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The most important task 
of histopathologists is 
diagnosis of malignancy at 
an early stage. In order to 
accomplish that task, one 
needs to have a clear 
concept of malignancy. 
Unfortunately, the latter is 
blurred by the concept of 
invasion.



Many authors consider 
invasion to be a 
prerequisite for diagnosis 
of malignancy, arguing 
that, when still confined to 
the epithelium, 



a neoplasm is “biologically 
benign.” By the same 
token, however, one might 
argue



that a metastasizing 
neoplasm is “biologically 
benign” as long as it does 
not compromise the 
patient. This, obviously, 
makes no sense. 
Malignancy must be 
defined by the potential of 
a lesion, not by realization 
of that potential, namely,



death of the patient. A 
neoplasm is malignant 
long before the patient is 
dead, it is malignant from 
the outset if it has 



the “potential to kill by 
destruction locally or by 
metastases widely.”
This brief, clear definition 
of malignancy was given 
by Bernard Ackerman in 
1993. Compare it to 
another definition

Malignancy

... potential to kill by

destruction

locally or by

metastases widely. A. B. Ackerman, 1993



given at about the same time by 
Wallace H. Clark, Jr.: “Cancer is a 
population of abnormal cells 
showing temporarily 
unrestricted growth preference 
… over normal cells. Such 
abnormal cells invade 
surrounding tissues, traverse at 
least one basement membrane 
zone, grow in the mesenchyme 
at the primary site, and may 
metastasize to distant sites. It is 
the totality of properties that 
determines whether a given 
lesion should be diagnosed as a 
cancer.” Obviously, this 
definition is very different. 
Instead of considering the 
potential of a lesion, a 
smorgasbord of aspects is 
presented, and the claim that 
“the totality of properties” must 
be fulfilled for a lesion to qualify 
as cancer means, literally, 

Cancer is a population of 

abnormal cells showing 

temporarily unrestricted growth 

preference … over normal cells. 

Such abnormal cells invade 

surrounding tissues, traverse at 

least one basement membrane 

zone, grow in the mesenchyme 

at the primary site, and may 

metastasize to distant sites. It is the totality of 

properties that determines whether a given lesion 

should be diagnosed as a cancer.

Wallace H. Clark, Jr., 1990



that lesions such as these 
could not be dubbed 
malignant in the absence 
of metastases. In order to 
fight cancer, however, one 
cannot wait for metastases 
but must recognize and 
name a lesion early in its 
course, when it is still 
restricted to the site from 
where it originates. 



Physiologically, epithelial 
cells and melanocytes are 
situated in the epithelium. 
That is where neoplasms 
of those cells arise and 
where they should be 
diagnosed.
But can they be diagnosed
when still confined to the
epithelium?



Of course they can, and 
clinicians do it all the time. 
In large, irregularly shaped
lesions such as these, the
clinical diagnosis of solar 
keratosis, Bowen’s disease, 
extramammary Paget’s
disease, and melanoma is
fairly easy 



and can be confirmed
readily by histopathologic
examination. The changes
seen in early in-situ lesions



are the same as those at 
the edge of more
advanced lesions, such as
signs of solar keratosis
with sparing of adnexal
structures at the edge of 
this infiltrating squamous-
cell carcinoma. 



Likewise, the edge of this
advanced melanoma
reveals findings at 
progressively earlier stages
when moving from the
nodule to the periphery. 



All those features – nests
that are large, confluent
and irregularly shaped,



nests varying markedly in 
distance from one
another, single
melanocytes
predominating over nests, 



melanocytes in the upper
reaches of the epidermis –
distinguish melanoma
from a nevus and still 
allow a definite diagnosis
to be made until, 
eventually,



a stage is reached in which
one simply cannot be sure, 
and a distinction between
benign and malignant, 



white and black, cannot be
made with certainty. 
Those limitations in 
diagnostic acumen should
be acknowledged
forthrightly, but 
pathologists do not like to
do that. Instead, they
make believe that the
diagnosis is clear and that
the uncertainty rests with
the lesion. They claim that
the latter is neither black
nor white??! !



but grey, that it is
borderline not only
morphologically, but also 
biologically, and they refer
to it by non-specific terms
that start off as a 
description but eventually
come to be regarded as a 
diagnosis.

!! !



An example is the term
“dysplasia” that was 
introduced by
Papanicolaou in 1949. 
When studying cervical
smears for signs of cancer, 
he had to deal with cases
not unequivocally
diagnostic,



and “the term ‘dysplasia’ 
was proposed to specify
such cytologic changes as
would be suggestive of but 
not conclusive for
malignancy.” In other
words, the term
“dysplasia” was used as a 
synonym for “I don’t
know.” Although not 
defined morphologically, it
was embraced by
pathologists as an astute
method to conceal
uncertainty

The term “dysplasia’ 

was proposed to

specify such cytologic

changes as would be

suggestive of but not 

conclusive for

malignancy.

G.N. Papanicolaou,

Ann Intern Med 1949; 31: 661-674.



and came to be accepted
as a diagnosis, the
“diagnosis of cervical
dysplasia.” Of course, 
“dysplasia” could not be
distinguished from
incipient carcinoma
because it was carcinoma
in most cases. 



The identity led to the
introduction of a new term, 
“cervical intraepithelial
neoplasia,” that was meant to
replace “the terms ‘cervical
dysplasia’ and ‘cervical
carcinoma in situ’ by a single
diagnostic entity.” The authors
emphasized that “all cases of 
“dysplasia …, irrespective of 
grade, [belong to] a spectrum
of intraepithelial change
which begins as a generally
well differentiated neoplasm
… and ends with invasive 
carcinoma,” and that “all 
cases of CIN should be
regarded as a single entity.” 
They did not explain, however, 
why they proposed a new
term instead of simply
referring to all cases as
incipient carcinoma.

All cases of “dysplasia” …, irrespective

of grade, [belong to] a spectrum of 

intraepithelial change which begins as a 

generally well differentiated neoplasm

… and ends with invasive carcinoma.

All cases of CIN should be regarded as

a single entity.



The tacit, yet obvious, 
reason was diagnostic
uncertainty in regard to
incipient changes
designated as CIN 1 that
could not be distinguished
clearly from a reactive
process. The authors faced
a dilemma. On the one
hand, they were aware
that they were dealing
with a single entity at 
different stages of 
development, and on the
other hand, they hesitated
to refer to incipient
changes as “carcinoma in 
situ.” Instead of 
acknowledging
uncertainty, they resorted
to the evasive designation
of “cervical intraepithelial
neoplasia.” 



That strategy was adopted
for other organs, such as
the prostate, stomach, and 
skin. However, because of 
dealing with a single
process, 



the evasive nomenclature, 
be it “CIN” or
“melanocytic dysplasia,” 
was applied not only to
incipient, but also to more
advanced lesions that left
no doubt concerning their
malignancy. Naturally, at 
one point, the terminology
needed to be changed in 
order to communicate the
true nature of the lesion. 
Because there was no
better option, the point of 
change was said to be
invasion into the dermis.



Then lesions were
suddenly accepted as
carcinoma or melanoma, 
as in this example in which
neoplastic cells in the
epidermis and dermis are
virtually identical; this is
obviously one continuous
process. 



Nevertheless, the authors 
claim that “the nodule in 
the papillary dermis 
qualifies the lesion as an 
evolving malignant 
melanoma,” whereas “the 
changes in the adjacent 
epidermis” are said to be a 
“precursor melanocytic 
dysplasia,” as if, with 
invasion, a new entity 
would suddenly spring 
into being.

This is exactly what
proponents of the concept
of invasion make believe: 
that malignancy starts in 
the dermis.



That concept originated in 
the 19th century when
cancer was recognized and 
excised only in stages far
advanced. As a 
consequence, pathologists
saw large nodules of 
atypical cells in the
dermis, often in the
absence of changes in the
surface epithelium. 



Those findings prompted 
Rudolf Virchow to 
conclude that “the 
formation of cancer starts 
with the development of 
epithelium at an improper 
site and, therefore, proof 
of the impropriety of the 
site (heterotopia) is the 
first step to diagnosis.”

Because of Virchow’s 
powerful role in pathology, 
this concept became 
gospel worldwide and was 
defended tenaciously 
against all evidence 
accumulating against it. 

The formation of cancer starts with the 

development of epithelium at an improper site and, 

therefore, proof of the impropriety of the site 

(heterotopia) is the first step to diagnosis.

Rudolf Virchow, 1888



Even after the epithelial 
derivation of carcinomas 
had been demonstrated 
beyond doubt by Carl 
Thiersch in his monograph 
of 1865, “About Epithelial 
Cancer, Particularly of the 
Skin,” the connective 
tissue was implicated as 
the true site of carcinoma 
formation.Carl Thiersch

1822-1895



For example, Hugo Ribbert
of Zurich claimed in an 
article about the 
“Histogenesis of Carcinoma” 
in 1894, that “the 
development of carcinoma 
of the skin is initiated by a 
vivid proliferation of 
connective tissue … The 
expansion of epithelium into 
connective tissue is not 
caused by invasion of it into 
the depth but by exuberant 
growth of connective tissue 
into cones of epithelium 
whose cells become 
separated and isolated. 
From these elements of 
epithelial cells that have 
been displaced by newly 
formed connective tissue, 
the actual development of 
cancer begins.”

The development of carcinoma 

of the skin is initiated by a 

vivid proliferation of 

connective tissue … The 

expansion of epithelium into 

connective tissue is not caused 

by invasion of it into the depth 

but by exuberant growth of 

connective tissue into cones of 

epithelium whose cells become 

separated and isolated. From 

these elements of epithelial 

cells that have been displaced 

by newly formed connective 

tissue, the actual development 

of cancer begins.

Hugo Ribbert, 1894

Hugo Ribbert
1855-1920



Ribbert illustrated his 
concept in drawings 
showing the 
encroachment of 
connective tissue on the 
epithelium and the 
displacement of innocuous 
epithelial cells into the 
dermis, where they began 
to be transformed and 
started to proliferate.

It took three more 
decades until the obvious 
fact that epithelial 
neoplasms originate in the 
epithelium was 
acknowledged. 

Hugo Ribbert
1855-1920



In 1932, Albert C. Broders of 
the Mayo Clinic introduced 
the term “carcinoma in situ” 
to emphasize the continuity 
of cancer development. He 
explained  that “the entity 
called carcinoma or cancer, 
regardless of etiology, is a 
primary disease of epithelial 
cells, and … all other phases 
or sequelae, although of 
great importance, are in 
reality of secondary nature ... 
the day has passed when 
epithelium can be considered 
noncarcinomatous or at the 
most only precarcinomatous
because it is within the 
confines of the so-called 
basement membrane and, 
conversely, carcinomatous 
because it has penetrated 
beyond this barrier.”

The entity called carcinoma or cancer, 

regardless of etiology, is a primary 

disease of epithelial cells, and … all 

other phases or sequelae, although of 

great importance, are in reality of 

secondary nature ... the day has passed 

when epithelium can be considered 

noncarcinomatous or at the most only 

precarcinomatous because it is within 

the confines of the so-called basement 

membrane and, conversely, 

carcinomatous because it has 

penetrated beyond this barrier. It is 

therefore imperative that the 

microscopist take into consideration 

the character of the epithelial cells 

above everything else in order to arrive 

at a correct diagnosis.

Albert C. Broders, 1932

Albert C. Broders
1885-1964



It is therefore imperative that 
the microscopist take into 
consideration the character 
of the epithelial cells above 
everything else in order to 
arrive at a correct diagnosis.”

The entity called carcinoma or cancer, 

regardless of etiology, is a primary 

disease of epithelial cells, and … all 

other phases or sequelae, although of 

great importance, are in reality of 

secondary nature ... the day has passed 

when epithelium can be considered 

noncarcinomatous or at the most only 

precarcinomatous because it is within 

the confines of the so-called basement 

membrane and, conversely, 

carcinomatous because it has 

penetrated beyond this barrier. It is 

therefore imperative that the 

microscopist take into consideration 

the character of the epithelial cells 

above everything else in order to arrive 

at a correct diagnosis.

Albert C. Broders, 1932

Albert C. Broders
1885-1964



While all this was true, 
Borders’ choice of the 
term “carcinoma in situ” 
was extremely 
unfortunate because it 
attached undue 
importance to the 
difference between “in 
situ” and “not in situ,” 
though Broders tried to 
emphasize the opposite. 
As a consequence, the 
basement membrane 
continued to be regarded 
as the watershed of 
malignancy.

in situ

not in situ

not malignant

malignant



Textbooks of general
pathology emphasized
that “the two properties
that are unique to cancer
cells are the ability to
invade locally and the
capacity to metastasize to
distant sites.” Many
authors still claim that
“malignancy, the potential 
of a tumor to metastasize, 
requires invasion.”

The two properties that are unique to cancer cells are the ability 

to invade locally and the capacity to metastasize to distant sites. 

Rubin E, FarberJI,

Pathology, 2nd ed., 1994

Malignancy, the potential 

of a tumor to metastasize, 

requires invasion.

Liotta LA, Sci Am Med 1993



In 1990, Wallace H. Clark, 
Jr. stated that “the
diagnosis of carcinoma in 
situ (melanoma in situ, 
malignancy in situ) is a 
contradiction in terms, the
prototype of an 
oxymoron.”

Those notions were based
chiefly on the argument
that, before invading the
dermis, neoplastic cells
are not capable of invasion
and, therefore, not 
malignant. 

The diagnosis of carcinoma in situ (melanoma in situ, malignancy 

in situ) is a contradiction in terms, the prototype of an oxymoron.

Wallace H. Clark, Jr.;

Human Pathology 1990;

21: 1197-8



For example, when the late
Arkadi Rywlin discussed
“malignant melanoma in the
light of the multistep theory
of neoplasia,” he argued that 
“the transformation of a 
normal cell to a malignant cell 
requires several steps. … A cell 
can be considered completely 
transformed when it has 
acquired the capacity to 
invade surrounding tissue and 
to metastasize.” In his view, 
this was not the case in in-situ 
malignancies. “The 
intraepithelial containment of 
the atypical cells … appears 
not to be due to surveillance 
by the immune system, but to 
the lack of complete 
transformation of cells.”



This speculation was 
based on the observation
that, in some melanomas, 
cells in the intraepidermal 
and in the dermal 
component differ
strikingly from one
another morphologically, 
the former being relatively
small and monomorphous, 
the latter large, 
pleomorphic, with ample
cytoplasm and numerous
mitotic figures. Because of 
those findings, 



Clark considered 
melanoma to be a model 
for the hypothesis of 
multistep carcinogenesis 
and in 1984 advanced a 
concept of tumor
progression with what he 
called “six evident lesional
steps,” starting with a 
benign nevus and 
eventuating, via different 
steps of increasing 
dysplasia, to primary and 
metastatic melanoma.

However, there is no such 
thing as a gradual change
in the dignity of an 
established neoplasm. 

Six evident lesional steps of tumor progression form the neoplastic

system that affects the human epidermal melanocyte: 1) the

common acquired melanocytic nevus; 2) a melanocytic nevus with

lentiginous melanocytic hyperplasia, i.e., aberrant differentiation;

3) a melanocytic nevus with aberrant differentiation and

melanocytic nuclear atypia, i.e., melanocytic dysplasia; 4) the

radial growth phase of primary melanoma; 5) the vertical growth

phase of primary melanoma; and 6) metastatic melanoma.



According to Clark’s
concept, the entire lesion
changes its character, as if
neoplastic cells
constituting it transformed
in synchrony from being
happy and benign to being
slightly upset and 
ultimately bad-tempered
and malignant. But this is
not the case. 



Neoplasms result from
clonal proliferation. A 
benign cell may give rise
to a benign neoplasm, and 
if one of its cells becomes
malignant, a malignant
neoplasm grows on top of 
the benign one. This is not 
a transformation, 



just as a man does not 
transform into a fungus 
only because a fungus 
grows on him. A 
melanoma arising on a 
nevus is a new, separate 
phenomenon, and that 
sequence of events is an 
exception rather than the 
rule.



Likewise, a new and more
malignant clone of cells
may arise in an already
established melanoma, 
cells turning from
malignant to truly devilish. 
But this is also an 
exception usually seen
only in lesions far
advanced. 



In general, melanomas
grow relatively steadily, at 
least in the beginning, and 
cells within the epidermis
and dermis do not differ
strikingly from one
another. 



Whether located in the 
epidermis or in the 
dermis, they look more or 
less the same.



Nonetheless, Clark’s
outdated concept of 
tumor progression has
been revived recently by
studies pertaining to the
“genetic evolution of 
melanoma from precursor
lesions.”



Because of an increasing
load of mutations
harbored by nevi, 
melanoma in situ, invasive 
melanoma, and melanoma
metastases, the authors
suggested a gradual 
evolution of established
lesions, benign at first, 
then “intermediate,” and 
then fully malignant. 



They also made a 
distinction between
melanoma and so-called
“precursor lesions,” by
which they referred to
nevi, so-called
“intermediate lesions”, 
and melanoma in situ, 

“precursor lesions” 



rather than drawing a line
between malignant lesions
and benign ones. The 
reason for that perplexing
division

“precursor lesions” 



was a mutation found
exclusively in melanoma
cells in the dermis, 
namely, “biallelic
inactivation of CDKN2A.”
However, restriction of 
that defect to intradermal 
melanoma cells does not 
imply that it has anything
to do with invasion, let
alone being a prerequisite
for it, as suggested by the
authors. Melanocytes do 
not need a specific gene
defect for entering the
dermis, 

“precursor lesions” 



as demonstrated by any 
compound nevus. 

Moreover, the claim of a 
“genetic evolution of 
melanoma from precursor
lesions” has no substance. 
Although nevi and 
melanomas may share
some genetic defects, 
there is no identifiable
“precursor lesion” in the
vast majority of 
melanomas. 

“precursor lesions” 



The flat portion formerly
misinterpreted as pre-
existing nevus fulfils
criteria for malignancy, 
such as uneven
pigmentation and irregular
outline,

“precursor lesions” 



and those signs are usually
visible early-on. 



Photokatamnestic studies
have demonstrated the
slow, steady expansion of 
melanoma over decades, 
rather than sudden
changes in quality. 



Follow-up of melanocytic
skin lesions with digital 
epiluminescence
microscopy



revealed different patterns
of growth in nevi and 
incipient melanomas
separating both types of 
lesions from one another. 

MelanomaClark’s nevus



Genetic studies of 
melanomas revealed
characteristic molecular
alterations that were
present in the early in-situ 
stage, even preceding the
first identifiable
histopathologic
alterations. The authors 
referred to those cells 



as “an early phase of 
disease preceding 
melanoma in situ,” but this 
is imprecise; in actuality 
they represent the early 
phase of melanoma in situ 
preceding the first visible 
manifestations of it.



Although melanoma
results from a series of 
molecular alterations that
accumulate in time 
because of genetic
instability, its fundamental 
nature is usually
established before there is
a lesion, before the first
histopathologic changes
are detectable that, in 
turn, precede the first
visible clinical changes. By
the time a lesion is noted
by the patient or
physician, the decisive
phase of multistep
carcinogenesis is over, and 
criteria for malignancy are
fulfilled. 



There are many such 
criteria, and nearly all of 
them pertain to changes in 
the epidermis and adnexal
epithelium, rendering
possible histopathologic
diagnosis of melanoma at 
an in situ stage. 



Only few criteria pertain to 
changes in the dermis, and 
“invasion” is not among 
them. 



The reason is that the
basement membrane is
not the strictly guarded
frontier as which it is
presented in textbooks of 
oncology;



it is a relatively open 
border where the traffic is
waived through.



The basement membrane
undergoes continuous
remodelling, being
dissolved by proteases, 
especially matrix-
metalloproteinases
produced by epithelial
cells, lymphocytes, and 
fibroblasts. 

Epithelial cell

FibroblastLymphocyte Lymphocyte



It is trespassed in all 
inflammatory processes
affecting the epidermis, 
with lymphocytes moving
up and pigment dropping
down. 



Inflammation, rather than
properties of neoplastic
cells, may also be
responsible for the
invasion of neoplastic
cells. 



In recent years, the tumor
microenvironment has 
been implicated with a 
decisive role in invasion, 
the “plethora of 
microenvironmental
factors including pro-
inflammatory cytokines 
secreted by locally 
activated stromal cells, 
hypoxia conditions, 
extracellular matrix 
components, and 
mechanical properties.”
In brief, 



the whole concept of 
invasion as an aggressive 
act committed by 
neoplastic cells may be 
wrong.

That concept has been 
adopted from the military, 
and it was spawn at a time 
when warfare was clearly 
arranged. 



A declaration of war was 
handed over with cordial
regards,



armies were set in motion, 
and, upon entering the
battlefield,



they unfolded flags to
notify their presence. 

Modern wars are different, 
often starting without a 
declaration and 
sometimes long before
being noticed, with
enemies in one’s own
country who remain
invisible 



until they strike.

The battle of neoplasia
resembles modern 
warfare. Dissemination of 
malignant cells starts
imperceptibly, 



and in the beginning it is 
often impossible to decide 
whether or not invasion 
has occurred. What seem 
to be detached 
aggregations of neoplastic 
cells in the dermis may be 
connected to surface 
epithelium at another 
level,



and these thin 
connections may no 
longer be visible in deeper 
sections. 



The same difficulties occur 
in melanocytic neoplasms. 
It has been claimed that 
focal loss of the basement 
membrane indicates 
invasion,



based on findings such as 
this one, with a detectable 
basement membrane in 
the periphery but not at 
the bottom of those nests. 
However, focal loss of the 
basement membrane can 
be seen in any 
inflammatory process 
affecting the epidermis 



and in any benign 
epidermal neoplasm, as 
demonstrated by this case 
of pale cell acanthoma. 



Another problem 
confounding invasion is 
the phenomenon of 
regression that is 
extremely common in 
epithelial and melanocytic 
neoplasms. It may be 
obvious clinically 



and histopathologically, if 
loss of neoplastic cells is 
associated with fibrosis, a 
dense infiltrate of 
inflammatory cells, 
prominent blood vessels 
and numerous 
melanophages. 



The changes, however, can 
also be extremely subtle, 
as in this advanced 
melanoma in which only 
few neoplastic cells are 
left in the exophytic
nodule, whereas the 
periphery shows only 
subtle fibrosis and some 
melanophages as clues to 
the former existence of 
melanoma. Hence, if no 
melanocytes can be 
detected, this does not 
imply that they have never 
been there. 



One should also keep in 
mind that only a small 
fraction of the specimen is 
examined 
histopathologically, no 
matter how many step 
sections one cuts, and if 
one does not find dermal 
tumor cells in the sections 
at hand, it does not 
exclude their presence in 
other sections.



In short, on the one hand, 
invasion can be simulated 
by epithelial structures 
being cut at a tangent, 



and on the other hand, 
secret invasion can never 
be ruled out. For those 
reasons alone, invasion 
should not be used as a 
conceptual watershed of 
malignancy.

Yet another reason is its 
paltry biologic 
significance. Of course, 
thickness of a lesion and 
presence of cells in the 
dermis are correlated with 
one another, but it has 
never been shown that  
invasion per se has any 
impact on prognosis.



Yet another reason is its 
paltry biologic 
significance. Of course, 
thickness of an epithelial 
lesion and presence of 
detached cells in the 
dermis are correlated with 
one another, but it has 
never been shown that  
invasion per se has any 
impact on prognosis.



Prognosis of a relatively 
thick squamous-cell 
carcinoma without 
evidence of invasion may 
be worse 



than that of a thin 
carcinoma in which 
invasion seems to have 
occurred. In a lesion such 
as this one, the question 
whether or not invasion 
has begun is utterly 
irrelevant. If this thin 
squamous-cell carcinoma 
is excised completely, the 
patient is cured. 



The same is true for early 
melanoma. Whether or 
not a few cells can be 
detected in the dermis has 
no impact on prognosis, 



and it has even been 
claimed that there are 
“invasive malignant 
melanomas lacking 
competence for 
metastases.” This is not 
completely true; any 
melanoma may 
metastasize, including 
those that seem to be in 
situ, but the risk is 
negligible, and so is the 
biologic significance of 
invasion.

If a gauge for prognosis is 
needed, it would be 
preferable, in my view, 



to measure the thickness 
or volume of a lesion and 
to waive the criterion of 
invasiveness. Despite its 
widespread use in 
pathology, the latter is 
flawed, and not only in 
regard to lesions of the 
skin. 



For example, authors of  a 
recent study concerning 
“invasion in breast lesions” 
pointed out that “the 
identification of 
myoepithelial cells and 
basement membrane to 
differentiate in situ from 
invasive carcinoma is not 
always straightforward”
and advised “caution in 
interpretation” of those 
findings. 



In another study, the 
question was asked 
whether invasion is “a 
necessary step for 
metastases in breast 
cancer.” The answer was 
“no,” at least as far as 
detectable invasion is 
concerned.



In sum, the concept of 
invasion as a prerequisite 
for malignancy is fallacious 
because keratocytes and 
melanocytes are situated 
physiologically in the 
epithelium, neoplasms of 
keratocytes and 
melanocytes begin in the 
epithelium; and, in general 
those neoplasms can be 
recognized reliably while 
still confined to the 
epithelium, whereas 
invasion at an early stage 
is difficult to recognize and 
has no impact on 
prognosis.

Why, then, is this
fallacious concept still en 
vogue?

• Keratocytes and melanocytes are situated
physiologically in the epithelium

• Neoplams of keratocytes and melanocytes begin in the
epithelium

• Neoplasms of keratocytes and melanocytes can be
recognized while still confined to the epithelium

• Invasion at an early stage is difficult to recognize

• Invasion at an early stage has no impact on prognosis

The Fallacy

of the Concept

of Invasion



The chief reason is
discordance even among
expert pathologists in the
diagnosis of lesions at an 
early stage. For
melanoma, this has been
demonstrated abundantly, 
and a recent study among
general pathologists from
10 US states came to the
conclusion that “diagnoses
within the disease
spectrum from moderately
dysplastic nevi to early
stage invasive melanoma
are neither reproducible
nor accurate.”



It is well known that
histopathologic diagnosis
at that stage is a 
challenging task and often
cannot be made with
certainty. If one stands up
to that challenge, a 
definite diagnosis may still 
be possible by gaining
additional information, 



such as a clinical history or
a clinical picture.



Instead, pathologists
behave like rabbits: they
run away from danger



by resorting to non-
specific designations, such 
as “intraepithelial
melanocytic neoplasia” or
“atypical intraepidermal 
melanocytic proliferation.”

In a controversy about the
terminology of early
melanoma, Rywlin praised
the latter term by arguing



that “there is considerable 
variation in diagnosis of 
these stages among 
competent observers” and 
that
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competent observers.

Arkadi M. Rywlin, 1984



“this simplification has led 
to much greater diagnostic 
consistency.”

This simplification 

has led to much 

greater diagnostic 

consistency.

Arkadi M. Rywlin, 1984



And it is true: by non-
committal terms such as 
“atypical intraepidermal
melanocytic proliferation,” 
diagnostic consistency 
among pathologists can be 
improved. However, terms 
that lump together benign 
and malignant lesions are 
no diagnoses. 



One could just as well 
submit a blank page as a 
pathology report; if all 
pathologists agreed to do 
that, there would be even 
less discordance. But it is 
the raison d’être of 
histopathology to give a 
diagnosis. 

Pathology report



In cases that are difficult 
to interpret, doubts should 
be spelled out. 

Pathology report

?



Many cases, however, are 
easy to interpret, 
regardless of whether or 
not there are signs of 
invasion. This wholly 
intraepithelial lesion is a 
melanoma, only 0.2 mm in 
thickness but melanoma 
nonetheless, and it 
irresponsible not to inform 
the patient, in unequivocal 
terms,M

Pathology report
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that this lesion is 
malignant.

M
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