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Noli Me Tangere

Noli me tangere, do not touch me, is a phrase from the 

Bible. In the Latin translation of the Gospel according to 

John, Jesus spoke those words to Mary Magdalene after 

his resurrection to prevent her from touching him. Over 

the centuries, that phrase was transferred from the Bibli-

cal tale to other spheres, such as sensitive issues that were 

dangerous to tackle, as in the novel Noli Me Tángere by 

José Rizal, one of the national heroes of the Philippines. 

The novel portrayed corruption and abuse by the Span-

ish colonial government and the Catholic Church, and 

Rizal was executed a few years after its publication for the 

crime of rebellion. In medicine, noli me tangere warned of 

touching malignant neoplasms, especially malignant mela-

noma for which noli me tangere became a synonym. In the 
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Screening for melanoma has been advocated for many years because early detection and excision have 
been regarded as the most important measure to lower mortality from that neoplasm. In the past de-
cade, concern has been raised by epidemiologists that screening might result in excision chiefly of “in-
consequential cancer,” i.e., melanomas that would never have progressed into life-threatening tumors, 
a phenomenon referred to by the misleading term “overdiagnosis.” Without any firm evidence, that 
speculation has been embraced worldwide, and incipient melanomas have been trivialized. At the same 
time, efforts at early detection of melanoma have continued and have resulted in biopsy of pigmented 
lesions at a progressively earlier stage, such as lesions with a diameter of only 2, 3, or 4 mm. Those 
tiny lesions often lack sufficient criteria for clinical and histopathologic diagnosis, the result being true 
overdiagnoses, i.e., misdiagnoses of melanocytic nevi as melanoma. This is especially true if available 
criteria for histopathologic diagnosis are diminuished even further by incomplete excision of lesions. 
The reliability of histopathologic diagnosis is far higher in excisional biopsies of lesions that were 
given some more time to develop changes that make them recognizable. Biopsy of pigmented lesions 
with a diameter of 6 mm has been found to result in a far higher yield of melanomas. In addition to 
better clinical judgment, slight postponement of biopsies bears the promise of substantial improve-
ment of the reliability of histopathologic diagnosis, and of alleviating true overdiagnoses.
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[5] Four years later, Lund and Kraus alluded to nests at the 

dermo-epidermal junction of melanoma that were “often 

large, confluent, horizontally extended, and loosely cellular” 

[6]. In 1976, Price, Rywlin and Ackerman advanced criteria 

for histopathologic diagnosis of melanoma “on the basis 

of proven metastases.” Most of those criteria pertained to 

changes in the epidermis, such as “poor circumscription of 

the intraepidermal melanocytic component of the lesion with 

lateral extension of individual melanocytes” and “marked 

variation in shape and size of the melanocytic nests” [7]. In 

subsequent publications by Ackerman, additional criteria 

were established, e.g., asymmetry and extension of melano-

cytes deep down adnexal epithelia [8].

Those criteria not only enabled melanoma to be diag-

nosed at an early stage but also resulted in marked improve-

ment of clinico-pathologic correlation. In 1952, Martin 

Swerdlow of Chicago deplored the “recurring discrepancy 

between the clinical and pathologic diagnosis of nevus or 

pigmented mole.” Of 57 lesions diagnosed clinically as mela-

noma, only 16 (28%) were said to be melanomas histopatho-

logically, and of 27 melanomas diagnosed histopathologi-

cally, only 59% had been diagnosed clinically as melanoma 

[9]. Because of new criteria for histopathologic diagnosis 

established in subsequent decades, the correct clinical diag-

nosis was confirmed far more often histopathologically, and 

the more dependable histopathologic diagnoses drew the 

attention of clinicians to clinical aspects of melanoma that 

had been neglected previously. In 1985, Friedman, Rigel, 

and Kopf advanced the “ABCD” rule for “early detection of 

malignant melanoma”: A for “Asymmetry,” B for “Border 

irregularity,” C for “Color Variegation,” and D for “Diameter 

generally greater than 6 mm” [10].

Those criteria were not very specific because they were 

also fulfilled, in moderate degree, by many melanocytic nevi. 

Their sensitivity, however, was higher because most mela-

nomas display irregularities in their general architecture, 

outline, and coloration, once having reached a diameter 

of 6 mm. More importantly, melanomas at that stage are 

nearly always thin and often still confined to the epithelium 

so that a simple excision results in permanent cure. The 

early detectability and treatability of melanoma prompted 

Ackerman to demand in 1985 that “no one should die of 

malignant melanoma” [11].

Introduction of Screening 
for Melanoma

Because of direct visibility and detectability at an early stage 

and usually slow growth, melanoma came to be viewed as a 

“model for cancer education and prevention” and an “ideal 

screening tumor” [12,13]. Criteria for diseases qualify-

late 19th century, any active treatment of melanoma was 

discouraged. For example, Moriz Kaposi cautioned that, 

“according to experience, extirpation even of the very first 

nodules cannot arrest further progress. Hence, the proce-

dure is carried out only rarely, and the very first symptom 

of pigmented cancer is regarded as an ominous sign of a 

rapidly deleterious course” [1]. In 1933, Guido Miescher 

noted that surgical treatment for melanomas was “more 

and more abandoned at least for primary tumors because 

the danger of acute dissemination is doubtlessly high, and 

cases with acute aggravation following surgical procedures 

have been observed repeatedly” [2]. As late as in the 1960s, 

those fears had not been overcome. As stated in Gottron’s 

handbook of dermatalogy and venerology, “until recently, 

management followed the principle of ‘noli me tangere’ that 

regarded any therapeutic procedure as malpractice. Today, 

treatment has entered an active stage but an agreed-upon 

therapeutic approach has not emerged” [3].

Establishment of Clinical and 
Histopathologic Criteria for Recognition 
of Incipient Melanoma

The last decades of the 20th century witnessed a radi-

cal paradigm shift. Therapeutic restraints were replaced 

by the conviction that melanomas must be detected and 

exstirpated as early as possible, not as an exophytic nodule 

but as a tiny papule, not as a papule but as a macule. For 

decades, the macular stage of melanoma had been misin-

terpreted as a benign nevus that, according to accepted 

wisdom, underwent “malignant transformation” when a 

nodule of melanoma developed on it. For example, in 1953, 

Allen and Spitz described typical histopathologic signs of 

melanoma in situ, including: “(1) the general features of 

nuclear anaplasia such as hyperchromatism, increase in 

nuclear and nucleolar size, irregular nuclear vacuolization, 

and mitotic figures; (2) subepithelial inflammatory reaction 

consisting prepoderantly of lymphocytes; and (3) cytoplas-

mic vacuolization and fine melanin pigmentation reaching 

to the uppermost layers, that is, to the stratum granulosum 

and stratum corneum.” They concluded, nonetheless, that 

“the decision as to whether or not a given lesion is to be 

diagnosed an active junctional nevus or a melanocarcinoma 

must ... depend on this single fact: THE PRESENCE OR 

ABSENCE OF DERMAL INVASION” [4].

It took many years to realize that the vast majority of 

melanomas start in the anatomic structure that harbors 

melanocytes physiologically, namely, the epidermis, and that 

they can be recognized there. In a histopathologic study of 

melanoma in 1958, Lane et al described melanoma in situ 

under the name “purely junctional malignant melanoma.” 
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at primary prevention, i.e., prevention 

of the development of skin cancer, but 

also included efforts at secondary pre-

vention, i.e., early detection and treat-

ment. Several other campaigns followed 

[18,19]. After a continuous rise in the 

incidence of age-specific melanoma for 

many decades, together, these campaigns 

likely were responsible for a decrease in 

the age-specific melanoma incidence 

in Australia, the first country world-

wide to note a decrease. However, those 

effects are still shrouded by an absolute 

increase in the number of detected mela-

nomas due to demographic aging [20] 

(Figure 1).

The Australian model was copied 

in the southern United States, where 

Jack Redman of Albuquerque in 1977 

started the New Mexico Melanoma 

Project [21]. As in Australia, the popu-

lation was informed through leaflets 

and TV spots about the risks associated 

with UV exposure and the identifying 

features of melanoma. Cartoon char-

acters like “Sid Seagull” in Australia 

and a mole in New Mexico (reflect-

ing the synonymous use of the word 

for pigmented lesions) targeted espe-

cially children and youth (Figures 2, 

3). In 1979, the Skin Cancer Founda-

tion was founded in New York City 

and it released a series of publications 

that alerted physicians and the laity 

to the danger of excessive exposure to 

ultraviolet light as the most important 

influenceable risk factor for melanoma 

and to criteria for early recognition of 

melanoma in a booklet titled, The Many 

Faces of Malignant Melanoma and a 

leaflet about the “ABCDs of Moles & 

Melanomas” (Figure 4).

The rising incidence of melanoma 

also led to efforts at prevention and 

early detection in other countries with 

a predominantly fair-skinned popula-

tion. For example, in 1982, a skin can-

cer comic book distributed in Hawaii 

resulted in a more reserved attitude 

toward sun exposure [22]. Similar 

effects were seen in Sweden and Eng-

land following educational campaigns 

ing for screening procedures had been 

formulated by Wilson and Jungner in 

a “public health paper” of the World 

Health Organization in 1968, namely: 

“(1) The condition sought should be 

an important health problem. (2) There 

should be an accepted treatment for 

patients with recognized disease. (3) 

Facilities for diagnosis and treatment 

should be available. (4) There should be 

a recognizable latent or early symptom-

atic stage. (5) There should be a suitable 

test or examination. (6) The test should 

be acceptable to the population. (7) 

The natural history of the condition, 

including development from latent to 

declared disease, should be adequately 

understood. (8) There should be an 

agreed policy on whom to treat as 

patients. (9) The cost of case-finding 

(including diagnosis and treatment of 

patients diagnosed) should be economi-

cally balanced in relation to possible 

expenditure on medical care as a whole. 

(10) Case-finding should be a continu-

ing process and not a ‘once and for all’ 

project” [14]. Those criteria were sub-

sequently supplemented and specified: 

the disease must have serious conse-

quences and a high prevalence in order 

to justify screening efforts, and it must 

progress slowly and not be immediately 

life threatening [15,16]. All those condi-

tions are fulfilled by melanoma.

By that time, the first campaigns 

for prevention and early detection of 

melanoma were already under way. In 

1963, Neville Davis of Princess Alex-

andra Hospital in Brisbane started the 

“Queensland Melanoma Project,” a 

clinical and histopathologic study with 

long-term follow-up of patients and an 

associated public campaign for mela-

noma prevention [17]. Because of the 

high prevalence of skin cancer among 

the fair-skinned population exposed to 

a tropical climate, Australia pioneered 

efforts at skin cancer prevention. In 

1981, the Cancer Council of Victo-

ria started the “SLIP! SLOP! SLAP!” 

campaign (“Slip on a shirt! Slop on a 

sunscreen! Slap on a hat!”) that aimed 

Figure 1. Poster of the Sydney Melanoma 

Unit in the 1990s.

Figure 2. “Sid Seagull” as a teacher of cau-

tious sun exposure in the Australian “Sun-

Smart” campaign.

Figure 3. “Getting to know your moles”. 

First American publication for melanoma 

education by the New Mexico Melanoma 

Project in the late 1970s.
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[33]. When patients with early-stage 

melanomas came to consultation hours 

following the first German melanoma 

campaign in Giessen in the early 1980s, 

they were said to “probably owe their 

life to the campaign” [25], and this 

[23, 24]. In Germany, the Giessen 

Melanoma Group started an educa-

tional campaign in 1980, referring to 

melanoma as “black cancer” and “a 

wolf in sheep’s clothing” [25] (Figure 

5). Those activities were pursued at 

a national level by the Commission 

for Early Detection and Prevention of 

Skin Cancer that was founded in 1987 

[26]. In addition to educational efforts 

in numerous brochures and leaflets, 

the commission inaugurated a one-

year pilot study of population-based 

skin cancer screening in the state of 

Schleswig-Holstein that began in 2003 

aimed at “preponing the point of diag-

nosis as far as possible... through pop-

ulation-based, area-wide skin cancer 

screening, in order to reduce morbidity 

and mortality and costs in the health 

care system” [27]. Eventually, 19% of 

the population made use of the offer 

of free screening examinations, leading 

to a rise in the incidence of melanoma 

of about one third and to a significant 

reduction in mortality after five years. 

The results of that study contributed to 

the decision to implement population-

based skin cancer screening in Ger-

many. Since mid-2008, free skin cancer 

screening is offered to all adults over 34 

years of age every two years under the 

scope of public health insurances [28].

Most studies about melanoma 

screening failed to detect a positive 

effect on mortality, and in Germany, the 

positive trend could not be substanti-

ated in follow-up studies [29]. However, 

mortality remained at least relatively 

stable despite a marked increase in the 

incidence of melanoma. The latter was 

attributed to factors such as greater 

sun exposure during recreational activi-

ties, use of solariums, travel to tropical 

countries, and depletion of the ozone 

layer of the stratosphere [28,30,31]. 

In the United States, an increase in the 

incidence of melanoma between 1975 

and 2010 of almost 200% contrasted 

with an increase of only 32% in mor-

tality [32]. That discrepancy was per-

ceived as a success of cancer screening 

was probably true for some of them. 

The conclusion seemed obvious: if one 

succeeded at detecting an even higher 

percentage of melanoma at an early 

stage, this would eventually lead to a 

decrease in mortality.

Figure 4. “The ABCDs of Moles & Melanomas”. Leaflet of the American Skin Cancer Foun-

dation in 1985.

Figure 5. “Fight Against Black Cancer”. Leaflet of the Giessen Melanoma Group in the mid 

1980s.
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[45]; the “Menzies method” that considered symmetry and 

monochromacity to be exclusion criteria for melanoma 

[46]; a “7-point checklist” with three major and four minor 

criteria [47]; a simplified “3-point checklist” [48]; and the 

CASH algorithm that emphasized the importance of “color, 

architecture, symmetry, and homogeneity” for the assessment 

of melanocytic neoplasms [49]. Moreover, dermatoscopy 

enabled assessment of the development of lesions by follow-

ing their natural course—far more precise a technique than 

conventional clinical examination or anamnestic data [50]. 

Irrespective of the recognition scheme, dermatoscopy has the 

potential of enhancing the sensitivity and specificity of clini-

cal diagnosis of melanoma substantially. However, it requires 

some experience, and without it, it may lead to undesired 

results [51].

In order to overcome subjectivity and lack of experience 

in the assessment of dermatoscopic images, computer-based 

evaluation programs have been developed. Computers with 

deep convolutional neural networks trained by thousands 

of images and corresponding diagnoses have been found to 

reach a performance that matches the level of experienced 

dermatologists [52,53]. Such programs may assist especially 

in the laborious evaluation of images obtained by total body 

photography in patients with myriad pigmented lesions 

[54]. Additional techniques employed to enhance precision 

in clinical diagnosis include confocal laser microscopy that 

enables high resolution imaging of the epidermis and upper 

dermis down to the level of individual cells, optical coher-

ence tomography with lower resolution but greater depth of 

penetration, electrical impedance spectroscopy that provides 

a score for the cellular irregularity of the skin based on electri-

cal conductivity of the tissue, and multispectral analysis that 

involves illumination of the skin with different wavelength 

and likewise results in the computation of a score for struc-

tural irregularity [55]. Especially if used in combination, these 

techniques enhance the precision of the clinical diagnosis of 

melanoma (Figure 6A-C). Specificity and, especially, sensitiv-

ity have been claimed to exceed 90% with these techniques. 

Those numbers, however, have little significance because 

they depend strongly on the experience of the investigator 

and, especially, on the type of lesions examined. At very early 

stages, diagnosis is far less precise than in more advanced 

lesions, no matter which technique is employed.

Increase in the Number of Biopsies

The rationale for the use of adjunctive techniques for clinical 

diagnosis is the desire to reduce the frequency of biopsies for 

suspicious pigmented lesions. In fact, numerous studies have 

demonstrated a decrease in biopsies following dermatoscopic 

assessment of pigmented lesions. However, some studies also 

Improvement of Methods for Early 
Clinical Recognition of Melanoma

Those considerations led to enhanced efforts at early detec-

tion of melanoma. The latter included not only educational 

campaigns and screening examinations but also improvement 

of clinical diagnosis. Clinical examination of the skin by a 

trained physician fulfilled the screening requirement of “a 

suitable test or examination ... acceptable to the population” 

[14], but sensitivity and specificity were limited; most studies 

revealed a sensitivity of about 80% and a specificity of about 

70% [34-36]. The ABCD criteria were criticized because 

many nevi and seborrheic keratoses fulfilled them, and they 

did not encompass the early stage of nodular melanomas [37]. 

For the latter, change of a pigmented lesion was the most 

important identifying feature. This led to supplementation 

of the ABCD rule by another letter, namely, “E” for “enlarge-

ment,” “elevation,” or “evolving.” The latter term came to 

be preferred because it included any type of change [38]. 

In order to detect changes of moles in patients with myriad 

pigmented lesions, total body photography was introduced 

in 1988, rendering possible a comparison with the previous 

state at each new consultation [39].

In addition to the ABCDE rule, other formulas were 

advanced for clinical detection of melanomas, such as the 

“three Cs” (“color, contour, change”) or the “Glasgow 

7-point checklist” of 1990 that included, as major criteria, 

change in size, change in shape, and change in color, along 

with four minor criteria, namely, diameter ≥ 7 mm, inflamma-

tion, crusting or bleeding, and sensory change [40]. Because 

of its more complex nature, the “7-point checklist” did not 

become as popular and widely used as the ABCDE rule [41]. 

A criterion not pertaining to the individual lesion is the “ugly 

duckling sign.” First described in 1998, the sign implies that 

a pigmented lesion differing from all other lesions of a given 

patient is likely to be a melanoma [42]. The importance of 

that “intrapatient comparative analysis” has been substanti-

ated by several studies [43].

In addition to refinement of criteria for clinical diagnosis 

of melanoma, several technical advances enhanced preci-

sion of diagnosis. Most important was the introduction of 

the dermatoscope that enabled the surface of lesions to be 

studied in ten-fold magnification and with reduced scatter of 

light (application of fluid enables immediate contact of the 

lens to the skin surface). Hence, anatomic structures could be 

assessed down to the papillary dermis, and the distribution 

of pigment and vessels could be assessed far better than by 

the naked eye. Among the criteria established for dermatos-

copy were assessment of different dermatoscopic patterns in 

“pattern analysis” [44]; the “ABCD rule of dermatoscopy” 

that assessed asymmetry, borders, coloration, and “different 

structural components” according to a point rational scheme 
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has resulted in a significant decrease of biopsy rates [60]. On 

the other hand, if a lesion shows changes during follow-up, 

this alone may prompt a biopsy to be performed— although 

less than 10% of changing lesions have been found to be 

melanomas [61].

The number of nevi excised for each melanoma has been 

referred to as the “number needed to treat” and varies signifi-

cantly in different studies; in a recent review numbers ranged 

between 4 and 29.9 [62]. The lower numbers may reflect the 

ratio in specialized centers but, in general, the higher num-

bers are probably closer to reality. In our own material, i.e., 

specimens examined in a big dermatopathology laboratory 

in Germany under the conditions of population-based skin 

cancer screening, the “number needed to treat” was 36.4 in 

three successive months of 2016. Epidemiologists are right 

to deplore that “biopsy samples are taken from hundreds of 

thousands of benign lesions ... In addition to needless morbid-

ity, these interventions cost billions of dollars” [63].

The substantial increase in biopsies was associated not 

only with an increase in the number of excised nevi but 

also of melanomas. The latter paralleled the rise in biopsies. 

For example, in the United States, the number of biopsies 

increased between 1986 and 2001 by 154% and the number 

reported the opposite, namely, an increase in the number of 

lesions found to be suspicious dermatoscopically, compared 

to examination of them with the naked eye, that were found 

to be nevi histopathologically [56]. Likewise, data for confo-

cal laser microscopy are contradictory. Some studies reported 

a significant decrease in biopsy rates [57], whereas others 

found that the enhanced sensitivity of diagnosis of melanoma 

was associated with a decrease in specificity that resulted in 

biopsy of melanocytic nevi [58]. The same obtains for multi-

spectral analysis [59]. One reason may be the occasional pres-

ence in nevi of changes normally indicating malignancy, such 

as melanocytes in the upper reaches of the epidermis that are 

an expected finding in irritated nevi and in nevi on “special 

sites” such as palms and soles. Histopathologic examination 

allows those findings to be assessed in the context of many 

other criteria that helps to avoid overdiagnoses. In contrast, 

melanocytes in the upper reaches of the epidermis found by 

confocal laser microscopy result in the lesion being classi-

fied as suspicious and selected for biopsy. Lack of change 

of a lesion during follow-up indicates benignancy because 

melanocytic nevi are very stable once they have reached the 

stage of senescence. Accordingly, follow-up of patients with 

myriad pigmented lesions through total body photography 

Figure 6A-C. Clinical, dermatoscopic, and confocal microscopic 

presentation of lentigo maligna demonstrating the potential of ad-

junctive techniques in the clinical diagnosis of melanoma (courtesy 

of Harald Kittler, Vienna).

A

B

C
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mas that would never have been noticed had they not been 

biopsied, implies the assumption that such melanomas also 

existed in the past without being treated and without result-

ing in higher morbidity and mortality. There are two possible 

explanations for that assumption. First, patients could have 

died of other causes before being bothered by their mela-

noma. Considering the advanced age of many patients with 

melanoma, that explanation is plausible. However, it does not 

explain the rise in the incidence of melanoma in children and 

young adults. If there were also melanomas in that age group 

that were never diagnosed and that never caused any trouble, 

they must have regressed spontaneously [68].

The second explanation, spontaneous regression, is also 

plausible considering the common occurrence of that phe-

nomenon in melanoma. Most melanomas are associated with 

a marked inflammatory cell infiltrate as an expression of an 

immunologic response to them. That response often leads 

to partial regression of the neoplasm. In the center or, more 

often, at the edge of melanomas, melanocytes are diminished 

in number or absent entirely and, as a result of the preceding 

inflammatory process, the papillary dermis is fibrotic and 

contains melanophages and blood vessels with prominent 

endothelia arranged perpendicularly to the skin surface. If 

there are numerous melanophages, zones of regression are 

difficult to distinguish clinically from other areas of the neo-

plasm, whereas cases with marked fibrosis of the papillary 

dermis and few melanophages present themselves as poorly 

pigmented or whitish zones.

Histopathologically, signs of regression may be apparent 

readily but may also be very subtle, sometimes consisting of 

nothing but slight fibrosis with an occasional melanophage. 

Those subtle signs of regression can be overlooked easily 

and may result in recurrences of the primary tumor in cases 

in which the latter seems to have been removed completely 

with a generous margin. If regression continues, it may lead 

to complete disappearance of the neoplasm. According to the 

literature, no primary melanoma can be detected in 2 to 8% 

of all metastasizing melanomas [69], a phenomenon caused 

most commonly by complete regression of it. If advanced 

melanomas that have caused metastases regress so often, how 

much more common must be complete regression in early 

melanomas that have not metastasized and that will never be 

noticed, unless a biopsy is taken prior to their complete dis-

appearance [68]? The latter circumstance has become much 

more common because of efforts to detect them early-on; 

when confronted with melanomas in nearly complete regres-

sion, one sometimes wishes that the clinician had postponed 

his biopsy by half a year (Figure 7A-C).

That some melanomas “would never have developed 

into a clinically manifest tumour” is beyond dispute [67]. 

However, to attribute the rise in the incidence of melanomas 

entirely to that phenomenon is just as one-sided as the tale 

of melanomas by 140% [63]. The parallel increase in biop-

sies and melanomas raised doubts concerning the tale of a 

“melanoma epidemic” that had been accepted wholesale for 

many years. The “incredibly rising incidence of malignant 

melanoma” [64] suddenly seemed to be incredible. A moder-

ate rise in the incidence could be expected, if only because of 

increased longevity, but the dramatic increase seemed to be 

artificial and could be explained by a variety of other factors, 

such as increased reporting of melanomas to tumor registries 

and more reliable criteria for histopathologic diagnosis [65]. 

In the old literature, there are scores of pictures of clear-cut 

melanoma misdiagnosed as melanocytic nevus. If lesions 

had been excised in toto and had not metastasized, patients 

would have never learned that they had been afflicted by a 

potentially life threatening neoplasm.

Misleading Use of the Term 
“Overdiagnosis”

Most melanomas accountable for the rise in incidence were 

lesions at an early stage. Formerly celebrated as a triumph of 

cancer screening, that fact suddenly raised doubts concerning 

the expedience of it. In 2005, Welch and coworkers noted 

that “the incidence of melanoma is associated with biopsy 

rates. That the extra cases diagnosed were confined to early 

stage cancer while mortality remained stable suggests over-

diagnosis—the increased incidence being largely the result 

of increased diagnostic scrutiny and not an increase in the 

incidence of disease” [66].

The term “overdiagnosis” was not employed as in the 

traditional meaning of misdiagnosis. A new definition of 

that term had been advanced by epidemiologists in 1989 for 

breast cancer, 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 examina-

tion had been carried out” [67]. Although highly prone to 

be misunderstood, that definition has been embraced by 

epidemiologists worldwide and has been extended to all 

types of cancer. The definition, however, refers to a statistical 

variable exclusively and not to neoplasms in the real world 

because patients may outlive their “normal life expectancy” 

and nobody knows in advance whether or not an “invasive 

or intraductal ... cancer ... would ... have developed into a 

clinically manifest tumour” [67].

Failure of Melanoma to Develop into 
a “Clinically Manifest Tumor”

The hypothesis that the rise in the incidence of melanoma is 

caused primarily by “inconsequential cancer,” i.e., melano-
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cytic nevi [50]. A study of 50 incipient melanomas followed 

dermatoscopically demonstrated a mean growth rate of 5.3 

mm2 per year [72]. Following incomplete removal of melano-

mas, recurrences are common, probably even the rule, a char-

acteristic that caused melanomas to become the most frequent 

source of medical malpractice suits in the United States [73].

Curtailment of Screening for a 
Potentially Life Threatening Tumor

Nonetheless, the hypothesis that the increased incidence 

of melanoma is “largely the result of increased diagnostic 

scrutiny and not an increase in the incidence of disease” 

[66] has found wide acceptance and has resulted in demands 

to curtail diagnostic scrutiny. In recent years, it has been 

suggested by epidemiologists that “screening guidelines 

should be revised to lower the chance of detection of ... 

inconsequential cancers with the same energy traditionally 

used to increase the sensitivity of screening tests” [63]. The 

cost of population-based screening for melanoma has been 

criticized, and it is estimated that 25,000 screening examina-

tions are necessary to prevent a single death from melanoma, 

whereas other cancers show a far more favorable ratio, 

of a true “melanoma epidemic.” Obviously, various factors 

play a role: an increase in detection and treatment melanomas 

that would have progressed and caused death in the absence 

of treatment, an increase in melanomas that would have 

remained “inconsequential” without such measures, and a 

real rise in the incidence of melanoma. That the latter exists is 

suggested by an increase in the number of thick melanomas in 

populations not participating in cancer screening [70]. More-

over, only a real rise in the incidence of melanoma explains 

the sustained high mortality rates because it is fallacious to 

assume that excision of many more melanomas at an early 

stage has no beneficial effect at all.

After all, we are not entirely ignorant about how mela-

nomas behave biologically. Although, for obvious ethical 

reasons, there have been no long-term prospective studies 

concerning their natural biologic course; experience of many 

decades suggests that melanomas, irrespective of stage, tend to 

progress. Photokatamnestic studies of patients with advanced 

melanomas demonstrated their slow but inexorable growth 

over many years [71]. Dermatoscopic follow-up studies of 

suspicious lesions that eventually proved to be melanoma 

demonstrated their slow but continuous expansion and a 

behavior of growth that differed clearly from that of melano-

A B

C
Figure 7A. Exophytic melanoma in nearly complete regression. 

Neoplastic cells have given way to granulation tissue in the exo-

phytic nodule and to superficial fibrosis adjacent to it. In the nodule, 

small aggregations of neoplastic cells have remained. [Copyright: 

©2018 Weyers.]

Figure 7B. A dense lichenoid infiltrate of lymphocytes is present 

beneath remnants of epithelioid melanoma cells with pronounced 

nuclear atypia. Beneath the infiltrate, neoplastic cells have been sub-

stituted by granulation tissue. [Copyright: ©2018 Weyers.]

Figure 7C. In the periphery, only moderate fibrosis of the papillary 

dermis with dilated, thick-walled blood vessels, some colloid bodies, 

and a few melanophages signify that the melanoma was once far 

larger. [Copyright: ©2018 Weyers.]
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of an oxymoron” [79], and Juan Rosai, in 2008, spoke of it 

as an “obsolete, untenable concept” [80].

Although Clark himself had been among the first to 

emphasize that most melanomas do not arise in associa-

tion with a nevus, that “the junction nevus has no formal 

histogenetic relationship to malignant melanoma,” and that 

“most malignant melanomas pass through a long phase of 

superficial growth during which the process differs in appear-

ance from junctional nevi” [81], he subsequently presented 

melanoma as a model for the theory of multistep carcino-

genesis, according to which malignant neoplasms arise from 

“precursor lesions” through accruing genetic alterations and 

came “to view melanocytic neoplasia as a paradigm for all 

neoplastic systems” [82]. In 1984, Clark and coworkers pos-

tulated a stepwise “tumor progression” from the “common 

acquired melanocytic nevus” via nevi with increasing “mela-

nocytic dysplasia” to primary and metastatic melanoma. The 

“dysplastic nevus” was said to be the “histogenetic precur-

sor of melanoma,” and early stages of melanoma, including 

thin invasive lesions, were claimed not to be fully malignant 

because the authors “hypothesized that such tumors do not 

have competence for metastases,” the latter being conferred 

to them through additional genetic alterations that launched 

melanoma into the “vertical growth phase” [82]. Incipient 

melanomas that fulfilled all histopathologic criteria for diag-

nosis were no longer diagnosed as melanoma but as nevi with 

“severe dysplasia” in order to adhere to the concept of tumor 

progression through successive “precursor lesions” [83].

That old concept has been reanimated recently by the 

demonstration of mutations shared by melanocytic nevi and 

melanomas, with additional mutations accumulating in the 

course of melanoma development. In principle, each and every 

mutation among the many hundreds detectable in advanced 

melanomas may be viewed as a new step of tumor progres-

sion, but the genetic findings were interpreted in accordance 

with concepts of the 1980s. Once again, melanoma in situ was 

said not to be malignant. Together with “intermediate lesions,” 

including dysplastic nevi, it was referred to as a “precursor 

lesion” and was distinguished explicitly from melanoma [84]. 

Some authors even contended that in-situ melanomas are bio-

logically distinct from invasive melanoma and that they are 

a different type of neoplasm affecting other age groups and 

different anatomic sites, and “not in themselves ... precursor 

lesions, but perhaps ... instead markers for increased risk of 

development of invasive melanomas” [85]. The tendency to 

deny the malignant nature of incipient melanomas coalesced 

with speculations concerning “overdiagnosis” of melanoma 

in precarious fashion—precarious because it may be danger-

ous to trivialize melanoma in situ. In-situ melanomas are no 

less melanomas than the same type of lesion at a slightly later 

stage. Their appearance, clinically and histopathologically, is 

identical to the macular component of advanced melanomas, 

e.g., only 800 examinations are necessary arithmetically to 

prevent one fatality in colon carcinoma [74].

Accordingly, it has been suggested that screening be con-

fined to individuals with an enhanced risk of developing mel-

anoma, such as those with myriad nevi and a family history 

of melanoma; however, most melanomas occur in patients not 

belonging to such risk groups. The importance of screening 

also depends on the level of knowledge of melanoma in the 

population. If the risk associated with an unsual or changing 

mole is known, and patients with such a lesion would attend 

a physician anyhow, regular screening is less effective because 

it results in only slight preponement of the time of diagnosis 

and treatment. Hence, “shortening the delay in the diagnosis 

by intensifying education and screening of the whole popu-

lation may not lead any longer to a strong improvement of 

prognosis” [75]. In fact, numerous studies have shown that 

the majority of melanomas are self-detected or detected by 

family members [76-78]. Because of direct visibility, screen-

ing for skin lesions is less urgent than for neoplasms such as 

colon carcinoma that cannot be noticed at an early stage by 

patients themselves.

Denial of the Malignant Nature of 
Melanoma at an Early Stage

The unhesitant acceptance of the speculation that the rise in 

melanoma incidence is caused primarily by removal of basi-

cally harmless lesions, and the dominant role that speculation 

acquired, in the absence of any sound evidence, in subsequent 

debates about screening can be explained only by its coinci-

dence with another development commencing at that time, 

namely, a renaissance of concepts in dermatopathology that 

seemed to have been overcome. By acknowledging that most 

criteria for histopathologic diagnosis of melanoma pertain to 

changes in the epidermis, diagnosis of melanoma had become 

possible at the in situ stage. Although diagnosis may be dif-

ficult at that stage, it is straightforward and undisputable in 

cases in which all criteria are fulfilled, including asymmetry; 

poor circumscription by solitary melanocytes; uneven dis-

tribution of solitary melanocytes, nests, and pigment; focal 

predominance of solitary melanocytes over nests; variation in 

size and shape of nests; and presence of pagetoid melanocytes 

in all reaches of the epidermis. However, melanomas detected 

at that stage are still harmless biologically; in the new termi-

nology of epidemiologists, they qualify as “indolent cancer” 

or “inconsequential cancer.” It is the very purpose of screening 

to detect and to remove “inconsequential” lesions in order to 

prevent them from becoming “consequential.” Nonetheless, 

the logic of screening was turned upside-down by arguing 

that melanoma in situ cannot cause death and, therefore, 

is not malignant. For example, Clark, in 1990, referred to 

melanoma in situ as “a contradiction in terms, the prototype 
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[88]. There is no marker that allows one to predict future 

behavior reliably, and such as marker will probably never 

emerge because behavior is not only determined by the lesion 

itself but by many unrelated factors, such as the immune 

response to it. In patients of advanced age, it may be justifi-

able to ignore a melanoma, but it is risky if one cannot gauge 

how much lifetime they have left. To count on spontaneous 

regression of melanoma in young and middle-aged patients 

would be negligent.

The Problem of “True” Overdiagnosis: 
Misdiagnosis of Nevi as Melanoma

In addition to death of patients from other causes and com-

plete regression, there is yet another explanation for “mela-

nomas” that “would never have developed into a clinically 

manifest tumour,” namely, overdiagnosis—not “overdiagno-

sis” by epidemiologists but overdiagnosis in the traditional 

meaning of that term, i.e., misdiagnosis of melanocytic nevi as 

melanoma. Such overdiagnoses probably contribute substan-

tially to the alleged rise in the incidence of melanoma [89,90]. 

Although diagnosis of melanoma is usually reliable thanks 

to numerous well-established criteria, there are exceptions. 

Among them are melanocytic neoplasms in which criteria are 

conflicting, such as Spitz’s nevi which are usually symmetri-

cal and sharply circumscribed but harbor melanocytes with 

pronounced nuclear atypia in all reaches of the epidermis. 

Depending on the degree of those changes, distinction from 

melanoma may be extremely difficult. The same is true for 

nevi “in special sites,” such as acral skin or genitalia, that 

may display features normally indicating malignancy, such 

as pronounced confluence of nests and melanocytes above 

the junction. In addition to those problems of differential 

diagnosis caused by conflicting criteria, there are problems 

caused by lack of criteria. The latter have become much 

more common in recent years and are more relevant for the 

problem of overdiagnosis.

One of the chief reasons for that detrimental development 

are efforts to detect and remove melanomas as early as pos-

sible. More and more biopsies are being performed in lesions 

measuring only 2, 3, or 4 mm in diameter. Clinically, those 

lesions present themselves as a dark-brown or black macule 

that does not allow for a clear distinction between nevus and 

melanoma because it was not given the time to develop fea-

tures that make it recognizable. Dermatoscopy and confocal 

laser microscopy may reveal more distinctive features, but 

those adjunctive techniques also reach their limits in lesions of 

that size. Because a clear-cut distinction between a nevus and 

a melanoma is often impossible in such lesions, the latter are 

biopsied, and histopathologists are confronted with the same 

problem: the lesions did not have enough time to develop 

features crucial for histopathologic differential diagnosis, just 

and the morphologic correlates of biologic behavior—from 

high cellularity to uneven distribution of cells, extension of 

melanocytes deep down adnexal epithelia, and scatter of them 

through all levels of the epidermis—suggest that the decisive 

steps in cancerogenesis responsible for the malignant nature 

of the lesion have already occurred even if many additional 

clinical, histopathologic, and molecular changes may follow 

as the lesion progresses (Figure 8).

Lesions may also regress, but occasional regression of 

incipient melanomas does not militate against malignancy; 

spontaneous regression has also been reported in cases of 

melanoma with disseminated metastases [86]. In early lesions, 

that phenomenon is doubtlessly more common, but experi-

ence suggests that complete regression is an exception rather 

than the rule. At an early stage, there is usually no urgency in 

diagnosis, and lesions can be followed clinically for some time 

until the diagnosis can be made with confidence. However, 

at least in young patients, one cannot expect untreated mela-

nomas to remain “inconsequential” for their lifetime. And 

even if a substantial share of melanomas currently detected 

early on would remain “inconsequential,” early diagnosis 

and treatment cannot be discarded as superfluous as long 

as the future course cannot be foretold. Although epidemi-

ologists have demanded “to focus on distinguishing indolent 

from aggressive disease” [87] and to reserve the designation 

“cancer” for “lesions with a reasonable likelihood of lethal 

progression if left untreated” [32], no prescription has been 

offered on how to accomplish this. Even Welch conceded that 

“the conundrum in overdiagnosis is that clinicians can never 

know who is overdiagnosed at the time of cancer diagnosis” 

Figure 8. Melanoma in situ fulfilling all criteria for malignancy, 

namely, high cellularity, irregular size and form of nests, irregular 

distribution of nests and of solitary melanocytes, focal predomi-

nance of solitary melanocytes over nests, and many melanocytes 

in the upper reaches of the epidermis. This is melanoma and not a 

“precursor,” irrespective of whether or not additional step sections 

reveal some melanocytes in the papillary dermis. [Copyright: ©2018 

Weyers.]
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of melanoma in situ: pathologists employed different criteria 

for diagnosis in different areas of the country [92]. In a study 

of melanomas measuring 4 mm in diameter or less, only half 

were unanimously diagnosed as melanoma upon review by 

each of three dermatopathologists. The authors suggested 

adopting “a ‘consensus diagnosis’ approach among histopa-

thologists, because these lesions have no true gold standard” 

[93].

Incomplete Excision as an Important 
Cause of Overdiagnosis of Melanoma

The reliability of histopathologic diagnosis is diminished even 

further if lesions are not excised completely because, in that 

as an embryo at an early stage does not allow for distinction 

between male and female or between mouse and man.

For example, one criterion for malignancy, focal predomi-

nance of solitary melanocytes over nests, cannot be employed 

if nests have not yet formed. Likewise, poor circumscription 

by solitary melanocytes rather than nests is a criterion for 

malignancy, but if there are no nests, it is fulfilled by all 

melanocytic lesions (Figure 9A-D). It is not surprising, there-

fore, that the reliability of histopathologic diagnosis in small 

pigmented lesions is poor. A larger study with a participa-

tion of 187 American pathologists found that “diagnoses 

of melanoma in situ and early stage invasive melanoma ... 

were neither reproducible nor accurate” [91]. A study from 

Austria revealed marked regional differences in the diagnosis 

A B

C D

Figure 9A. Small melanocytic neoplasm measuring 2 mm in diameter. At this early stage, a definite clinical distinction between Clark’s nevus 

and melanoma in situ is not yet possible because, in the latter instance, the lesion did not have enough time to develop features indicating 

malignancy, such as an irregular border or irregular distribution of pigment. [Copyright: ©2018 Weyers.]

Figure 9B. The lesion was removed. Histopathologically, it is composed of solitary melanocytes only. Predominance of solitary melanocytes 

over nests is a criterion for malignancy that cannot be applied to such early lesions. [Copyright: ©2018 Weyers.]

Figure 9C. The regular distribution for solitary melanocytes is in favor of benignancy. However, presence of numerous melanocytes above the 

basal layer in the absence of signs of irritation is unusual for a melanocytic nevus. A melanoma in situ cannot be excluded with confidence. 

[Copyright: ©2018 Weyers.]

Figure 9D. The lesion was probably excised completely, but it comes close to one lateral margin. Incomplete excision cannot be excluded. If 

this is a nevus, excision of it qualifies as “overtreatment” in the first place. Because a melanoma in situ cannot be ruled out, and the lesion may 

have been excised incompletely, a re-excision was performed, probably “double overtreatment.” [Copyright: ©2018 Weyers.]
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excision. Not uncommonly, only fragments of epithelium are 

provided. The most likely explanation for that phenomenon 

is a low degree of suspicion on the part of clinicians because 

lesions of that size also lack clinical criteria for malignancy. 

With a lesion considered to be probably benign, physicians 

may flinch from taking a generous biopsy and may attach 

greater importance to a favorable cosmetic result. Further-

more, the generous execution of biopsies—with biopsies 

being taken from lesions measuring only 2 or 3 mm in diam-

eter—often leads to removal of many lesions and attempts 

to perform biopsies as simply and quickly as possible. The 

diligence attached to each biopsy, and the appraisal of the 

importance of diligence, are lower than with a more reserved 

approach.

Diagnosed “Too Early”

In other words, the formula of “the earlier, the better” that 

has replaced the old conviction of noli me tangere cannot be 

accepted without reservation. There is also such a thing as 

“too early” in which an active approach may be detrimental, 

rather than beneficial. Linking the indication for biopsy to 

the old ABCD rule for clinical recognition of melanoma has 

been suggested recently. In a retrospective analysis of lesions 

biopsied under the clinical suspicion of melanoma, “lesions 

larger than 6 mm in size had higher positive predictive 

value,” and restriction of biopsies to those lesions would 

result in a substantial reduction of the “number needed to 

treat” [94]. Additional advantages not noted in that study 

include a substantial improvement of the reliability of his-

topathologic diagnosis and, possibly, greater diligence in 

performing the biopsy, again resulting in specimens easier 

to evaluate.

The incidence of melanomas smaller than 6 mm in 

diameter that have already invaded the dermis is not pre-

cisely known. Several studies suggest that about one-third 

of such small melanomas possess a dermal component. The 

latter, however, is nearly always superficial so that a simple 

excision results in permanent cure in the vast majority of 

patients [93,95,96]. Recent studies suggest that the delay in 

diagnosis caused by clinical observation of vaguely suspi-

cious lesions of small diameter has no significant effect on 

the thickness of lesions at the time of biopsy and, therefore, 

is unlikely to affect prognosis [97,98]. There are rare excep-

tions of fatal small melanomas, but in the latter cases, lesions 

usually show a different biologic behavior from the outset: 

they often grow rapidly and present themselves as a small, 

firm papule that may not be pigmented clinically. Because 

of those qualities, such melanomas are usually not detected 

at an early stage [74], and they often evade screening efforts 

and are noticed by patients themselves as “interscreening 

cancers.” Scrutiny for melanoma should focus on those 

case, additional criteria for diagnosis cease to be available, 

such as symmetry and circumscription. Unfortunately, par-

tial biopsies are becoming more and more common. Despite 

demands that incisional biopsies should be performed only 

for distinction of melanocytic from non-melanocytic neo-

plasms, and not for distinguishing nevi from melanomas, 

they are being performed indiscriminately for all kinds of 

melanocytic neoplasms by an ever increasing number of 

dermatologists; in the United States, most melanomas are cur-

rently diagnosed on the basis of partial biopsies. This course 

of action reduces the dependability of diagnosis substantially 

and cannot be corrected by subsequent re-excision because 

most re-excision specimens show no or only small remnants 

of the neoplasm that defy meaningful interpretation. More-

over, the previous procedure may result in signs of irritation, 

such as presence of melanocytes above the junction, impeding 

diagnosis even more. Incomplete excisions with a markedly 

reduced chance of correct diagnostic interpretation may be 

the most important cause of overdiagnosis. The reason is the 

disparity in the consequences of an incorrect diagnosis. If a 

benign lesion is misinterpreted as malignant, the mistake is 

hardly ever uncovered, whereas a malignant lesion misinter-

preted as benign may recur and, in addition to damage to the 

patient, may have a legal aftermath for the histopathologist. 

In cases lacking sufficient criteria for diagnosis, this is a strong 

incentive to err on the malignant side [89,90].

Of course, histopathologists may choose to acknowledge 

uncertainty and abstain from a specific diagnosis. In general, 

however, there is no fallback for them, as for clinicians who, 

in the case of doubt, perform a biopsy and delegate respon-

sibility to the histopathologist. Traditionally, histopathology 

is considered to be the “gold standard” for the diagnosis of 

neoplasms. In the past decades, numerous studies have shown 

how far from “gold” this standard is. Nonetheless, despite 

many limitations, histopathology is better suited to fulfill that 

role than other techniques, although clinical or dermatoscopic 

findings may be more revealing in individual cases. Histo-

pathologic diagnosis of a neoplasm is only rarely overruled by 

other considerations. Having the last word, histopathologists 

are pressed to offer a final conclusion, usually in the form of 

a clear-cut diagnosis. If the latter is not provided, they must 

at least utter some judgment leading, most often implicitly, 

to a suggestion concerning management of the patient. In the 

case of doubts being spelled out, the consequences are usually 

identical to those produced by a diagnosis of malignancy, such 

as a re-excision, and the emotional burden for the patient is 

comparable.

Overdiagnoses and evasive diagnoses are most common 

in very small lesions. The reason, in addition to diagnostically 

important features not yet having emerged, is the dispropor-

tionate number of inappropriate biopsies of those lesions 

that, in principle, should be those most suitable for complete 
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lesions, and if a small, rapidly growing firm papule is noted, 

it should be biopsied without delay, especially if pigment can 

be detected dermatoscopically, even if it is smaller than 6 

mm in diameter [99,100].

There may also be other reasons to deviate from the 

rule to refrain from biopsies in lesions smaller than 6 mm 

in diameter. If dermatoscopy, confocal laser microscopy or 

other techniques reveal findings highly suggestive of malig-

nancy, histopathologic evaluation is warranted. In such 

cases, however, histopathologists should be alerted to the 

high degree of suspicion because histopathologic criteria 

for malignancy may drag behind clinical ones. As long as 

histopathologic examination serves as a gold standard for 

diagnosis of melanocytic neoplasms, and very small mela-

nomas “have no true gold standard” histopathologically 

in a substantial proportion of cases [93], biopsy of small 

pigmented lesions should not be the rule but an exception. 

If clinicians follow pigmented lesions until they develop 

obvious signs of malignancy or reach a diameter of 6 mm, 

the reliability of histopathologic diagnosis can be improved 

substantially. Moreover, a less generous approach to biopsy 

might result in more diligence devoted to that procedure, 

further enhancing the reliability of diagnosis. By allow-

ing pigmented lesions to play themselves out until they 

reach a stage that makes them recognizable and enables an 

unequivocal diagnosis to be made in the vast majority of 

cases, overdiagnosis can be curtailed and management of 

patients improved substantially.
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