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Cancer screening is usually
depicted in sunny colours: 
as a chance to save lives
with simple measures. 
And it is true: 

Overdiagnosis

of Skin Cancer

W. Weyers
Center for Dermatopathology

Freiburg, Germany



detection and excision at 
an early stage is still by far
the best treatment for any
malignant neoplasm. For
many patients, early
detection is a blessing, but 
it is also associated with
problems
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that have received
considerable public
attention in recent years. 
In German television, for
example, cancer screening
has been referred to as
the “game with the 
Angst,”



and the New York Times 
posed the question 
whether “cancer 
survivors” are not, in 
reality, “victims of 
overdiagnosis.” 
Of course, the answer to
that question depends on 
the definition of 
“overdiagnosis.”



In general, that term is
used for misdiagnoses that
suggest a more serious
condition than the one
extant.This has been the
case since decades, and in 
all fields of medicine.



In regard to melanocytic
neoplasms, for example, 
“overdiagnosis” implies 
misdiagnosis of a nevus as 
melanoma, 
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whereas misdiagnosis of a 
melanoma as nevus 
qualifies as 
“underdiagnosis.” 
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Irrespective from “over” or 
“under,” both terms signify 
misdiagnoses and are 
perceived that way by 
most physicians and the 
laity.

In 1989, however, a very 
different definition of 
“overdiagnosis” has been 
introduced by 
epidemiologists in the 
context of screening for 
breast cancer,
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namely, a “histologically
established diagnosis of 
invasive or intraductal
breast cancer that would
never have developed into a 
clinically manifest tumour
during the patient’s normal 
life expectancy if no
screening examination had
been carried out.” 
However, nobody knows in 
advance whether or not a 
histopathologically
established malignant
neoplasm would ever
develop into a “clinically
manifest tumour”? And 
what if the patient exceeds
his or her “normal life 
expectancy”? Evidently, this
definition is untenable, 
being based on of post-hoc 
reasoning, 



and even epidemiologists
acknowledge that “the
conundrum in 
overdiagnosis is that
clinicians can never know
who is overdiagnosed at 
the time of cancer
diagnosis. Instead, 
overdiagnosis can only be
identified in an individual 
if that individual 1) is
never treated and 2) goes
on to die from some other
cause.”



In other words, according
to the definition by
epidemiologists, the
diagnosis of metastatic
melanoma in a case such 
as this one is an 
overdiagnosis if the
patient is killed in a car
crash five minutes later. 

Despite its digressiveness, 
this caricature of a 
definition has been
embraced worldwide and 
has come to bear on the
management of patients.



Based on the claim that
“overdiagnosis, if not 
recognized, generally leads 
to overtreatment,” early 
diagnosis of malignant 
neoplasms has been 
discouraged. It has been 
suggested that “the term 
‘cancer’ should be 
reserved for describing 
lesions with a reasonable 
likelihood of lethal 
progression if left 
untreated” (whatever 
“reasonable” means).



The term “indolent lesion 
of epithelial origin, or 
ILDE” has been proposed 
“for those lesions 
(currently labelled as 
cancers) and their 
precursors that are 
unlikely to cause harm if 
they are left untreated,”
and it has even been 
proposed that “screening 
guidelines should be 
revised to lower the 
chance of detection of 
minimal-risk IDLEs and 
inconsequential cancers 
with the same energy 
traditionally used to 
increase the sensitivity of 
screening tests.”



For dermatologists, this 
means that they have to 
press their eyes close 
energetically in order not 
to notice tiny lesions of 
cancer in the skin of their 
patients.

It is true that most of 
those lesions grow slowly 
and may not cause serious 
harm.



This includes melanoma 
which may take decades 
before a nodule occurs. 
But does this imply that 
early stages should be 
neglected? This is what
epidemiologists suggest.



In 2005, Welch found a 
strong correlation
between skin biopsy rates
and the incidence of 
melanoma, noted that
“the extra cases diagnosed 
were confined to early 
stage cancer,” and 
attributed that 
phenomenon to 
overdiagnosis.

Those conclusions were 
based on statistics.

BMJ 2005; 331: 481



Here we have a practical 
example: a melanoma in 
situ at the edge of a 
congenital melanocytic 
nevus – in the terminology
of epidemiologists
“inconsequential cancer” 
for which the diagnosis of 
melanoma is an 
“overdiagnosis.” This, 
however, is only the case if 
the lesion is excised 
completely. Unfortunately, 
the melanoma in situ was 
present in only one of 
several sections, and the 
relevant section was 
overlooked.

“inconsequential 

cancer”



Two years later, the 
diagnosis of melanoma 
was no “overdiagnosis”
any more because the 
lesion was no longer 
“inconsequential.” This 
example illustrates the 
purpose of cancer 
screening, namely, to 
prevent “inconsequential” 
cancer from becoming 
consequential. The 
diagnosis of melanoma 
should have been made at 
the in-situ stage,



and it could have been 
made at that stage 
because criteria for 
melanoma were fulfilled: 
predominance of single 
melanocytes over nests, 
poorly confined nests, 
melanocytes in all reaches 
of the epidermis.



It is rare for a melanoma in 
situ to recur as a thick 
nodule within two years. 
But it may happen, and it 
demonstrates the 
importance of a correct 
diagnosis and of avoiding 
evasive terms that conceal 
it.



The same is true for other 
neoplasms such as 
Bowen’s disease that 
grows extremely slowly 
and practically never kills.



However, there are 
exceptions in which 
lymphogenic spread 
occurs already in tiny 
lesions. 

Of course, statements 
concerning prognosis are 
justified and desirable, but 
they are not reliable, one 
reason being that the 
neoplasm is not the only 
player on stage.



It is situated in an 
organism that may modify 
its evolution. In 
immunosuppressed 
patients, malignant 
neoplasms behave far 
more aggressively than in 
immunocompetent ones,



and in the latter, complete 
regression may occur even 
in the presence of 
widespread metastases. 
Such events are rare but 
they demonstrate that 
behavior is unpredictable.

This is exactly what makes 
prognosis so attractive for 
pathologists. Diagnoses 
are expected to be 
accurate,



and any error may be 
extremely costly, 
especially in the United 
States. By contrast, 
prognosis is known to be 
unpredictable and, 
therefore, anything goes.



Of course, there are many 
prognostic parameters 
that have even been 
integrated into 
sophisticated formulas in 
order to calculate 
prognosis, but that 
approach



reminds of one of 
astrologists who also 
resort calculations in order 
to attach some scientific 
apparel to their 
predictions.



Like the prophecies of 
astrologists, prognostic 
statements of oncologists 
always remain vague, and 
they are always right.



For example, according to 
the new AJCC melanoma 
classification, melanomas 
in stage T1a have a 10-
year survival rate of 98%. 
If the patient survives, this 
is the expected outcome; 
if he dies, he belongs to 
the unhappy 2%,



but the prediction was on 
target. One cannot err 
with prognosis.

This is why suggestions to 
waive diagnosis in favor of 
prognosis are so welcome.



Esserman proposed to 
reclassify early cancer as 
“indolent lesion of 
epithelial origin,” that 
sacrifice of a specific 
diagnosis was praised by 
some pathologists as “a 
workable pathway to 
diagnostic reform.”

“a workable pathway 

to diagnostic reform”

Foucar E,
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In gynecopathology, the 
term “squamous 
intraepithelial lesion” of 
various grades has 
replaced specific 
diagnoses like condyloma
and carcinoma and is used 
for both of them.



Likewise, “grading of 
atypia” has been proposed 
for nevi in order to 
overcome diagnostic 
difficulties.



One example are “Spitzoid
lesions” for which a 
distinction between nevus 
and melanoma has been 
abandoned by some 
authors who, in the 
absence of a diagnosis, 
engage in “risk 
assessment”



by adding up a variety of 
prognostic factors, such as 
age, diameter, and mitotic 
activity.



This is the same as if we 
would not distinguish 
between Bowen’s disease 
and psoriasis but try to 
predict outcome by the 
degree of epithelial 
hyperplasia and the 
number of mitotic figures,

Bowen’s disease Psoriasis



or if one would not 
distinguish dogs and sheep 
but try to predict behavior
based on the color of their 
fur



and the size of their teeth.

Obviously, before any 
statement about potential 
behavior can be made, a 
diagnosis is essential. 
Recognition of biologic 
entities may not be easy, 
but, in general, it is 
possible on the basis of a 
constellation of criteria, 
and the more criteria we 
can assess, not only fur 
and teeth,



but also nose, eyes, ears,



and maybe legs, the easier 
it gets. Once a diagnosis 
has been made, certain 
assumptions concerning 
behavior are justified. For 
example, sheep tend to 
grass. This does not imply 
that behavior can be 
calculated;



surprises are always 
possible. But if we base 
our acumen on aspects of 
behavior,



meaningful statements are 
impossible.

If medicine wants to retain 
a place among the natural 
sciences, entities must be 
acknowledged. The 
expected behavior of 
examples of a given entity 
differs in dependence 
from myriad factors,



chief among them the 
stage of development. This 
tiger puppy will behave 
different from its adult 
counterpart. It may be an 
“indolent example of the 
family of cats,” but it is 
also, and more specifically, 
a tiger.



Likewise, this example of 
Bowen’s disease may be 
an “indolent lesion of 
epithelial origin,” but it is 
also, and more specifically, 
an incipient squamous-cell 
carcinoma, and it is not an 
overdiagnosis to refer to it 
that way. 



Nonetheless, the question 
whether cancer survivors 
are, in actuality, “victims 
of overdiagnosis” is 
justified. Overdiagnoses
are a serious problem –
not the overdiagnoses of 
epidemiologists but real 
overdiagnoses,



i.e., misdiagnoses of 
benign lesions as 
malignant. Those 
misdiagnoses have 
become more common
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as a result of skin cancer 
screening. Patients 
present themselves with 
lesions at progressively 
earlier stages, and 
physicians are under great 
pressure not to overlook 
anything. The challenge is 
no longer diagnosis of 
squamous-cell carcinoma 
in situ 



but of lesions that may 
represent incipient 
squamous-cell carcinoma 
in situ,



no longer of melanoma in 
situ



but of lesions that may 
represent incipient 
melanoma in situ. In cases 
of doubt, those lesions are 
biopsied, 



the result being 
unnecessary biopsies of 
countless benign lesions. 
The situation is aggravated 
further by an enhanced 
risk of histopathologic 
misdiagnosis in early 
lesions and by reduced 
quality of biopsies as a 
result of enhanced 
frequency of them. Let’s 
take a closer look at those 
problems.

• Unnecessary biopsies of countless

benign lesions

• Enhanced risk of histopathologic

misdiagnosis

• Reduced quality of biopsies as a 

result of enhanced frequency



Malignant neoplasms 
differ from benign ones 
morphologically by greater 
size and greater 
irregularity in internal 
structure and outline. In 
neoplasms of the skin, 
those qualities are readily 
detectable, 



and recognition can be 
enhanced by adjunctive 
techniques such as 
dermatoscopy and 
confocal microscopy. 



However, diagnostic 
features need some time 
to develop, and if the 
lesion is too small, 
diagnosis may be 
impossible, 



just as one cannot tell 
mouse from man in the 
earliest stages of 
embryogenesis. If 
diagnoses are pursued at a 
stage that early, errors are 
inevitable, and because 
benign lesions are more 
common than malignant 
ones, many unnecessary 
biopsies will be 
performed.



The ratio of benign moles 
excised for each 
melanoma has been 
referred to as the “number 
needed to treat”



and varies considerably 
between different studies. 
I recently looked at our 
own figures, i.e., the ratio 
between nevi and 
melanomas at a big 
laboratory of 
dermatopathology in 
Germany where regular 
skin cancer screening has 
been implemented ten 
years ago, and our 
numbers are far higher.

36,4



The majority of those nevi 
were very small, too small 
to exhibit clinical criteria 
for melanoma such as an 
irregular border or 
irregular distribution of 
pigment. In the absence of 
such criteria, most 
pigmented lesions are 
going to be nevi, rather 
than early melanomas, 



and epidemiologists are 
right to deplore that
“biopsy samples are taken
from hundreds of 
thousands of benign
lesions … In addition to
needless morbidity, these
interventions cost billions
of dollars.”

Lancet Oncol 2014; 15: e234

Biopsy samples are taken from hundreds of thousands

of benign lesions … In addition to needless morbidity, 

these interventions cost billions of dollars.



The problem of trying to 
detect melanomas at the 
earliest possible stage, 
however, is not only 
overdiagnosis clinical, but 
also histopathological.

In cases of doubt, 
clinicians perform a biopsy 
and transfer the 
responsibility for diagnosis 
to the histopathologist
who usually has the last 
word. 
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• Reduced quality of biopsies as a 
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In principle, this makes 
sense because 
histopathologists have far 
more criteria to evaluate, 
ranging from architectural 
pattern to cytologic
features. 
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In early stages, however, 
many of those criteria 
cannot be used because 
changes have not been 
given the time to develop. 
For example, cytological 
signs of malignancy 
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tend to be confined to 
advanced stages. In 
nodules of melanoma, 
nuclei are often large and 
hyperchomatic, but those 
in the in situ-component 
are usually small and 
monomorphous and 
cannot be distinguished 
from those of a Clark’s 
nevus. Nevertheless, they 
are part of the melanoma, 



as evidenced by the irregular 
architectural pattern. 
Melanocytes are distributed 
unevenly: there are 
confluent nests on the left, 
then solitary melanocytes 
only, followed by a larger 
isolated nest, then smaller 
nests next to one another, 
then few solitary melano-
cytes, then melanocytes 
crowded closely. The 
fluctuating architectural 
pattern is a direct conse-
quence of biologic behavior, 
namely, irregular growth, 
and it can be assessed early-
on because most criteria 
pertain to changes in the 
epidermis where 
melanocytes are situated 
physiologically and where 
the neoplastic process starts.



The irregularity of growth, 
however, is difficult to 
evaluate if the diameter of 
the lesion is too small. In a 
lesion measuring only 
three or four millimetres 
in diameter, there are not 
enough foci exhibiting 
different patterns for a 
reliable judgment to be 
made. Maturation cannot 
be assessed because there 
is no dermal component. 
Single melanocytes 
predominate over nests, 
but there are no discrete 
nests – they were not 
given the time to form.



If a lesion such as this one
shows some unusual
features, such as a few
melanocytes above the
junction, diagnosis
becomes a guessing game: 
This may be a nevus, but a 
melanoma cannot be
excluded, and because
nobody wants to overlook
a melanoma, 
overdiagnoses are so 
common. Because what
happens in the event of 
error?



If a benign lesion is
classified as malignant, 
one gets a medical laurel
wreath because patients
believe they have been
saved;
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if a malignant lesion is
classified as benign, a 
recurrence may occur, and 
one may be taken to court. 
This is a strong incentive
to err on the malignant
side.

Nevus Melanoma

Melanoma Nevus



The so-called “melanoma 
‘epidemic’” is probably 
caused, in part, by 
“overdiagnosis of 
melanoma” to which Earl 
Glusac referred as 
“arguably the most 
difficult problem that we 
face in dermatopathology
today.”

I believe that the overdiagnosis

of melanoma is arguably the

most difficult problem that we

face in dermatopathology today.



The problem is aggravated 
by a reduced quality of 
biopsies as a result of 
enhanced frequency of 
them.

• Unnecessary biopsies of countless
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• Enhanced risk of histopathologic

misdiagnosis

• Reduced quality of biopsies as a 

result of enhanced frequency



Just a few decades ago, 
melanocytic neoplasms 
were nearly always excised 
completely, and usually 
with a narrow margin of 
normal skin. With biopsies 
being performed in 
industrial proportions, 
that procedure has been 
given up as too costly and 
too time-consuming. 
Today, most biopsies are 
performed by shave 
technique.

The shift in biopsy 
practices was initiated by 
studies demonstrating the 
safety of incisional 
biopsies.



In 1985, Lederman and 
Sober found that incisional 
biopsies by either punch 
or scalpel resulted in “no 
statistically significant 
difference in survival,” and 
they concluded that 
“either biopsy method may 
be used in first evaluating 
patients with suspected 
melanoma.” However, 
they considered only 
survival and turned a blind 
eye to diagnostic 
difficulties.



In excisional biopsies, 
many criteria can be 
evaluated, such as 
predominance of solitary 
melanocytes in foci, 
melanocytes in the upper 
reaches of the epidermis, 
marked variation in the 
size and shape of nests, 
and, of course, poor 
circumscription, 
asymmetry, and irregular 
distribution of 
melanocytes.
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In a punch biopsy, many of 
those criteria cannot be 
assessed. 



Those that are still 
available may allow a 
definite diagnosis to be 
made, but if, by chance, 
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an area is sampled in 
which there are no 
diagnostic findings, the 
risk of misinterpretation is 
substantial. 
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In an area such as this 
one, composed nearly 
exclusively of tiny nests of 
small melanocytes at the 
dermo-epidermal junction, 
misdiagnosis as a nevus in 
almost inevitable.



By contrast, a broad shave 
bears a much greater 
chance to reveal 
diagnostic features but 
only if it is broad enough. 
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A shave too small 
precludes accurate 
interpretation because no 
criteria remain. In large 
pigmented lesions, such 
narrow shaves are rare,



but they are the rule in 
tiny lesions in which the 
degree of clinical suspicion 
is low. 



Not infrequently, only 
parts of the epidermis are 
sampled, and it requires 
great alertness 



and experience to suspect 
a melanocytic lesion in 
specimens such as this 
one and to order 
immunohistochemical
stains



that reveal what is 
probably a melanoma.

The poor quality of shave 
biopsies 

Melan-A



is not surprising if one 
considers how the method 
is being taught: not into 
the dermis, not even into 
the viable epidermis, but 
only through the cornified
layer, as in these 
illustrations by the “Mayo 
Foundation for Medical 
Education and Research. 
All rights reserved.”



Considering the 
importance of the issue, it 
is surprising that problems 
caused by the “vanishing 
biopsy” are hardly ever 
addressed in the medical 
literature. 



For example, last year 
Elmore and co-workers, in 
an “accuracy and 
reproducibility study” of 
melanocytic lesions, found 
that “diagnoses within the 
disease spectrum from 
moderately dysplastic nevi 
to early stage invasive 
melanoma are neither 
reproducible nor 
accurate.”



They noted that 
“cutaneous melanocytic 
lesions from shave, punch, 
and excisional specimens 
were included,” but they 
refrained from discussing 
those biopsy techniques 
although the latter clearly 
have an impact on the 
accuracy of diagnosis.



In recent years, biopsy 
techniques have been 
discussed nearly 
exclusively by surgeons 
who averred that “shave 
biopsy is a safe and 
accurate method for the 
initial evaluation of 
melanoma,” but only as 
far as “accuracy of shave 
biopsy in T staging is 
concerned.”

For surgeons, thickness of 
lesions is of prime 
importance because their 
guidelines require wider 
excisions of thicker lesions. 
Whether or not the 
diagnosis is correct is not 
their business.



The only “prospective case 
series” concerning “the 
impact of partial biopsy on 
histopathologic diagnosis 
of cutaneous melanoma”
was published by an 
Australian group a few 
years ago and found that 
“increased odds of 
histopathologic 
misdiagnosis were 
associated with punch 
biopsy … and shave biopsy  
... compared with 
excisional biopsy.”

The disregard for this 
important issue is 
deplorable because the 
sobering state of 
diagnostic accuracy could 
be improved by relatively 
simple measures.



First, if feasible, lesions 
should be excised 
completely with a narrow 
margin of healthy skin. If 
this is done, diagnosis is 
not impaired at all by the 
technique of biopsy, and 
complete removal is 
usually easy in small 
lesions.



One problem with thin-
shaved biopsy specimens 
is their tendency to curl 
during fixation because of 
shrinkage of the dermis. 
This may result in 
improper orientation and 
subsequent tangential 
sections



that fail to reveal the true 
surgical margins and 
compromise the 
assessment of criteria for 
diagnosis. In this 
specimen,



the border cannot be 
assessed, and without 
those nests in the dermis, 
one might be tempted to 
invoke the diagnosis of 
melanoma in situ because 
of some melanocytes 
above the junction. In 
order to prevent 
specimens from curling,



several techniques have 
been proposed, such as 
sticking the tissue to filter 
paper.



If lesions cannot be 
excised completely, the 
sacrifice of diagnostic 
criteria should be 
compensated for by 
describing the lesion on 
the request slip, especially 
its size. It makes a big 
difference



whether a punch biopsy 
specimen comes from a 
lesion measuring 4 mm or 
3 cm in diameter.



If possible, a clinical 
picture should be 
provided.



In the era of smartphones 
and selfies, it should not 
cause insurmountable 
problems to send a clinical 
picture for every incisional 
biopsy specimen.



A major problem 
complicating 
histopathologic diagnosis 
is irritation of lesions. As in 
this wart,



irritation may result in 
considerable nuclear 
atypia and mitotic figures, 
and in superficial biopsy 
specimens, those changes 
may cause overdiagnosis
as squamous cell 
carcinoma.



Irritation of melanocytic 
lesions is an even greater 
problem. For example, 
brief ultraviolet irradiation 
has been shown



to evoke changes 
reminiscent of melanoma 
in situ in banal 
melanocytic nevi, as 
demonstrated by pictures 
of the protected and the 
irradiated half of a nevus. 
So much for the grading of 
nevi and for the claim that 
it has any biological 
significance. Of course, the 
biologic potential of a 
lesion is not changed by a 
few hours in the sun,



but its presentation may 
be, and sometimes 
dramatically so. In this 
irritated nevus covered by 
a scale crust,



there are many largish 
melanocytes in all reaches 
of the epidermis, and the 
diagnosis of melanoma in 
situ would be made were 
it not for its small size, 
symmetry, and sharp 
circumscription. Because 
of those problems,



irritated lesions should be 
granted a make-up before 
being biopsied. If they are 
covered for two weeks and 
treated with some 
antimicrobial or 
antiphlogistic cream, 
problems in diagnosis can 
be evaded.



Last, one should refrain 
from biopsy of very small 
pigmented lesions. There 
are two reasons. First, 
most of them will turn out 
to be nevi so that the 
biopsy was unnecessary.



Second, they may not yet 
exhibit changes that allow 
a histopathologic 
diagnosis to be made with 
confidence, such as 
discrete nests at the 
junction in nevi or 
irregularly distributed 
melanocytes in 
melanomas.



If such a lesion extends to 
lateral margins and an 
incipient melanoma 
cannot be excluded, a re-
excision will be performed,



and all too often, it does 
not resolve the 
conundrum either 
because nothing or only a 
small portion of the lesion 
is left.



In the latter instance, 
those remnants are often 
difficult to interpret 
because of signs of 
irritation caused by the 
previous procedure, such 
as melanocytes in the 
upper reaches of the 
epidermis. As a 
consequence, the patient 
may have undergone two 
unnecessary excisions and 
may carry the false label of 
possible melanoma for his 
lifetime.



It has recently been 
suggested to postpone
biopsies until lesions have
reached a diameter of 6 
mm because “lesions 
larger than 6mm in size 
had higher positive 
predictive value” but are
nearly always thin and 
cured permanently by
simple excision.



According to that
suggestion, lesions like this
one would not be
biopsied. I acknowledge
that clinical diagnosis can
be improved by
techniques such as
dermatoscopy, and if
criteria for malignancy are
fulfilled clearly by smaller
lesions, they should be
excised.



I also acknowledge that
melanomas with a small
diameter may occasionally
be life-threatening
because they acquire
considerable depth early-
on.



Those exceptional lesions
tend to be domed and 
scarcely pigmented, and 
they are the ones to focus
on. If there are hints of 
pigment they should be
excised without hesitation.



In general, however, 
patients would be served
by a shift in management
to fewer, but better
biopsies. This would
greatly alleviate the
serious problem



of overdiagnosis of skin
cancer. More specifically, 
some principles should be
observed: perform
excisional biopsies, if
feasible; provide a clinical
description or clinical
picture for incisional
biopsies; do not biopsy
irritated lesions; do not 
biopsy very small lesions.• Excisional biopsy,

if feasible

• Clinical description or clinical picture for

incisional biopsies

• No biopsy of irritated lesions

• No biopsy of very small lesions


