
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