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The specific diagnosis
stands in the center of
medicine. It is the
foundation of everything
else: first the diagnosis, 
then the treatment. This is
especially true for
dermatology because skin
lesions are among the
most important clues for
diagnosis. Many systemic
diseases were first
described on the basis of
cutaneous lesions and
continue to be recognized
by them. This is surprising, 
fascinating, and not yet
understood. 
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Pretension or Illusion?



If an erythema results from
dilatation of cutaneous
blood vessels, why is it that
the exanthema of measles
differs from that of rubella
and erythema infectiosum
and that those differences
allow for inferences
concerning the responsible
virus. 

Measles Erythema infectiosum

Rubella



Why are a livid periocular
edema



and centrally depressed
papules above the
interphalangeal joints
associated with muscle
pain and indicate that the
patient suffers from
dermatomyositis.



Why is massive thickening
of the skin of the back a 
sign of monoclonal
paraproteinemia and why
can that suspicion be
corroborated



by a glance behind the ears
where one sees tiny
papules typical of
scleromyxedema? It almost
seems as if specific living
entities had taken hold of
the body in order to
transform it according to
their will. And yet, there 
are so many types of 
eruptions with so many 
cases deviating from the 
stereotypic presentation 
that the idea of any 
specificity is challenged.



The difficulty to come to
grips with the constancy, 
and yet tremendous
diversity, of nature does
not only affect
dermatology and medicine, 
but is a problem of biology
at large. For millenia, 
naturalists and philophers
have struggled with the
problem of specificity, and
the explanations given
were often opposed
diametrically. 



For example, in the 4th 
century B.C., Greek
philosopher Parmenides 
denied the possibility of
any true change: “What is, 
is created and 
indestructible, alone, 
complete, immovable and 
without end.” Hence, 
everything that existed was 
specific.

What is, is created and indestructible, alone, 

complete, immovable and without end. 

Parmenides  ( ̴ 520-460 B.C.)



At the same time, a few
hundred miles to the East, 
Heraclitus of Ephesos 
asserted just the opposite, 
namely that “by cosmic rule 
… all things change” and 
that “the river where you 
set your foot just now is 
gone.”According to his 
doctrine of “patha rhei,” 
“everything flows,” nothing 
was specific. 

What is, is created and indestructible, alone, 

complete, immovable and without end. 

Parmenides  ( ̴ 520-460 B.C.)

By cosmic rule … all things change.

The river in which you set your foot just now is gone. 

Heraklit  ( ̴ 520-460 B.C.)



Empedocles of Agrigent
harmonized those 
opposing viws by 
attributing the diversity of 
nature to alterations in the 
constellation of four basic 
elements, namely, water, 
earth, air, and fire: “These 
elements … penetrating 
through each other … 
become one thing in one 
place and another in 
another, while ever they 
remain …. the same.”

These elements … penetrating through each other … 

become one thing in one place and another in another … 

while ever they remain … the same. 

Empodokles ( ̴ 495-435 B.C.) 



His contemporary Plato 
went a step further: he 
believed that not only the
basic elements remained
the same but also the ways
they were arranged; in his
view, their constellation
was governed by eternal
plans to which he referred
as ideas or “eidē.” Those 
“eidē” were considered to 
be ontological realities and 
perfect models for a given
entity, 

Plato
( ̴ 520-460 B.C.)

“eidē” 



such as a horse. In Plato’s
eyes, individual horses did
not stand in any special
relation to each other but 
were merely expressions of
the same “eidos.” The most 
beautiful horse was the 
best expression of the 
“eidos,” variants being 
imperfect manifestations of 
it,

“eidos”



whereas other species 
were expressions of a 
different “eidos.”

“eidos”



The concept of species as 
discontinuous classes had 
its roots in geometry. The 
observation that a triangle, 
no matter what 
combination of angles it 
has, remains a triangle, 
discontinuously different 
from a quadrangle or any 
other polygon, became the 
basis of essentialism. Plato 
believed in the existence of 
eternal forms of reality that 
had been created once and 
for all. In order to uncover 
the eternal “logos,” he 
proposed a method of 
classification by binary 
division of contraries until 
the object being classified 
was reached, e.g., water vs. 
land animals, and herbivors
vs. carnivors. 

“eidos”



However, because he 
regarded living objects as 
imperfect representations 
of an eternal plan, he 
showed little interest in any 
aspect of the terrestrial 
world, and because his 
concept of eternal ideas 
and neglect for the 
material world fitted well 
with Christian dogma, 
natural history studies 
were discredited for 
centuries.

Plato Aristotle



By contrast, Plato’s 
onetime pupil Aristotle 
wrote several books of a 
biological nature and 
proposed a method of 
classification that came to 
be known 

AristotlePlato



as “per genus et 
differentiam,” i.e., genera 
were defined on the basis 
of common attributes, and 
species were distinguished 
by differences among 
members of the same 
genus. Aristotle also 
alluded to “accidents” 
(symbebekos) that led to 
minor modifications 
without being an essential 
element of species. 
When his writings were 
rediscovered at the 
beginning of the 
Renaissance, natural 
history studies were 
resumed in the Aristotelian 
tradition. 

AristotlePlato

per genus

et differentiam



For example, in his book 
“De plantis,” published in 
Florence in 1593, Andrea 
Cesalpino explained

Andrea Cesalpino
1519-1603



that “we seek similarities 
and dissimilarities of form, 
in which the essence … of 
plants consists, but not of 
things which are merely 
accidents,” such as 
“medicinal virtues and 
other useful qualities.”

Andrea Cesalpino
1519-1603

We seek similarities and 

dissimilarities of form, in which the 

essence … of plants consists, but 

not of things which are merely 

accidents, [such as] medicinal 

virtues and other useful qualities.



In the preface, Cesalpino
pointed out that “science 
consists in grouping 
together of like and the 
distinction of unlike things.”

Andrea Cesalpino
1519-1603

Science consists in 

grouping together of

like and the distinction

of unlike things.



In nature, however, similar 
species can be completely 
unrelated, such as insects 
mimicking sticks or leafs, 



whereas strikingly 
different organisms may 
belong to the same 
species, such as 
caterpillars and butterflies. 
Hence, biological 
classifications cannot rely 
on similarities and 
differences but must also 
take into account other 
factors. 



This was already 
acknowledged by 
Cesalpino who noted “that 
according to the law of 
nature like always 
produces like,” thus 
foreshadowing

According to the law of nature like 

always produces like.

Andrea Cesalpino, 1593

A. Cesalpino
1519-1603



the first biological 
definition of species that 
was given in 1686 by John 
Ray of London in these 
words: “No surer criterion
for determining species
has occurred to me than
the distinguishing features
that perpetuate
themselves in propagation
from seed. … One species
never springs from the
seed of another nor vice 
versa.” 

From there, it was only a 
small step

John Ray
1627-1705

No surer criterion for determining

species has occurred to me than the

distinguishing features that perpetuate

themselves in propagation from seed. 

… one species never springs from the

seed of another nor vice versa.

John Ray, 1686



to Buffon’s definition of
species, in his famous
“Histoire naturelle” in 
1749, as “a constant 
succession of similar 
individuals that can 
reproduce together” –

Georges-Louis
Leclerc

de Buffon
1707-1788

A species is a 

constant succession 

of similar individuals 

that can reproduce 

together.

Georges-Louis Leclerc de 

Buffon, 1749



“une production continue, 
perpétuelle, invariable.”

The problem that remained 
unresolved was distinction 
between different species 
and varieties of the same 
species. For centuries, the 
belief that all species had 
been created by God and 
were unchangeable, was 
set in stone 

Georges-Louis
Leclerc

de Buffon
1707-1788

A species is a 

constant succession 

of similar individuals 

that can reproduce 

together.

Georges-Louis Leclerc de 

Buffon, 1749

une production 

continue, 

perpétuelle, 

invariable.



was set in stone and was 
upheld by leading 
naturalists, such as Carl 
Linnæus of Sweden who 
coined the famous proverb,

Carl Linnæus
1707-1778



“Nature makes no jumps,”
“Natura non facit saltus.”

Carl Linnæus
1707-1778



In his famous “Systema
naturae,” Linnæus
distinguished classes, 
orders, genera, and species
of plants on the basis of
the number and
arrangement of their
stamens and pistils, and
attributed varieties to
external conditions alone: 

Carl Linnæus
1707-1778



“Varietas est planta mutata
a causa accidentali: 
climate, solo, calore, venti.”
In other words, Linnæus
believed that varieties
were caused by influences
such as climate, soil, heat, 
and wind, rather than
genetic changes, and it
took him decades to
acknowledge that species
were not unchangeable but 
could also result from
hybridization. 

Carl Linnæus
1707-1778

Varietas est planta 

mutata a causa 

accidentali: climate, 

solo, calore, venti.



Linnæus’ “Systema
naturae” proved to be very 
useful for the identification 
of plants. All a student of 
botany had to do for that 
purpose was to learn a 
limited number of names 
of the parts of the flower 
and fruit. Nonetheless, his
method of classification, 
reducing a complex 
organism to a few 
attributes considered by 
him to represent its 
essence, was highly 
artificial and was criticized 
as such, 

Carl Linnæus
1707-1778



e.g., by Buffon who noted, 
in his “Histoire naturelle,”
that we “must make use of 
all parts of the object which 
we have under 
consideration.”

While some biologists 
struggled with the 
definition of species, others 
denied the legitimacy of 
that concept altogether. 
In his early years, Buffon 
himself alluded to the 
arbitrariness of biological 
classifications 

We must make use of all parts of the 

object which we have under 

consideration. 
Georges-Louis Leclerc de Buffon, 1749



because “nature, proceding
by unknown gradations, 
cannot wholly lend herself 
to divisions. … In general, 
the more one increases the 
number of one’s divisions, 
in the case of products of 
nature, the closer one 
comes to the truth, since in 
reality individuals alone 
exist in nature.”

Nature, proceding by unknown gradations, cannot wholly 

lend herself to divisions. … In general, the more one 

increases the number of one’s divisions, in the case of 

products of nature, the closer one comes to the truth, 

since in reality individuals alone exist in nature.

Georges-Louis Leclerc de Buffon, 1749



Likewise, Buffon’s pupil 
Jean-Baptiste Lamarck, the 
first to emphasize the 
gradual development of 
species, asserted in 1809 
that “all classifications are 
arbitrary products of 
thought … in nature there 
are only individuals.”

All classifications are 

arbitrary products of 

thought; … in nature there 

are only individuals.

Jean-Baptiste de Lamarck, 1809

Jean-Baptiste de Lamarck
1744-1829



That point of view had a 
philosophical foundation 
that went back to René 
Descartes whose 
philosophy was based on 
methodological skepticism. 
He doubted anything 
perceived through the 
senses and believed that 
the only thing to be sure of 
was one’s own mind, an 
idea casted in the famous 
proverb, “Cogito ergo 
sum.” The conviction that 
conclusions about the 
material world could only 
be reached by the intellect 
meant, in reverse, that 
those conclusions were 
regarded as “products of 
thought.” This influenced 
the concept of species. Cogito ergo sum.

René Descartes
1596-1650



For example, English 
philosopher John Locke 
claimed, in his “Essay 
concerning human 
understanding” in 1690, 

John Locke
1632-1704



that “nature makes many
particular things which do 
agree with one another, in 
many sensible qualities … 
but … it is men, who, taking
occasion from the qualities
they find united in them, … 
range them into sorts, in 
order to their naming, … 
under which individuals, 
according to their
conformity to this or that
abstract idea, come to be
ranked as under ensigns …: 
and in this, I think, consists
the whole business of
genus and species.” Locke 
exerted a strong influence 

Nature makes many particular

things which do agree with one

another, in many sensible 

qualities …: but … it is men, 

who, taking occasion from the

qualities they find united in 

them, … range them into sorts, 

in order to their naming, … 

under which individuals, 

according to their conformity to

this or that abstract idea, come

to be ranked as under ensigns

…: and in this, I think, consists

the whole business of genus

and species.

John Locke, 1690



on Charles Darwin who 
stated, in his landmark
book, “On the origin of
species by means of natural
selection,” in 1859 that
“the term species, as one
arbitrarily given for the
sake of convenience to a 
set of individuals closely
resembling each other, … 
does not essentially differ
from the term variety … 
species … are merely
artificial combinations
made for convenience.”

Despite that claim, Darwin 
was not a nominalist. He 
acknowledged not to be
able to draw a firm line
between species and
varieties, 

The term species,

as one arbitrarily

given for the sake

of convenience to

a set of individuals

closely resembling

each other, … does

not essentially differ from the term

variety … 

species … are merely artificial

combinations made for

convenience.

Charles Darwin, 1859



but he believed that
“species come to be 
tolerably well defined 
objects, and do not at any 
one period present an 
inextricable chaos of 
varying and intermediate 
links.” He also noted



that “community of descent 
is the hidden bond which 
naturalists have been 
unconsciously seeking” and 
which distinguished an 
arbitrary classification from 
a “Natural System” because 



“all true classification is 
genealogical.”

The issue whether species
actually existed in nature
continued to be
controversial,



and as late as in 1908, 
American botanist Charles 
Edwin Bessey stated
categorically that “nature
produces individuals and
nothing more … species
have no actual existence in 
nature …  [but] have been
invented in order that we
may refer to great
numbers of individuals
collectively.” 

Eventually, however, it
became accepted that
species are more than
“artificial combinations
made for convenience.”

Nature produces

individuals and

nothing more … 

species have no

actual existence in 

nature …  [but] have

been invented in 

order that we may

refer to great

numbers of indivi-

duals collectively.

Charles Edwin Bessey, 1908

Charles Edwin Bessey
1845-1915



Although they evolve
through series of varieties
that become
reproductively isolated, 
they are separated from
one another by bridgeless
gaps, have internal 
coherence, and, within
limits, continuity through
time, their “eidos” 

“eidos”



being a relatively stable
genetic code. The latter, 
however, does not suffice
to define them. 

genetic code



As biologist Ernst Mayr 
pointed out, “systems
almost always have the
peculiarity that the
characteristics of the
whole cannot … be
deduced from the most
complete knowledge of the
components” because new
characteristics appear at 
higher levels of
organization,

Systems almost always have the peculiarity that the

characteristics of the whole cannot … be deduced from

the most complete knowledge of the components.

Ernst Mayr, 1982

Ernst Mayr
1904-2005



a phenomenon known as
emergence. Systems almost always have the peculiarity that the

characteristics of the whole cannot … be deduced from

the most complete knowledge of the components.

Ernst Mayr, 1982

Ernst Mayr
1904-2005

Emergence



The genetic code does not 
explain all properties of
the cell, 

Systems almost always have the peculiarity that the

characteristics of the whole cannot … be deduced from

the most complete knowledge of the components.

Ernst Mayr, 1982

Ernst Mayr
1904-2005

Emergence



the individual cell not all 
properties of a tissue, Systems almost always have the peculiarity that the

characteristics of the whole cannot … be deduced from

the most complete knowledge of the components.

Ernst Mayr, 1982

Ernst Mayr
1904-2005

Emergence



the tissue not all 
properties of an organ, Systems almost always have the peculiarity that the

characteristics of the whole cannot … be deduced from

the most complete knowledge of the components.

Ernst Mayr, 1982

Ernst Mayr
1904-2005

Emergence



and the organ not the
entire organism and its
behavior. 

Systems almost always have the peculiarity that the

characteristics of the whole cannot … be deduced from

the most complete knowledge of the components.

Ernst Mayr, 1982

Ernst Mayr
1904-2005

Emergence



Already Darwin 
emphasized “the 
importance of an
aggregate of characters”
for classification and 
pointed out that “a 
classification founded on 
any single character, 
however important that 
may be, has always failed.”

The value … of an aggregate of characters is very evident. 

… a classification founded on any single character, however 

important that may be, has always failed.
Charles Darwin, 1859

Charles Darwin

1809-1882



Accordingly, species are
currently defined by
clusters of correlated
variables, including
reproductive isolation with
the capability of
reproducing fertile 
offspring, morphology, 
niche occupation, 
metabolism, and genetics. 
The taxonomic importance
of criteria varies from
species to species, and
there is agreement that a 
combination of criteria is
essential and that the
latter should correlate
with one another.

The value … of an aggregate of characters is very evident. 

… a classification founded on any single character, however 

important that may be, has always failed.
Charles Darwin, 1859

Charles Darwin

1809-1882

• reproductive isolation
capability of reproducing fertile offspring

• morphology, niche occupation, 

metabolism, genetics

• marying importance of criteria

• combination of criteria

• correlation of criteria



Let us now return to
medicine were the same 
issues have been
discussed since the mid
17th century when the so-
called “English 
Hippocrates,” Thomas 
Sydenham, demanded

Thomas Sydenham
1624-1689



that “all diseases be
reduced to definite and
certain species, and that, 
with the same care which
we see exhibited by
botanists in their
phytologies.” Sydenham’s
challenge was soon
accepted by physicians,

Thomas Sydenham
1624-1689

All diseases [should ] be reduced to

definite and certain species, and that with

the same care which we see exhibited by

botanists in their phytologies.

Thomas Sydenham, 1666



including Carl Linnæus
himself who
supplemented his
“Systema naturae” by a 
“Genera morborum.”

All diseases [should ] be reduced to

definite and certain species, and that with

the same care which we see exhibited by

botanists in their phytologies.

Thomas Sydenham, 1666

Carl Linnæus
1707-1778



One of his friends, French 
physician François Boissier 
de Sauvages, presented an 
ambitious classification of
diseases “in the spirit of 
Sydenham and the order 
of botanists,” eventually
distinguishing 10 classes
with 44 orders, more than
300 genera, and 2,400 
species. In his endeavor to
identify an essential sign
or symptom for each
disease,

All diseases [should ] be reduced to

definite and certain species, and that with

the same care which we see exhibited by

botanists in their phytologies.

Thomas Sydenham, 1666

François Boissier 
de Sauvages
de la Croix
1706-1767



skin lesions such as
macules, papules, and
pustules played an 
important role. Although
the classification was 
highly inconsistent and
even admirers referred to
it as “a sort of nosological
bazaar,” the approach
proved fruitful.



It was adopted by Robert 
Willan of London whose
classification of skin
diseases based on “the 
different Appearances”
marked the beginning of
modern dermatology.

Robert Willan
1757-1812



In the first volume of his
work in 1798, Willan
distinguished seven and
later eight orders of
diseases, each of which
had a different 
predominating type of
lesion. Willan was aware
of combinations and
transitions of different 
types of lesions but 
emphasized the value of
the predominating one for
the identification of
diseases. Like Linnæus in 
his “Systema naturae,” he 
presented an identification
scheme, rather than a 
biological classification, 
but that difference was 
not acknowlegded. 



Deeply rooted in 
essentialism, most
physicians tried to grasp
the “essence” of diseases, 
and because the latter 
could not consist of the 
fluctuating elementary 
lesions, 
Willan’s classification was 
citicized harshly by
dermatologists like Samuel 
Plumbe who, in his
“Practical Treatise on 
Diseases of the Skin” in 
1824, proposed a 
classification based on 
cause. The cause, 
however, was unknown for
nearly all diseases. 

Samuel Plumbe
1795-1838



Numerous other
classifications followed in 
which authors tried to
arrange skin diseases
according to a single
aspect that was 
considered to be the most
essential one. However, as
in biology at large, the
criteria for the definition
of diseases vary from
species to species. As a 
consequence, all such 
proposals were
unsatisfactory until those
attempts were abandoned

C.H. Fuchs, 1840

F. Hebra,

1845

H. Auspitz, 1881S. Jessner, 1893



and some authors simply
listed diseases in 
alphabetical order, as in 
the major French textbook 
of 1900, “La Pratique
Dermatologique.”

The latter approach
furthered a nominalistic
attitude, i.e., the
assumption that diseases
were merely names
without real existence in 
nature. That belief was 
already prevalent in 
biology and medicine. 



For example, the pioneer
of cellular pathology, 
Rudolf Virchow adopted a 
strictly “anti-ontological”
position. 

Rudolf Virchow
1821-1902



He claimed that “disease is
nothing but the regular
manifestation of certain
(principally normal) vital 
processes under unusual
conditions” and that
“there are no disease
entities.”

Rudolf Virchow
1821-1902

Disease is nothing but the

regular manifestation of

certain (principally

normal) vital processes

under unusual conditions.

There are no disease

entities.

Virchows Archiv 1849; 2: 3-37



At the third World 
Congress of Dermatology
in London in 1896, 
Jonathan Hutchinson 
concluded a session with
the remark, “names are
good servants but poor
masters.”

In an article about
chilblain lupus, he 
expressed his concept of
inflammatory skin diseases
in these words:

Jonathan Hutchinson
1828-1913

Names are good

servants but poor

masters.

Jonathan Hutchinson, 1896



“Those who hold that such 
words as lupus, psoriasis, 
and acne are names for
‘clinical entities,’ which
always keep close to their
type, may find such cases
as these very difficult to
classify. For myself, having
long held and taught that
these names only apply to
certain peculiar forms of
inflammation of the skin
due to causes and
inherited proclivities which
may easily be intermixed, I 
feel no hesitation in 
assigning them to a 
numerous and varied class
of hybrids.”

Jonathan Hutchinson
1828-1913

Those who hold that such words

as lupus, psoriasis, and acne are

names for ‘clinical entities‘, 

which always keep close to their

type, may find such cases as

these very difficult to classify. 

For myself, having long held and 

taught that these names only

apply to certain peculiar forms

of inflammation of the skin due 

to causes and inherited

proclivities which may easily be

intermixed, I feel no hesitation

in assigning them to a numerous

and varied class of hybrids.

Jonathan Hutchinson, 1896



Likewise, French 
dermatologist Louis Brocq 
thought of diseases as
reaction patterns of the
body that had no firm 
boundaries and could
eventuate into each other, 
a concept to which he 
referred as “théorie de 
faits de passage.” In his
famous article on 
parapsoriasis in 1902, he 
noted:

Louis Brocq

1856-1928



“We believe that there are
no gaps nosologically in 
the chain of morbid 
findings or true pathologic
entities. In botany and
zoology, there are no
empty spaces in the
sequence of organisms. 
When there is a gap today, 
it has not existed before, 
and one finds in 
paleontology the traces of
extinguished species. In 
the same way, every
pathologic condition ... is
connected with
neighboring affections by
a series of transitional
steps.”

Louis Brocq

1856-1928

We believe that there are no gaps
nosologically in the chain of morbid 

findings or true pathologic entities. In 
botany and zoology, there are no empty

spaces in the sequence of organisms. 
When there is a gap today, it has not 

existed before, and one finds in 
paleontology the traces of extinguished

species. In the same way, every
pathologic condition ... is connected

with neighboring affections by a series
of transitional steps.

Louis Brocq, 1902



Brocq illustrated his
concept graphically by
connecting skin diseases
through lines and columns
of different thickness that
were said to reflect the
degree of relationship of
reaction patterns to one
another. He referred to
those graphs as the
“nebulas of dermatoses” 
and claimed



that a given patient could
attain any position and
thus suffer, for example, 
from a mixture of eczema, 
mycosis fungoides, and
lichen planus. The 
diagnostic effort consisted
of determining the precise
position of a patient
among the “nebulas” that 
allegedly reflected the
relative importance of
each pattern in the
individual case. In his
article on the different 
types of parapsoriasis



Brocq concluded 
triumphantly: “Nothing is 
easier than to classify by 
this method the various 
ambiguous or mixed 
clinical cases.” And he was 
right. His “graphical 
method” offered a 
solution for any diagnostic 
problem, but it did not 
reflect reality because it 
paid no heed to the 
specificity of pathologic 
processes; its easy
solutions were illusions
that did not provide a 
basis for the rational 
management of patients. 

Brocq’s nebulous concepts
may be explained, in part, 
by the fact that he was a 
clinician only. 

Rien de plus simple … que de classifier

par cette méthode les divers faits

cliniques un peu ambigus ou mixtes ...

Louis Brocq, 1902



The next generation of
dermatologists was also 
conversant with
histopathology, and as
diseases were assessed
more completely, 



and described
comprehensively in the
multi-volume textbooks of
the 1930s, such as those
by Jadassohn and Darier, 
their distinct nature was 
appreciated. 



When Jean Darier, a 
former co-worker of Brocq
and pioneer of
dermatohistopathology, 
discussed the “théorie de 
faits de passage” in 1936,

Jean Darier
1856-1938



he cautioned that “the
content of the formula … 
which has been introduced
by clinicians of first order
should be specified. 
Incontestable faits de 
passage are encountered
among clinical forms of
the same pathologic
process, depending on 
stages, degrees, and
localizations. … But there
cannot exist faits de 
passage between
tuberculosis, leprosy, 
syphilis, etc.; the
coexistence of two distinct
specific processes is a 
complication, not a 
transition.”

The content of the formula … which

has been introduced by clinicians of

first order should be specified. 

Incontestable faits de passage are

encountered among clinical forms of

the same pathologic process, 

depending on stages, degrees, and

localizations. … But there cannot exist

faits de passage between tuberculosis, 

leprosy, syphilis, etc.; the coexistence

of two distinct specific processes is a 

complication, not a transition.

Jean Darier, 1936

Jean Darier
1856-1938



With the specificity of
diseases being recognized, 
and more and more
findings being described, 
diagnosis did not become
easier. In the second
edition of his textbook
“Histology of Skin 
Diseases” in 1955, Oscar 
Gans complained

Oscar Gans
1888-1983



that “although we now
know much more details
and this increase in 
knowledge has made the
field more colourful, the
subject did not become
more understandable ... As 
our knowledge has
increased, analysis of
differential diagnosis has
become considerably more
difficult.”

In brief, diseases were
defined better, but they
were not easy to identify. 
An identification scheme
was needed, and in that
regard, progress was made
especially in the field of
dermatohistopathology.

Although we now know much

more details and this increase in 

knowledge has made the field

more colourful, the subject did not 

become more understandable ... 

As our knowledge has increased, 

analysis of differential diagnosis

has become considerably more

difficult.

Oscar Gans, 1955

Oscar Gans
1888-1983



In 1969, Hermann Pinkus
published his “Guide to 
Dermatohistopathology”



in which diseases were
arranged according to
histopathologic
similarities. 

Hermann Pinkus
1905-1985



Pinkus pointed out that
“the skin may respond to a 
great variety of agents 
with identical or similar 
alterations. … Our ability 
to diagnose a disease from 
the tissue reaction 
depends on interpretation 
and is influenced by our 
knowledge of clinical 
dermatology.”

The skin may respond to a great 

variety of agents with identical or 

similar alterations. … Our ability to 

diagnose a disease from the tissue 

reaction depends on interpretation and 

is influenced by our knowledge of 

clinical dermatology.

Hermann Pinkus, 1969

Hermann Pinkus
1905-1985



Pinkus described several
stereotypic reaction
patterns but made a clear
distinction between the
non-specific pattern and
the specific disease.

Hermann Pinkus
1905-1985



The method by pattern
analysis was elaborated on 
by A. Bernard Ackerman
who, in his landmark
textbook of 1978, 
“Histologic Diagnosis of 
Inflammatory Skin 
Diseases,”

A. Bernard Ackerman
1936-2008



presented a consistent
classification of diseases
according to a single
aspect, their
histopathologic
presentation. Skin diseases
were classified by “nine 
strikingly different major
patterns” assumed by
infiltrates of inflammatory
cells, and though
Ackerman acknowledged 
that “making definite 
diagnoses is not always 
possible,”

Nine Strikingly 

Different  

Major

Patterns

A.B. Ackerman, 1978

A. Bernard Ackerman
1936-2008



he insisted that, “by using 
the pattern method … the 
non-specific can become 
specific, and the 
apparently meaningless 
can become meaningful.”

By using the pattern method … the 

non-specific can become specific, 

and the apparently meaningless can 

become meaningful.

A.B. Ackerman, 1978

A. Bernard Ackerman
1936-2008



With the definition of
histopathologic patterns, 
Ackerman unwittingly
followed the examples of
Carl Linnæus in botany and
Robert Willan in clinical
dermatology. The common
goal was to facilitate
recognition of biologic
entities by creating a simple 
method of categorization. 
In that endeavor, all three
authors focused on findings
considered to be essential 
and distinguished them, in 
the Aristotelian tradition, 
from findings considered to
be irrelevant or accidental. 
Linnæus focused on 
stamens and pistils, Willan
on elementary skin lesions, 
and Ackerman on 
histopathologic patterns,



emphasizing that
“effective criteria for 
specific diagnosis of a 
disease capture the fewest 
denominators of it.”
Reduction of a complex
issue to a few easily
identifiable criteria was 
common aspect of those
identification schemes. 
Another was the
importance attached to
precise definition of those
criteria.

Effective criteria for specific diagnosis of a 

disease capture the fewest denominators of it.

A. Bernard Ackerman, 1999



Already Willan noted, as
his first and foremost
desideratum, “to fix the
sense of the terms 
employed, by proper 
definitions,” a stance
diametrically opposed

… the desiderata …; 1. To fix the sense of the 

terms employed, by proper definitions.

Robert Willan, 1798



to the nominalistic
attitude of Hutchinson 
according to whom
“names are good servants 
but poor masters.”

Names are good servants 

but poor masters.

Jonathan Hutchinson, 1896



In 1813, Willan’s pupil Robert 
Bateman criticized the widespread
disregard for a precise use of
language in these words: “I am 
aware, indeed, that there are many 
individuals, professing themselves 
to be practical men, who affect a 
contempt for all nosological
disquisitions, and deem the 
discussions relating to nomen-
clature, in particular, very idle and 
frivolous … But this I conceive to be 
a mistaken view of the subject … 
The inferences of slight and super-
ficial observation may, indeed, be 
detailed without recourse to a very 
definite vocabulary; for where little 
discrimination is exercised, very 
little nicety can be requisite in 
regard to the import of the 
language employed. But it is not by 
such means that the boundaries of 
science are extended.”

I am aware, indeed, that there are 

many individuals, professing 

themselves to be practical men, who 

affect a contempt for all nosological

disquisitions, and deem the 

discussions relating to nomenclature, 

in particular, very idle and frivolous 

… But this I conceive to be a mistaken 

view of the subject … The inferences 

of slight and superficial observation 

may, indeed, be detailed without 

recourse to a very definite vocabulary; 

for where little discrimination is 

exercised, very little nicety can be 

requisite in regard to the import of the 

language employed. But it is not by 

such means that the boundaries of 

science are extended.

Thomas Bateman, 1813



By focusing on findings
germane to a specific
diagnosis and by
translating them into a set
of clearly defined criteria, 
boundaries of science
were extended. One
example is the first study
concerning histopathologic
criteria for diagnosis of
melanoma “formulated on 
the basis of proven
metastastic lesions.”



All observations were
condensed to seven
criteria that allowed
melanomas to be
distinguished from nevi. 
Once recognition had
been improved, those
findings helped to define
the disease better, a 
phenomenon



to which the founder of
cladism, German biologist
Willi Hennig, referred as
“reciprocal illumination.”
For example, 

“reciprocal illumination” 

Willi
Hennig
1913-1976



because of recognition at 
an in-situ stage, it became
evident that most
melanomas grow slowly
over years and initially
present themselves as tiny
macules.

“reciprocal illumination” 

Willi
Hennig
1913-1976



Likewise, Sánchez and
Ackerman in 1979 set
forth criteria for histologic
diagnosis of the patch
stage of mycosis
fungoides, studying “patch 
lesions from patients in 
whom mycosis fungoides
was unequivocally 
established by clinical 
events.” The results of this 
study changed the 
perception of the disease



through “reciprocal 
illumination.” Because 
mycosis fungoides could 
be diagnosed reliably in 
the early patch stage, as in 
our case 1, it became 
evident that it usually 
takes an uneventful course 
over many years. 

“reciprocal illumination” 

Case 1



Moreover, because of the 
same characteristic 
findings, such as 
lymphocytes peppering 
the epidermis in concert 
with scant spongiosis, 
lymphocytes aligned in the 
basal layer, and coarse 
collagen in the papillary 
dermis, parapsoriasis en 
plaques has become
accepted as a 
manifestation of mycosis
fungoides, rather than a 
differential diagnosis of it. 
Case 1 is a classical
example.

“reciprocal illumination” 

Case 1



Through pattern analysis
and the establishment of
reproducible criteria for
diagnosis, 
dermatopathology was 
transformed from a 
descriptive into an analytic
science.



Eventually, pattern
analysis was 
supplemented by
algorithms, that were
based on the method of
classification introduced
by Plato, namely, binary
division of contraries, 

A. Bernard Ackerman
1936-2008



and by a contrasting
approach through clues, 
i.e., minute findings
diagnostic of a specific
entity. However, despite
some progress through
“reciprocal illumination,”
the focus was on 
identification, rather than
definiton, of entities.



For the latter purpose, the
condensing approach of
capturing “the fewest 
denominators” of a 
complex biologic process is
unsuitable. 

Effective criteria for specific 

diagnosis of a disease capture 

the fewest denominators of it.

A. Bernard Ackerman, 1999



Already Buffon insisted 
that, for a biologic 
classification, we “must 
make use of all parts of 
the object which we have 
under consideration,”

We must make 
use of all parts of 
the object which 
we have under 
consideration.

Georges-Louis Leclerc 

de Buffon, 1749

Effective criteria for specific 

diagnosis of a disease capture 

the fewest denominators of it.

A. Bernard Ackerman, 1999



and Darwin emphasized
the importance of “an 
aggregate of characters”
for any biological
classification. 
This applies to medicine
just as to zoology and
botany, and it was 
ackowledged by Ackerman
in regard to “clues”: 

Effective criteria for specific 

diagnosis of a disease capture 

the fewest denominators of it.

A. Bernard Ackerman, 1999



“A judicious histopathologist
should not rely solely on a 
single clue, but should attempt 
to integrate that clue with 
other findings, including 
clinical ones, and incorporate 
all of those into a single, 
specific diagnosis couched in 
the language of clinical 
dermatology.”
The language of clinical
dermatology is important
because it is, or should be, the
language of the disease as a 
whole, rather than merely
aspects or patterns of it, and
this requires the integration of
all findings. The reason is that
in biology, unlike physics, there
are exceptions to almost every
rule, and the more one relies
on the rule, the more one may
be fooled by exceptions. “

A judicious histopathologist should not rely solely 

on a single clue, but should attempt to integrate 

that clue with other findings, including clinical 

ones, and incorporate all of those into a single, 

specific diagnosis couched in the language of 

clinical dermatology.
A. Bernard Ackerman, 1991



For example, “steel-gray
nuclei and margination of 
nucleoplasm of 
keratinocytes are a clue to 
diagnosis of early infection 
by herpesvirus.”



Very similar findings, 
however, are sometimes
encountered in Grover’s
disease, an exceptional
phenomenon that has
been referred to as
“pseudo-herpetic Grover’s 
disease,”

infection by herpesvirus Grover’s disease



as in our case 2 that came
under the clinical
diagnosis of dermatitis
herpetiformis. In brief, as 
in biology at large, 

infection by herpesvirus Grover’s disease

Case 2



one species may mimick
another.

Difficulties in the
classification of individual 
cases of a disease may be
caused by a variety of
problems. 

infection by herpesvirus Grover’s disease



For one, the presentation
of diseases, just like that of
plants and animals, may
vary strikingly in 
dependance from the
stage of development and
the predisposition of the
individual. 



Moreover, in all fields of
biology, the presentation
may be modified by
external influences, such 
as a drought affecting
trees, 



or, in the case of skin
diseases, a finger that rubs
or scratches so that lichen
simplex chronicus
becomes superimposed on 
other conditions, such as
lichen sclerosus. In the
case of diseases, the
situation is complicated
further by the fact that
inflammation may
contribute to their
manifestation, 



one process eliciting the
other through the
“Koebner phenomenon,” 
as in psoriasis or lichen
planus. 



Some diseases may
predispose to the
development of others, 
such as
immunodeficiencies to the
development of various
infectious diseases. And, 
of course, diseases may be
associated just by chance.

In brief, although
inflammatory skin diseases
have become accepted as
distinct biologic entites, 
and can generally be
recognized with specificity, 
there are always cases that
are unusual and defy
clearcut categorization. 
Often the dilemma can be
resolved by integration of
different findings. 



For example, these
changes resemble lichen
planus because of
epithelial hyperplasia with
wedge-shaped
hypergranulosis and
compact orthokeratosis, a 
“saw tooth pattern” of 
rete ridges, 
squamatisation of the 
basal cell layer, necrotic 
keratocytes, 
melanophages in the 
papillary dermis, and a 
dense, band-like infiltrate 
of lymphocytes that 
partially obscures the 
junction – all of which are 
criteria of lichen planus. 
However, the infiltrate is 
not dense throughout 



and extends into the deep 
dermis which is highly 
unusual for lichen planus. 
This is, in fact, 
hypertrophic lupus 
erythematosus, 



and the clinical picture is 
typical of LE. Sometimes, 
however, clinical 
differentiation of both 
diseases may also cause 
problems, and such cases 



have been interpreted in 
different ways: as “an 
unusual variant of lupus 
erythematosus or lichen 
planus,” i.e., a problem of 
differential diagnosis, as 
the “coexistence of lichen 
planus and … lupus 
erythematosus,” i.e., as 
the development by 
chance of two diseases in 
the same patient,  and, 
last, as “mixed lichen 
planus-lupus 
erythematosus disease,”
i.e., a “lupus-
erythematosus/lichen-
ruber-planus-overlap-
syndrome,”



Louis Brocq

1856-1928

strictly in the tradition of 
Brocq’s “nebules of 
dermatoses.”

One reason for this fall-
back to obsolete concepts
of the early 20th century is
the unknown etiology of
both diseases. This was 
the chief consideration of
Brocq when he advanced
his concept of “nebules of 
dermatoses.”



In his textbook of 1907, he 
accepted as true disease
entities, “entités morbides 
vraies,” only those with a 
clearly established
etiology, namely, artificial, 
parasitic, and microbial
dermatoses. All others
were interpreted as non-
specific reaction patterns, 
“réactions cutanées.”
This attitude has survived, 



, and in 2003 even Bernard 
Ackerman noted: “I have
come to think of skin
diseases more as patterns
than as authentic diseases, 
with the exception of some
infectious diseases.” As 
100 years before in the
case of Brocq, this stance
resulted from a 
perspective too narrow. 
Brocq focused on clinical
aspects alone, Ackerman
on histopathologic ones. A 
narrow focus may suffice
for the identification of
diseases, and may even
facilitate it, but it is
inadequate for their
definition.

I have come to

think of skin

diseases more as

patterns

than as authentic

diseases, with the

exception of some

infectious

diseases.

A. B. Ackerman, 2003



This includes the etiology
which is also not decisive. 
Some diseases may be elicited
by a wide variety of events, 
such as erythema nodosum
which is often referred to as
the prototype of a “nonspecific 
cutaneous reaction pattern.”
However, despite the diversity
of causes, erythema nodosum
has a typical clinical
presentation, i.e., 
development of a few, deep-
seated, painful nodules chiefly
at the extensor surfaces of the
extremities, a typical age of
onset, i.e., individuals in the
third and fourth decade of life, 
a typical biologic course, i.e., 
remission usually within three
to six weeks, irrespective of
whether or not the eliciting
cause persists,



and typical histopathologic
features, namely, a 
predominantly septal
panniculitis without signs
of vasculitis, marked
thickening of the septa, a 
mixed inflammatory-cell
infiltrate encroaching on 
the periphery of the
lobules, and so-called
Miescher’s granulomas, 
i.e., small epithelioid cell
granulomas which, 
typically, sport a cleft in 
their center, as seen in our
case 3. 

Case 3



Moreover, familial cases of
erythema nodosum have
been described. Together, 
those correlated findings
may qualify erythema
nodosum as a specific
disease, despite the
diversity of causes.

Case 3



Vice versa, one and the
same cause may cause a 
variety of diseases. Just 
think of staphylococci that
may enter the body in 
different ways and may
elicit an immune response
influenced by many
factors, including genetic
ones. The interplay of
those factors may result in 
different diseases, ranging 
from folliculitis to bullous
impetigo and erysipelas, as
shown in our case 4. 

bullous impetigo

erysipelas

folliculitis

Case 4



The same applies to
genetic diseases. For
example, Darier’s disease
is caused by a mutation in 
the ATP2A2 gene involved
in epidermal calcium
metabolism. Nonetheless, 
many patients carrying the
mutation are free of
disease until additional 
factors, such as heat or
mechanical irritation, lead
to manifestation of it. 

ATP2A2

Darier’s disease



Mutations in the same 
gene are also responsible
for Hailey-Hailey’s disease
that differs strikingly from
Darier’s disease in its
clinical manifestations and
its histopathologic
features, with incomplete
acantholysis throughout
the epidermis, rather than
focal suprabasal 
acantholysis with
dyskeratoses, as shown in 
our cases 5 and 6. 
Moreover, a variety of
different mutations in the
gene has been described
for both diseases. Of
course, one could argue
that a different mutation
makes up a different 
disease but, by the same 
measure, 

ATP2A2

Hailey-Hailey’s disease

Darier’s disease

Case 5

Case 6



one could not accept sheep
as a species because sheep
also differ from one another
genetically. Such differences
on an individual level are
implied in the concept of
species, “species” being the
first unifying category
beyond the level of
individuals. They do not 
require identity of their
members but a close
inherent relationship that
elicits a series of events
leading to the same net
phenotypic result.
In recent years, the 
phenotype has often been 
neglected, the focus being 
on the genotype alone, and 
the view has found wide 
acceptance that diseases as 
such have no real existence

ATP2A2

Hailey-Hailey’s disease

Darier’s disease

Case 5

Case 6



but are just words 
paraphrasing changes on a 
molecular level. In the
third issue of
“Dermatopathology: 
Practical and Conceptual,” 
Jonathan Sanders noted 
that “the word ‘disease‘ is
a useful linguistic device, … 
but in the final analysis, it
seems to be little more
than a middleman. Our
focus must be on the
phenomena themselves. … 
It is inevitable that today’s
notion of ‘disease‘ … will 
become extinct.”

ATP2A2

Darier’s disease

The word “disease” is a useful

linguistic device, … but in the

final analysis, it seems to be

little more than a middleman. Our focus

must be on the phenomena themselves

… It is inevitable that today’s notion of 

“disease” … will become extinct.

Jonathan Sanders, 2003

Case 5



As we have seen, similar 
views have been uttered in 
biology at large. They have 
been discarded because of 
the phenomenon of 
emergence. No single 
factor explains the net 
result.

The word “disease” is a useful

linguistic device, … but in the

final analysis, it seems to be

little more than a middleman. Our focus

must be on the phenomena themselves

… It is inevitable that today’s notion of 

“disease” … will become extinct.

Jonathan Sanders, 2003



As biologist Ernst Mayr 
pointed out, “there is no 
connection between the 
molecular event and its 
potential significance … 
since new and previously 
unpredictable characters 
emerge at higher levels of 
complexity in hierarchical 
systems. Hence, complex 
systems must be studied at 
every level.”

In that endeavor, the
phenotype is of utmost
importance.

There is no connection between the 

molecular event and its potential 

significance ... since new and previously 

unpredictable characters emerge at 

higher levels of complexity in 

hierarchical systems. Hence, complex 

systems must be studied at every level.

Ernst Mayr, 1982



Nearly all inflammatory
skin diseases have been
recognized as distinct
entities because of their
phenotype, their
distinctiveness being
confirmed much later by
additional findings. For
example, lupus
erythematosus was first
described by Alphée
Cazenave in 1851 on the
basis of clinical findings
alone.

Cazenave 1851



In 1872, Kaposi added
histopathologic findings
and was the first to allude
to extracutaneous
manifestations of the
disease. Yet, for many
decades to come, the
distinctiveness of lupus
erythematosus was 
denied.

Cazenave 1851Kaposi 1872



For example, Jonathan 
Hutchinson claimed in 
1880 that “lupus … is not a 
specific, not even a well
specialised, disease. ... Just 
as insanity is sanity with
modifications more or less
marked, … so is lupus
common inflammation of
the skin with
modifications, and just so 
is it impossible always to
distinguish it from other
recognised forms of skin-
disease. The attempt to do 
so is, indeed, a mistake in 
clinical observation – an 
endeavour to make nature
fit herself to moulds which
are not of her making.”
That nominalistic view has
been overcome by
additional observations,Cazenave 1851Kaposi 1872

Lupus … is not a specific, not even a well specialised, disease. ... Just as insanity

is sanity with modifications more or less marked, … so is lupus common

inflammation of the skin with modifications, and just so is it impossible always to

distinguish it from other recognised forms of skin-disease. The attempt to do so is,

indeed, a mistake in clinical observation – an endeavour to make nature fit herself

to moulds which are not of her making. J. Hutchinson, 1880



such as the description of
the “LE cell” by Hargraves
in 1948

Cazenave 1851Kaposi 1872

Hargraves 1948



and the finding by Friou in 
1957 that it was be caused
by antinuclear antibodies
that were eventually
detected at the
dermoepidermal junction.

Cazenave 1851Kaposi 1872

Hargraves 1948Friou 1957



Those antibodies were
characterized further,

Cazenave 1851Kaposi 1872

Hargraves 1948Friou 1957



Cazenave 1851Kaposi 1872

Hargraves 1948Friou 1957

a genetic predisposition
was recognized, and other
pathogenetic factors were
described, such as
activation of the disease
through UV irradiation. 



Together, those findings
provide a coherent picture
of the disease as a unique
pathologic process, 
despite all variants and
equivocal cases. 

Of course, when discussing 
the specificity of diagnosis, 
it must be acknowledged 
that biologic species and 
diseases cannot be 
equated with one another. 
The principles of 
recognition and 
classification of entities, 
however, are the same, 

Cazenave 1851Kaposi 1872

Hargraves 1948Friou 1957



including the criterion of 
reproductive isolation. The 
first diseases to be 
recognized as distinct 
entities were contagious 
ones that were passed on, 
in stereotypic fashion, 
from one patient to the 
next so that the criterion 
of reproductive isolation 
was fulfilled.

In regard to other 
diseases, that criterion is 
either not applicable at all, 
or in only limited fashion,

reproductive isolation



as for neoplasms that are 
caused by a clonal 
expansion of cells so that, 
at least in this sense, 
reproductive isolation is at 
play. Therefore, 
recognition of biologic 
entities should be easier in 
the realm of neoplasia 
than in inflammatory 
diseases – but this is not 
the case.

reproductive isolation



The chief reason is that 
neoplasms are usually 
solitary lesions and, 
therefore, less distinctive 
clinically because criteria 
such as distribution and 
arrangement cannot be 
applied. Because of their 
indistinct clinical 
presentation,



many common neoplasms 
have been described 
relatively late. For 
example, Merkel cell 
carcinoma was not 
described before 1972,

Case 7Merkel cell

carcinoma



despite its highly 
characteristic cytologic
features – monomorphous
round to oval cells with 
granulated nucleoplasm 
and many mitotic figures, 
as shown in our case 7. 

Case 7Merkel cell

carcinoma



Microcystic adnexal 
carcinoma, shown in our 
case 8, was even described 
ten years later, although 
its architecture –
numerous cysts in the 
superficial and tubular 
structures in the deep 
dermis, 

Microcytic adnexal

carcinoma

Case 8



together with 
neurotropism – is also 
highly characteristic. 
Undoubtedly, there are 
many other neoplasms still 
waiting to be distinguished 
as separate entities. 

Microcystic adnexal

carcinoma

Case 8



Vice versa, many 
neoplasms have been 
described as distinct 
entities that are now 
considered to be 
morphologic variants of 
the same process, usually 
because features thought 
to be specific for either of 
them 

Cylindroma Spiradenoma



were eventually found 
repeatedly within the 
same lesion, cylindroma
and spiradenoma being 
one example, as shown in 
case 9.

Cylindroma Spiradenoma

Case 9



In addition to morphologic 
variants, different stages 
of the same process have 
been described as 
separate entities, a lapse 
caused not only by the 
paucity of diagnostic 
clinical features but also, 
and especially, by 
ingrained prejudice, 
namely, the antiquated 
view that cancer is nearly 
always a deadly disease.



In the 19th century, that 
view was established so 
firmly that the diagnosis 
was challenged if a patient 
survived. This was, in fact, 
a rare event, because the 
diagnosis was made only 
in stages far advanced. 



For example, melanoma 
was said by Kaposi to 
begin with “with the 
development of roundish 
nodules of the size of a 
bruised grain, pea, or 
bean. ... They remain 
disseminated for a while, 
then several of them 
become confluent and 
form an irregular, bumpy, 
larger nodule.”
The large flat component
of melanomas that often
expands over decades was 
generally misinterpreted
as a pre-existing nevus. 
Thus, late diagnosis and
the assumption of a 
terrible prognosis of
melanoma reinforced
themselves mutually.

The pigmented cancer ... begins ...

with the development of roundish

nodules of the size of a bruised

grain, pea, or bean. ... They remain

disseminated for a while, then

several of them become confluent

and form an irregular, bumpy,

larger nodule. Moritz Kaposi, 1872



Originally, benign and
malignant neoplasms had
been distinguished sharply
from one another. The 
former, so-called
“homologous” neoplasms
were thought to be
composed of normal 
elements of tissue, 
whereas malignant, so-
called “heterologous” 
neoplasms were thought
to be composed of
elements not normally
found in the human body. 

homologous

neoplasms

heterologous

neoplasms

benign malignant

composed

of normal

elements of tissue

not composed

of normal

elements of tissue



When, in the 1830s, 
neoplasms began to be 
studied microscopically, 
they were all found to be 
composed of cells. 



In the very first 
monograph about the 
histopathology of 
neoplasms in 1839, 
Johannes Müller of Berlin 
concluded that “a 
distinction of pathologic 
tissues into homologous 
and heterologous ones 
cannot be made … In 
regard to its most delicate 
elements and genesis, the 
structure of the most 
benign neoplasms does 
not differ from cancer.”

Nonetheless, Müller 
alluded to certain 
peculiarities of so-called 
“cancerous
degenerations,”

A distinction 

of pathologic 

tissues into 

homologous 

and hetero-

logous ones 

cannot be 

made  …

In regard to its most delicate 

elements and genesis, the 

structure of the most benign 

neoplasms does not differ 

from cancer.

Johannes Müller, 1838 

Johannes Müller
1801-1858



namely, “loss of the innate
tissue of the affected
organ,” the “development
of cancerous elements
between the tissue
components of the organ, 
displacing the normal 
structure immediately,”
and the “early adherence
of the surroundings of a 
carcinoma so that the
latter cannot be shifted as
easily as other neoplasms.”

A distinction 

of pathologic 

tissues into 

homologous 

and hetero-

logous ones 

cannot be 

made  …

In regard to its most delicate 

elements and genesis, the 

structure of the most benign 

neoplasms does not differ 

from cancer.

Johannes Müller, 1838 

Johannes Müller
1801-1858

• loss of the innate tissue of the
affected organ

• development of cancerous elements
between the tissue components of the
organ, displacing the normal structure
immediately

• early adherence of the surroundings
of a carcinoma so that the latter
cannot be shifted as easily as other
neoplasms



Müller’s pupil Robert 
Remak concluded in 1844 
that “cancer, from the 
outset, tends to develop in 
a particular way, just as 
eggs of animals tend to 
form particular structures, 
and one cannot believe 
that a cancerous 
neoplasm, at its beginning, 
could develop into 
anything else. … Every 
neoplasm already 
possesses its fundamental 
properties at its outset, 
which do not change over 
time, so that, as a rule, 
benign neoplasms remain 
benign and cancerous 
neoplasms are cancerous 
from the beginning.” “

Cancer, from the 

outset, tends to 

develop in a 

particular way, 

just as eggs of 

animals tend to 

form particular 

structures, and 

one cannot believe 

that a cancerous 

neoplasm, at its 

beginning, could develop into anything 

else. … Every neoplasm already 

possesses its fundamental properties at 

its outset, which do not change over 

time, so that, as a rule, benign neoplasms 

remain benign and cancerous neoplasms 

are cancerous from the beginning.

Robert Remak, 1841

Robert Remak
1815-1865



In the 1840s, Hermann 
Lebert of Paris described
nuclear atypia as another
typical sign of cancer

Hermann Lebert
1813-1878



and proposed the
“specificity of cancer cells.”
In his view, there was only
one cancer, and all so-
called species of it were
“merely forms and
varieties of the same basic
form.”

Hermann Lebert
1813-1878



That claim was criticized
harshly by Rudolf Virchow 
who averred that “there
are neither cells nor nuclei
that are characteristic of
cancer” and that, “to refer
to oneself as an ontologist
or adherer to specificity, 
implies either a substantial 
disturbance of one’s 
intellectual faculties or
deliberate charlatanry.”

• There are neither cells nor

nuclei that are characteristic

of cancer.   

Rudolf Virchow, 1847

• To refer to oneself as an 

ontologist or adherer to

specificity implies either a 

substantial disturbance of

one’s intellectual faculties

or deliberate charlatanry.             

Rudolf Virchow, 1854



In Virchow’s view, there
was no fundamental 
difference between benign
and malignant neoplasms. 
Both resulted from a 
pathologic stimulus that
compromised the tissue, 
necessitating
“substitution” of it. In that 
process, granulation set in, 
and connective tissue cells 
differentiated into other 
types of cells, such as 
epithelial cells in the case 
of carcinoma. The 
behavior of newly formed 
tissue depended on the 
degree of deviation from 
the normal tissue at that 
site and on the longevity 
of its cells. 



As stated in his book about 
“Pathologic neoplasms” in 
1863, Virchow believed that, 
in principle, “pathologic 
neoplasms … are neither 
benign nor malignant but 
possess an innocent period 
and may later become 
malignant … In regard to this 
limited malignancy, there is a 
certain gradation between the 
different subtypes … that … is 
not easy to establish. It can 
only be done according to the 
grades of malignancy (local 
infection, dissemination to the 
neighbourhood, and distant 
metastases).” In other words, 
for Virchow, any neoplasm was 
potentially malignant, and any 
neoplasm had to be regarded 
as benign as long as it had not 
metastasized.

Pathologic neo-

plasms … are 

neither benign nor

malignant but

possess an innocent

period and may later

become malignant … 

In regard to this

limited malignancy,

there is a certain

gradation between the different subtypes 

… that … is not easy to establish. It can 

only be done according to the grades of 

malignancy (local infection, dissemina-

tion to the neighbourhood, and distant 

metastases).

Rudolf Virchow, 1863



At the end of the 19th 
century, many of those
misconceptions were
corrected, especially by one
of Virchow’s pupils, David 
Paul von Hansemann. 
Hansemann found no
evidence of a 
transdifferentiation of tumor
cells which favored lineage
specificity. Moreover, he 
noted asymmetrical mitotic
figures as a unique feature of
malignant neoplasms, leading
to aneuploidy and
dedifferentiation of neoplastic
cells, a phenomenon to which
he referred as “anaplasia.” 
Hansemann not only
attributed the large and
hyperchromatic nuclei of
cancer cells to that
phenomenon

David Paul von Hansemann
1815-1865



but believed that it was 
responsible for the
formation of cancer, thus
supporting Remak’s earlier
assumption that cancer is
malignant from it outset.
While Remak, in the
1840s, had depended
chiefly on autopsy
material, Hansemann 50 
years later could examine
fresh tissue obtained from
the operating room. 
Moreover, neoplasms
were biopsied at a much
earlier stage, especially
tumors of the skin that
were visible and accessible
easily.

David Paul von Hansemann
1815-1865



Inevitably, findings
suggestive of cancer came
to be noticed in tiny
lesions that caused no
trouble for years, although
clear-cut cancer eventually
developed in some of
them, examples being the
“disease of the mammary
areola preceding cancer of
the mammary gland” 
described by James Paget 
or the “melanotic freckle” 
described by Hutchinson. 



Hesitant to use the term
“cancer” for such tiny, 
slow-growing lesions, 
William Dubreuilh of 
Bordeaux in 1896 referred 
to them collectively as 
“precancerous keratoses” 
although he was aware 
that they were not 
precursors but early stages 
of the malignant process.

William Dubreuilh
1857-1935

• Cornu cutaneum

• Keratoma senile

• Xeroderma pigmentosum

• Arsenical cancer

• Chimney-sweep‘s cancer

• Cancer in workers in paraffin and tar

• Leucokeratoses

• Keratosis follicularis

• Paget’s disease

Precancerous keratoses
Dubreuilh, 1896



When he gave the original 
description of melanoma 
in situ under the term 
“mélanose circonscrite
précancereuse” in 1912, 
Dubreuilh pointed out 



that the development of 
cancer on those 
“precanceroses” “is not a 
malignant transformation, 
as one is used to say, but 
only an aggravation or 
acceleration of the 
process. For one finds in 
these precanceroses the 
essential elements of the 
malignant tumor.”

Cest n’est pas une transformation maligne, comme 

on a l’habitude de le dire, c’est seulement une 

aggravation ou accélération du processus. Car on 

trouve dans ces précancéroses le caractères essentiels 

de la tumeur maligne. W. Dubreuilh, 1912  



Four years later, John 
Templeton Bowen 
described carcinoma in 
situ under the name
“chronic atypical epithelial 
proliferation.” Because of 
slow growth and large 
dimensions, he refrained 
from calling the lesions 
malignant



although he averred that 
“it can hardly be doubted 
that such a sequel is 
imminent.”

… it can hardly be doubted

that such a sequel is imminent.

John T. Bowen, 1916



It took 16 more years until 
Albert Broders coined the
term “carcinoma in situ” in 
order to emphasize the 
continuity of the 
malignant process, arguing
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 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 ... 

Albert C. Broders, 1932

Albert C. Broders
1885-1964



This sounds trivial: 
whereelse should a 
neoplasm of epithelial
cells arise but within the
epithelium? Nonetheless, 
the continuity of this
specific process continues
to be denied to this date, a 
malignant tumor being
accepted as an entity only
following infiltration of the
dermis. 



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

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



Even if dealing evidently
with the same biologic
process, the
encroachment of the same 
cells in the same 
arangement into the
dermis, only the dermal 
component was accepted
as malignant, whereas the
intraepidermal one was 
said to be something
biologically different, a 
“dysplasia.”



The term “dysplasia” 
originally referred to a 
malformation, but was 
adopted by Papanicolaou
in 1949 in order to refer to
slightly atypical cells in 
cervical smears examined
for evidence of cancer. 
Papanicolaou explained
that “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 a synonym 
for “I don’t know.” 

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.



Although not defined
morphologically, it was 
embraced by pathologists
as an astute method to
conceal uncertainty 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 many 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.” Its
proponents 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,”
but instead of giving a 
diagnosis in the language of
clinical medicine and
acknowledging uncertainty in 
equivocal cases, they resorted
to yet another non-specific
histopathologic designation.

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.



The same is true for other
terms introduced
subsequently, such as the
latest invention, 
“squamous intraepithelial
lesion,” that is applied
indiscriminately to benign
and malignant lesions, 
from condyloma to in-situ 
carcinoma. This is not 
history any more, this is
current.



Regrettably, the language of
gynecopathology has
infected other fields of
pathology, including
dermatopathology, with
terms such as “keratinocytic
intraepidermal neoplasia” 
and “intraepithelial 
melanocytic neoplasia” 
being proposed as
diagnoses. This triumph of a 
non-specific nomenclature
can be attributed to two
chief factors. First, 
controversies about
diagnoses can be ommitted. 
Things are much easier for
pathologists if they are not 
forced to decide whether a 
given proliferation is a 
condyloma or an incipient
carcinoma, an unusual nevus
or a melanoma.



When American 
pathologist Arkadi Rywlin
plead for the use of the
term “atypical 
intraepidermal
melanocytic proliferation,” 
in lieu of “melanoma in 
situ,” he argued that “this
simplification has led to
much greater diagnostic
consistency,” and he was 
right. By such non-
committal terms, 
consistency among 
pathologists can be 
improved, but only 
through relinquishment of 
a diagnosis. If one refers to 
nevi and melanomas by 
the same name, 

This simplification 

has led to much 

greater diagnostic 

consistency.

Arkadi M. Rywlin, 1984
Arkadi M. Rywlin
1923-1987



one could just as well 
submit a blank page as a 
pathology report; in that 
case, there would be even 
less discordance. A 
diagnosis, however, is the 
raison d’être of 
histopathology. 

Pathology Report



It may be difficult and 
controversial, but if 
designations such as 
“atypical intraepidermal
melanocytic proliferation” 
are accepted, specific 
diagnoses are no longer 
sought. Moreover, this 
term is used not only for 
challenging cases



but also for clear-cut nevi 
and clear-cut melanomas.

The second reason for the 
triumph of non-specific 
designations in oncology is 
their indeterminacy. A 
diagnosis is expected to be 
correct, 



and any mistake can have 
legal repercussions. With a 
term that leaves all 
possibilities open, 
pathologists remain on the 
safe side. That is why 
statements concerning 
prognosis are so attractive: 
they are always right. 



For example, according to 
the current 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.

Hence, non-specific 
designations 
supplemented with a 
remark about prognosis 
are becoming more and 
more popular. 



When epidemiologists in 
2014 introduced the term 
“indolent lesion of 
epithelial origin, or ILDE,”
they argued explicitly that 
“changing the terminology 
for some of the lesions 
currently referred to as 
cancer will allow 
physicians to shift medico-
legal notions.” In other 
words, diagnoses are 
sacrificed for the sake of 
impunity of physicians. 



The new term was 
proposed “for those 
lesions (currently labelled 
as cancers) and their 
precursors that are 
unlikely to cause harm if 
they are left untreated.”
Specific diagnoses were no
longer sought; all that
mattered was the most
likely outcome. 



Nonetheless, some
pathologists, such as Elliot 
Foucar of Albuquerque, 
praised that sacrifice of 
the core of pathology as “a 
workable pathway to 
diagnostic reform.

The disregard for the 
specific recognition and 
designation of biologic 
entities is become highly 
prevalent among 
pathologists. 

… a workable pathway to diagnostic

reform.

Elliot Foucar, 2014 



For example, David Elder, in 
the introduction to Lever’s 
“Histopathology of the Skin” 
in 1997, defined diagnosis
as follows: “Diagnosis is a 
clinical tool that assists in 
the process of categorizing
patients into disease groups, 
within which patients tend
to share a common outcome
and a common set of
responses to therapy. … The 
most accurate diagnosis is
the one that most closely
correlates with clinical
outcome.” In that definition, 
diseases are not thought of
as biologic entities but as
vague categories defined by
outcome or, as Darwin put it
in 1859, as “artificial
combinations made for
convenience.” 

Diagnosis is a clinical tool that assists

in the process of categorizing patients

into disease groups, within which

patients tend to share a common

outcome and a common set of 

responses to therapy. … The most

accurate diagnosis is the one that most

closely correlates with clinical outcome.

David Elder, 1997 



By contrast, “the most 
accurate diagnosis” may
be defined, and defined
better, as the one that
accurately reflects the
biologic entity, irrespective
of outcome. A thick
melanoma that fulfills all 
clinical and
histopathologic criteria for
diagnosis is a melanoma, 
whether or not the patient
succumbs to it,

Diagnosis is a clinical tool that assists

in the process of categorizing patients

into disease groups, within which

patients tend to share a common

outcome and a common set of 

responses to therapy. … The most

accurate diagnosis is the one that most

closely correlates with clinical outcome.

David Elder, 1997 



and a metastatic
melanoma is a metastatic
melanoma, even if all 
metatases should regress
spontaneously, as they
sometimes do.

Diagnosis is a clinical tool that assists

in the process of categorizing patients

into disease groups, within which

patients tend to share a common

outcome and a common set of 

responses to therapy. … The most

accurate diagnosis is the one that most

closely correlates with clinical outcome.

David Elder, 1997 



The development of
melanoma is a continuous
process that can often
been documented over
years.



Clinical criteria of
maligancy, such as
asymmetry, uneven
pigmentation, and
irregular outline, are
usually detectbable at an 
in-situ stage. 



This is even more true for
histopathologic criteria, 
such as melanocytes in the
upper reaches of the
epidermis and irregular
configuration and
distribution of nests. But 
even when dealing clearly
with manifestations of the
same biologic process, 
early stages are being
separated from later ones, 
in melanomas just as in 
carcinomas, based on the
notion that they are
“biologically benign.” 



By the same token, one
could argue that a lion
puppy is no lion because it
is not yet dangerous. 
However, experience tells
that, if allowed to live, it
grows and changes its
metabolism, appearance, 
and behavior. Constant 
change at all hierarchical
levels is an attribute of
each and every biologic
entity. This also applies to
melanoma, which, in its
lifetime, undergoes not 
only quantitative but also 
major qualitative changes. 
Those changes are implied
in the concept of species.



As Darwin noted, “all true 
classification is genealogical.”
If advanced melanomas 
develop nearly invariably 
from in-situ melanomas and, 
as a rule, sport remnants of 
in-situ melanoma at their 
edges, the genealogical 
evidence demands 
classification of those lesions 
as examples of a single 
species at different stages of 
development. Because 
behaviour depends on the 
stage of evolution, a specific 
diagnosis does not suffice but 
should be supplemented by a 
gauge of prognosis. It makes 
a big difference whether one 
is dealing with a melanoma in 
situ, a nodule of melanoma, 
or a metastasis. However, 
prognosis cannot supplant or 
replace diagnosis. 

All true classification is
genealogical.

Charles Darwin, 1859



The same applies to 
molecular alterations that 
allow for specific forms of 
treatment, such as BRAF 
or KIT mutations. Although 
important for the 
management of individual 
patients, those findings 
are of secondary 
importance and unrelated 
to the diagnostic process.



As Andrea Cesalpino noted
in 1593 in regard to plants, 
the latter focusses on 
“similarities and 
dissimilarities of form, in 
which the essence … 
consists, but not of things 
which are merely 
accidents, [such as] 
medicinal virtues and 
other useful qualities.” 
Findings allowing for an 
estimation of prognosis or
a special type of treatment
are “useful qualities,” and 
one must be versatile with 
them, 

We seek similarities and dissimilarities 
of form, in which the essence … of 

plants consists, but not of things which 
are merely accidents, [such as]

medicinal virtues and other useful 
qualities.

Andrea Cesalpino, De Plantis, 1593



just as a botanist should 
not only know how to 
recognize species of plants 
but also how to treat 
them. The primary task, 
however, is recognition of 
the biologic entity, without 
which any statement 
concerning prognosis or 
treatment remains vague 
and precarious.

We seek similarities and dissimilarities 
of form, in which the essence … of 

plants consists, but not of things which 
are merely accidents, [such as]

medicinal virtues and other useful 
qualities.

Andrea Cesalpino, De Plantis, 1593



Nonetheless, it has 
become commonplace to 
utter statements about 
prognosis in the absence 
of a diagnosis. For 
example, in regard to 
“spitzoid lesions,” some 
authors have suggested to
refrain from a diagnosis
and to engage in “risk 
assessment”



by adding up prognostic 
factors such as age, 
diameter, and mitotic 
activity. This is the same



as if not distinguishing 
between Bowen’s disease 
and psoriasis but trying to 
predict outcome by the 
degree of epithelial 
hyperplasia and the 
number of mitotic figures,

Morbus Bowen Psoriasis



or if not distinguishing 
between sheep and dogs 
but trying 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 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 cannot be 
excluded. But if we base 
our acumen on aspects of 
behavior,



meaningful statements are 
impossible.



Fortunately, diseases offer
just as many criteria for
diagnosis as animals and
plants. This is especially
true for skin diseases
because of the diversity of
cutaneous changes, the
opportunity to perform
pinpoint biopsies under
direct visual control at 
carefully selected sites, 



and the abundance of
histopathologic criteria for
differential diagnosis. 
There are also many other
findings that can be
utilized, 



ranging from molecular
changes and serologic
parameters to associated
symptoms and clinical
course. This is what
distinguished a disease
from a patterns: 



a disease is a process, a 
chain of events at many 
different levels, and 
although the skin can 
react in only a limited 
number of ways at each 
level, the combination of 
patterns at different levels 
explains the enormous 
variety and distinctiveness 
of diseases that allow so 
many species to be 
recognized. 

If not all links in the chain 
of events are known, this 
does not diminuish the 
specificity of the disease.

Cause

Molecular

changes

Cytologic

changes

Histo-

pathologic

changes

Clinical 

changes

Clinical

course

Disease



In some diseases, essential 
factors are known at 
basically every level, and 
sometimes findings at at a 
single level are enough for 
specific recognition, such 
as demonstration of the 
virus, or a specific immune 
response on a molecular 
level, or cytopathologic
and histopathologic 
changes, or the clinical 
presentation, or the 
characteristic repetitive 
course of infections by 
herpes simplex virus. 

Herpes

labialis

May

28
Friday



In other diseases, all that 
is known must be 
integrated for a specific 
diagnosis to be reached, 
e.g., cytologic and 
histopathologic changes, 
clinical presentation, and 
the characteristic course in 
lymphomatoid papulosis. 
Specificity requires a 
constellation of correlated 
criteria across several 
levels. Correlated criteria 
at only one level are not 
enough, 

28
Friday

Cause

?
Molecular

changes

?

Lymphomatoid

papulosis

CD30

May



as demonstrated by the 
different histopathologic 
types of lymphomatoid
papulosis that may occur 
in combination, and 
without any impact on the 
biologic course, in the 
same patient.
In recent years, chances 
for correlation across 
several hierarchical leves
have been enhanced 
significantly by new 
techniques.

Immunohistochemical and 
molecular findings have 
contributed to better 
characterization of known, 
and definition and 
recognition of previously 
unknown, diseases. 

Cause

?
Molecular

changes

?

Lymphomatoid

papulosis

CD30

May

28
Friday



An example is the 
expanding spectrum of 
lymphomas that has been 
enriched gradually by 
newly recognized entities. 
In the current “WHO 
Classification of Tumours
of Haematopoietic and
Lymphoid Tissues,” the 
editors followed principles 
of classification in biology 
at large, trying to 
distinguish accidental 
constellations of findings 
from what they called 
“‘real’ diseases.”



Because “the underlying causes
of these neoplasms are often
unknown and may vary,” they
incorporated “all available
information – morphology, 
immunophenotype, genetic
features, and clinical features –
to define the diseases” and
emphasized that “the relative 
importance of each of these
features varies by disease, 
depending on the current state
of knowledge; there is no single
gold standard by which all 
diseases are defined.” The goal
was a classification containing
“diseases that are clearly
defined, clinically distinctive, 
and non-overlapping (i.e. 
mutually exclusive), and that
together constitute all known
entities (i.e. are collectively
exhaustive).”

A classification should contain diseases that

are clearly defined, clinically distinctive, , and 

non-overlapping (i.e. mutually exclusive), and 

that together constitute all known entities (i.e. 

are collectively exhaustive)  … the underlying

causes of these neoplasms are often unknown

and may vary. Therefore, the WHO approach

to classification incorporates all available

information – morphology, immunophenotype, 

genetic features, and clinical features – to

define the diseases. The relative importance of 

each of these features varies by disease, 

depending on the current state of knowledge; 

there is no single gold standard by which all 

diseases are defined.



Other classifications fall far 
behind that standard. In 
the current “WHO 
Classification of Skin 
Tumours,” no word is
wasted on principles of
classification in biology. 
Hence, it comes as no
surprise



that different stages of the 
same entity are assorted 
to different categories, 
such as so-called
“carcinoma precursors” 
and “squamous cell
carcinoma,”



categories are not 
mutually exclusive, such as
“nodular basal cell
carcinoma” and
“pigmented basal cell
carcinoma” (as if a nodular
basal-cell carcinoma could
not be pigmented), 



and all kinds of transitions
are allowed,  such as
“dysplastic naevus”



which is said to be
“intermediate between 
common acquired naevi
and radial-growth-phase 
melanoma.”

Dysplastic naevi are

intermediate between common

acquired naevi and radial-

growth-phase melanoma.

Elder DE et al., 2018



Those massive 
shortcomings present 
themselves in modern 
apparel. In the chapter on 
melanocytic neoplasms, 
various genetic alterations 
are listed that correlate 
with so-called “pathways” 
of melanoma, the most
important distinction
being between
melanomas in skin with
low cumulative sun-
damage and with high 
cumulative sun-damage. 



Those categories have
been introduced in 2005 
based on the hypothesis
that “the clinical
heterogeneity is explained
by genetically distinct
types of melanoma with
different susceptibility to
ultraviolet light.” Indeed, 
BRAF mutated melanomas
were found to be more
common in the absence
than in the presence of
marked solar elastosis. 

N Engl J Med 2005;

353: 2135



Indeed, BRAF mutated
melanomas were found to
be more common in the
absence than in the
presence of marked solar 
elastosis.

Mutant BRAF

78% vs. 10%

N Engl J Med 2005;

353: 2135



Subsequently, other
morphologic features were
studied with respect to the
BRAF mutation status, and
a correlation was found for
some variables,

N Engl J Med 2005;

353: 2135

2008; 5: e120



namely, “increased
upward migration and
nest formation of
intraepidermal 
melanocytes, thickening of
the involved epidermis, … 
sharper demarcation to
the surrounding skin,” and
“larger, rounder, and more
pigmented tumor cells.”
However, though
significant statistically, 
those morphologic
features were poorer
predictors of BRAF 
mutation status than the
age of the patients.

• increased upward migration and nest formation of
intraepidermal melanocytes

• thickening of the involved epidermis

• sharper demarcation to the surrounding skin

• larger, rounder, and more pigmented tumor cells

2008; 5: e120



The authors “identified
age < 55 y as the single
most predictive factor of
BRAF mutation.” They also 
noted that “the WHO 
categories,” i.e., superficial
spreading and lentigo
maligna melanoma, “were
not independently
associated with BRAF 
mutation status.”

• We identified age < 55 y as the single most
predictive factor of BRAF mutation

• The WHO categories [SSM, LMM] were not 
independently associated with BRAF 
mutation status

2008; 5: e120



Nonetheless, those
categories are used as
synonyms for melanomas
with low and high 
cumulative sun damage in 
the current WHO 
classification.



Hence, the emperor
suddenly appears in new
clothes, with a royal 
mantle of genetic
alterations. Let us briefly
look at his original outfit.



The two types of
melanoma presented as
the first and most
important “pathways” in 
the current WHO 
classification, superficial
spreading melanoma and
lentigo maligna
melanoma, were
described by Wallace H. 
Clark in 1969.



In his seminal article, Clark 
listed the following
distinguishing features: 
arciform vs. wholly
irregular outline, elevated
vs. flat surface, striking
variation of color vs. 
chiefly shades of brown, 
prominent vs. uncommon
pagetoid growth, and
relatively uniform 
appearance of cells vs. 
marked pleomorphism. 

• arciform outline

• elevated surface

• striking variation of color

• more epithelioid melanocytes

• prominent pagetoid growth

• relatively uniform cells

• wholly irregular outline

• flat surface

• chiefly shades of brown

• more spindled melanocytes

• uncommon pagetoid growth

• marked pleomorphism



Those criteria were
modified repeatedly; some
were dropped and others
added, namely, 
uncommon vs. common
regression, relatively sharp 
vs. poor circumscription, 
epidermal hyperplasia vs. 
atrophy, and absence vs. 
presence of solar elastosis.

• more epithelioid melanocytes

• prominent pagetoid growth

• relatively uniform cells

• regression uncommon

• relatively sharp circumscription

• epidermal hyperplasia

• no solar elastosis

• more spindled melanocytes

• uncommon pagetoid growth

• marked pleomorphism

• regression common

• poor circumscription

• epidermal atrophy

• solar elastosis



More than 20 years ago, 
we assessed the
correlation and
distinguishung value of the
seven most commonly
mentioned criteria in a 
larger study. Of more than
800 melanomas, only
three fulfilled all criteria
for superficial spreading
melanoma, and not a 
single one all criteria for
lentigo maligna
melanoma. 

• more epithelioid melanocytes

• prominent pagetoid growth

• relatively uniform cells

• regression uncommon

• relatively sharp circumscription

• epidermal hyperplasia

• no solar elastosis

• more spindled melanocytes

• uncommon pagetoid growth

• marked pleomorphism

• regression common

• poor circumscription

• epidermal atrophy

• solar elastosis



If only the four most
commonly used criteria
were considered, they
were fulfilled for
superficial spreading
melanoma in 3.1% and for
lentigo maligna melanoma
in 0.7% of the cases. 

• more epithelioid melanocytes

• prominent pagetoid growth

• epidermal hyperplasia

• no solar elastosis

• more spindled melanocytes

• uncommon pagetoid growth

• epidermal atrophy

• solar elastosis

26/830 (3.1%) 7/830 (0.7%)



The most common
combination of three
criteria for superficial
spreading melanoma was 
noted in 21% and for
lentigo maligna melanoma
in 5.5% of cases. This 
corresponds to data from
other studies, 

• prominent pagetoid growth

• epidermal hyperplasia

• no solar elastosis

• uncommon pagetoid growth

• epidermal atrophy

• solar elastosis

46/830 (5.5%)181/830 (21%)



including one by Clark and
co-workers who concluded
in 1984 that“LMM is a 
rarity.”

Now this rarity

• prominent pagetoid growth

• epidermal hyperplasia

• no solar elastosis

• uncommon pagetoid growth

• epidermal atrophy

• solar elastosis

181/830 (21%) 46/830 (5.5%)

J Clin Oncol 1984; 2: 994

LMM is a rarity.



suddenly re-emerges as
one of the “two major
pathways” of melanoma
and with a ostensibly
characteristic genetic
profile that, however, has
been elaborated under
consideration of solar 
elastosis alone. A closer
look reveals that the
genetic profile is not quite
so characteristic.



Although BRAF mutations
are rare, they have been
found in 10% of cases, 
V600K mutations
exceeding the more
common V600E 
mutations. Inactivating
NF1 mutations are said to
be typical but are found in 
only 30% of cases, and KIT 
mutations in only 10%. 
Moreover, none of these
and other genetic changes
are specific but also found
in other types of
melanoma, e.g., KIT 
mutations in acral and
mucosal melanomas. In 
short, genetic alterations
do not suffice to define a 
distict type of melanoma, 
let alone a specific entity. 

• BRAF mutations rare                            
( ̴ 10%, BRAF V600K > BRAF V600E)

• inactivating
NF1 mutations
( ̴ 30%)

• activating
KIT mutations
( ̴ 10%)



This is were marked solar 
elastosis comes into play
as an additional defining
factor.

So how about solar 
elastosis? Evidently, it is a 
continuous variable 
ranging from absent to
marked, as also conceded
in the current WHO 
classification of
melanoma. As such, it
does not lend itself to the
dichotomous distinction of
low vs. high cumulative
sun damage. If only
melanomas with marked
solar elastosis are
considered, they are said
to distinguish themselves
by a characterized set of
features. 



• older patients

• especially head and neck 

• more “non-melanoma
skin cancer ”

• epidermal atrophy

• poorer demarcation
to the surrounding skin

• more mutations

• more UV-induced point mutations

Patients are significantly older
than those without marked
solar elastosis, melanomas
occur especially on the head
and neck, they are associated
more commonly with so-
called “non-melanoma skin
cancer,” they show epidermal 
atrophy, a poorer
demarcation to the
surrounding skin, more
mutations, and, especially, 
more UV-induced point
mutations. All those ostensibly
peculiar features are directly
related to the definition. 



• older patients

• especially head and neck 

• more “non-melanoma
skin cancer ”

• epidermal atrophy

• poorer demarcation
to the surrounding skin

• more mutations

• more UV-induced point mutations

Of course, patients with
marked solar elastosis are
significantly older because
solar elastosis needs some
time to develop; of course, 
melanomas are found chiefly
on the head and neck and are
associated more commonly
with other types of UV-
induced cancer; of course, the
epidermis tends to be
atrophic and the demarcation
poor because of melanocytic
hyperplasia in the
surrounding sun-damaged
skin; of course, there are UV-
induced mutations. All of
those features are expected in 
sun-damaged skin, whether
or not there is a melanoma.



There are also some
peculiarities not explained
readily by the definition, 
including some of the
genetic findings and the
rarity of associated nevi. In 
our own study we found a 
greater ratio of diameter
through thickness in 
melanomas with marked
solar elastosis, i.e., 
melanomas with the same 
thickness tended to be
broader in sun-damaged
skin. However, though
significant statistically, this
was only a tendency.  As 
for all other variables, 
exceptions were too
common for recognition of
any distinct subtype. 

• BRAF mutations rare                            
( ̴ 10%, BRAF V600K > BRAF V600E)

• inactivating NF1 mutations
( ̴ 30%)

• activating KIT mutations
( ̴ 10%)

• associated nevi rare

• greater quotient of diameter/thickness



As but one example, take
case 10 of the self
assessment, a melanoma
from the nose of an 83 
year-old woman. Because
of marked solar elastosis, 
one may be prompted to
classify it as “lentigo
maligna melanoma,” but it
is relatively thick in 
comparison to its small
diameter.

Woman, 83 y., nose Case 10



Moreover, the epidermis is
hyperplastic rather than
atrophic, nests
predominate over solitary
melanocytes, melanocytes
are present in all reaches
of the epidermis,

Woman, 83 y., nose Case 10



and neoplastic cells are
not spindled but 
epithelioid. If this
melanoma is classified as
“lentigo maligna
melanoma” because of
marked solar elastosis, all 
other criteria must be
ignored.

Woman, 83 y., nose Case 10



The same is true for the
association with nevi that
has been said to be rare in 
melanomas on sun-
damaged skin. In fact, 
though uncommon, it is
not exceptional. Of course, 
it may be difficult to
decide whether
monomorphous
melanocytes in the dermis
are part of the melanoma
or of an associated nevus, 
and even if interpreted as
nevus, they could be an 
incidental finding. After all, 
small nevi are also found
episodically in excisional
specimens of squamous or
basal cell carcinoma of the
head and neck. 



In the most frequently
quoted study concerning
“nevus-associated
cutaneous malignant
melanoma,” an associated
was found in 43% of
superficial spreading and
in 13% of lentigo maligna
melanomas. To use these
numbers to infer

SSM 43%

LMM 13%

Purdue et al., 2006



that there are
fundamental biologic
differences between
melanomas in skin with
high and low UV 
irradiation and that the
latter principally arise from
a pre-existing nevus, as
has been done in this
article about the
taxonomy of melanoma by
Boris Bastian, is more than
gutsy.

SSM 43%

LMM 13%

Purdue et al., 2006



Nonetheless, this
hypothesis has found
entrance into the new
WHO classification of
melanoma. The chief
reason for it is the fact
that not only most
melanomas in episodically
UV-exposed skin but also 
most nevi harbor BRAF 
mutations. It seems that
the V600E mutation in the
BRAF gene is a first step in 
the development of nevi
and melanomas, but one
should not confuse the
molecular basis with the
emerging lesion.



A nevus is not a mutation
but a tumor, and that
tumor cannot be
demonstrated in the vast
majority of melanomas. 
From the outset, 
melanomas behave
differently from nevi and
can be recognized as being
malignant early-on. By
that time, the decisive
phase of carcinogenesis
must have happened. 



Then they enlarge, and the
irregularity of growth as a 
direct reflection of their
biologic behavior in the
tissue becomes more
apparent, but wherever
one looks,



there are the same cells, 
one clonal proliferation, 



one and the same 
pathologic process



that fulfills the definition
of malignant neoplasia, 
namely, 



the “potential to kill by
destruction locally or by
metastases widely.”
If one does not interfere, 
this melanoma will 
continue to grow, 



and additional mutations 
lead to the development 
of new populations of 
cells. In other words, 
growth is associated not 
only with quantitative but 
also qualitative changes. 
But this is true for all 
phenomena in nature, 



and often qualitative 
changes are far more 
striking. They do not 
suffice to postulate a new 
biologic entity. 



A melanocytic neoplasm 
without the potential to 
kill, i.e., a melanocytic 
nevus, displays a 
completely different 
behaviour from its outset, 
as has been demonstrated 
conclusively by 
dermatoscopic follow-up 
studies years ago. 
Morphologically, it has a 
more regular architecture 
that usually allows for its 
specific recognition.

Naevus Melanom



From such a nevus, a 
melanoma may arise, 
characterized by a 
different population of 
cells

Case 11



that also show a different 
pattern of proliferation, as 
illustrated by case 11 of 
the self assessment. Data 
concerning the prevalence 
of that event vary 
markedly in the literature, 
but there is unanimity that 
it is very rare. 

Case 11



Different parts of the 
lesion are not always as 
sharply demarcated from 
one another as in case 11, 
but they always result 
from a clonal proliferation. 

HMB45

Case 11



One cell of an originally 
benign lesion becomes 
bad and starts to 
proliferate, a melanoma 
arises on a nevus. This 
may happen. 



a melanoma arises on a 
nevus. This may happen.



Within the growing 
melanoma, new clones of 
cells may arise that turn 
from bad to truly 
diabolical. This is common 
in advanced melanomas.



But what never happens is 
a gradual  change in the 
character of all neoplastic, 
turning, in synchrony, from 
being friendly and benign 
to being somewhat 
disgruntled, and really bad 
in the end. This is pure 
fiction,



but that fiction is 
conveyed in the WHO 
classification. This lesion is 
said to be a “compound
dysplastic-nevus, high 
grade,” by definition a so-
called “intermediate 
lesion.” In actuality, it is a 
completely banal Clark’s
nevus with a regular
architecture, evenly
distributed cells, and the 
same type of cells from 
left to right; there is no 
evidence of a new, 
aggressive cell population 
on top of a benign one.WHO:

Intermediate lesion

„Compound dysplastic

nevus, high grade“ 



The same is true for this 
lesion, an “atypical Spitz 
tumour.” There is only one 
pattern of growth, one 
population of cells. Of 
course, such lesions may 
be difficult to interpret, 
but a lesion of which I 
don’t know what it is is
not an “intermediate 
lesion” but a lesion of
which I don’t know what it
is.

WHO:

Intermediate lesion

„Atypical

Spitz tumour“ 



Take case 12 of the self 
assessment, a spitzoid
lesion from the knee of a 
56 year-old lady, difficult 
to interpret and within the 
range of what has been 
reported as an “atypical
Spitz tumour.” It is sharply
circumscribed, consists
mostly of nests, and
melanocytes are
distributed evenly. 

Woman, 56 y., knee Case 12



However, nests are very
large and confluent, and
the lesion is asymmetrical, 
with solitary melanocytes
scattered throughout the
epidermis at one edge
only. 

Woman, 56 y., knee Case 12



According to the WHO 
classification of
melanoma, “atypical Spitz 
tumours” often have “≥ 1 
chromosomal
abnormality” and are said
to belong to a category of
neoplasms “that have
more pathogenic
mutations than found in 
benign naevi and fewer
mutations than found in 
melanomas.” This may be
true for this individual 
lesion. But even if this the
case and the lesion is
“intermediate” in terms of
chromosomal
abnormalities and maybe
even prognosis,

Woman, 56 y., knee

Atypical Spitz tumours

≥ 1 chromosomal abnormality

… more pathogenic mutations than found in benign

naevi and fewer mutations than found in melanomas

Case 12



it is not immediate in its
biologic evolution, starting
off as a Spitz nevus and
evolving to an “atypical Spitz 
nevus” through additional 
genetic changes en route to
Spitz melanoma, because it
is clearly composed of one
population of cells. Those
cells are the same 
everyplace, like siblings, like 
identical twins.

Is there a category of
malignant melanocytic
neoplasms with a behavior
so favorable that it is
intermediate prognostically, 
just as squamous cell
carcinomas of the same size
have a prognosis better than
melanoma and worse than
basal cell carcinoma? 

Woman, 56 y., knee Case 12



In the WHO classification, 
this is claimed for Spitz 
melanoma that is said to
be “usually less aggressive 
in terms of lethal
behaviour than are
similarly staged
conventional melanomas.”
However, the more
favourable prognosis may
be caused by inclusion of
some benign Spitz nevi in 
statistical analyses.

Spitz melanoma

usually less aggressive 

in terms of lethal

behaviour than are

similarly staged

conventional

melanomas



Death from lesions such as
this one has been
described repeatedly, and
the presumably favorable 
prognosis has been called
in question. Moreover, no
definition has ever been
forged for “conventional
melanoma,” and the
definition of “Spitz 
melanoma” in the current
WHO classification is
extremely vague,

Spitz melanoma

usually less aggressive 

in terms of lethal

behaviour than are

similarly staged

conventional

melanomas



namely, “melanomas with
some morphological
resemblance to Spitz 
nevus.”

Can those melanomas be
characterized further? 

Spitz melanoma

melanomas

with some

morphological

resemblance to

Spitz nevus



An attempt was made by
Rossitza Lazova and co-
workers who, by exome-
sequencing, found
“prominent similarity
between Spitzoid and
conventional melanomas,”
i.e., no significant genetic
differences. 



In response, the group of
Boris Bastian examined
spitzoid melanomas, found
the supposedly typical
genomic hallmarks of Spitz 
lesions in only few of them
and concluded that
“histopathology is an 
unreliable predictor of
Spitz lineage.”



In other words, according
to them, Spitz lineage has
nothing to do with the
definition of Spitz 
melanoma given in the
WHO classification, and
there is no correlation of
variables across several
hierarchical levels as a 
prerequisite for
recognition of any distinct
biologic process. 



Nonetheless, Spitz 
melanoma is presented as
a distinct “pathway” of
melanoma with a 
characteristic genomic
profile in the WHO 
classification. Moreover, 
that “pathway” is claimed



to start with Spitz nevus
and eventuate to “atypical
Spitz tumour,” until finally
reaching the endpoint of
Spitz melanoma, as if this
were a progressive 
process. How can those
contradictions be
explained?

The reason is that the
authors fell victim to an 
old mistake of Clark that
has been perpetuated
with strong force by
members of his school, 
namely, to confuse
multistep carcinogenesis
on a genetic level with the
evolution of lesions
histopathologic and
clinical.



In a study on tumor
progression, Clark 
envisioned a multistep
evolution of lesions, from
a “common acquired
melanocytic nevus” via 
melanocytic dysplasia and
the so-called radial and
vertical growth phase of
primary melanoma to
metastatic melanoma, as if
each of those steps
resulted from an 
additional genomic
change. This model was 
defended against all 
common sense. 

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.



For example, “the
intraepithelial
containment of atypical
cells” in melanoma in situ 
was said by Rywlin “to be
due … to the lack of
complete transformation
of the cells,”



although every cell of a 
banal nevus is known to
be capable of crossing the
basement membrane.



Based on those ideas, 
Shain and co-workers in 
2015 conducted a study
concerning “the genetic
evolution of melanoma
from precursor lesions” in 
which they examined the
rare exception of
melanoma arising on a 
nevus. In other words, the
conclusion that melanonas
develop on “precursor
lesions” was already part
of the study design. 



In those selected tumors, 
the authors studied
genetic changes at various
sites, and in areas that
could not be assigned
clearly to either the nevus
or the melanoma
compartment, they found
a slightly enhanced
frequency of mutations. 



This was their only
evidence for the existence
of “intermediate lesions.” 
They claimed that cells of
“intermediate lesions” 
were only “partially
transformed,”



a notion adopted in the
current WHO 
classification, and, of
course, they were right. 
But when is a cell “fully
transformed”? With five, 
fifty or hundred
mutations? 



More is always possible, 
especially in melanoma
with its genetic instability,



and in this sense, even
these cells are not “fully
transformed.”
If such terms are being
used, they should be
defined which has never
been done. And if “fully
transformed cells” are the
measuring stick for
malignancy, 



one cannot make the
diagnosis of melanoma in 
cases such as this one. 
Then this lesion is not a 
melanoma



because its cells are only
“partially transformed.” 
However, then one should
not be surprised if, every
now and then, patients
without melanoma
develop melanoma
metastases.



Classification is always
difficult because no two
individuals are the same.



As Buffon pointed out in 
1745, “the more one 
increases the number of 
one’s divisions, in the case 
of products of nature, the 
closer one comes to the 
truth, since in reality 
individuals alone exist in 
nature.” Nevertheless, 
species can be
distinguished in botany, 
zoology, and medicine, 
and possibly also in regard
to melanoma. 

The more one increases the number of one’s 

divisions, in the case of products of nature, the 

closer one comes to the truth, since in reality 

individuals alone exist in nature.
Georges-Louis Leclerc de Buffon, 1749



Then, however, one must 
follow the genealogical
evidence, unite different 
stages of the same 
process, such as
melanoma in situ and
invasive melanoma, 
distinguish different 
processes from one
another, and refrain from
inventing names for
phenomena that cannot
be categorized easily, such 
as so-called “dysplastic
nevi” or “melanocytic
tumors of unknown
malignant potential,” and
then change the meaning
of those terms by
reframing them as distinct
biological categories.  



Philosopher Karl Popper explained
the difference between scientific
attitudes as follows: 
“Methodological nominalists … hold 
that the task of science is only to 
describe how things behave and 
suggest that this is to be done by 
freely introducing new terms 
whenever necessary, or by re-
defining old terms whenever 
convenient while cheerfully 
neglecting their original meaning.” 
By contrast, “methodological 
essentialists are inclined to 
formulate scientific questions in such 
terms as ‘what is matter’ … and they 
believe that a penetrating answer to 
such questions, revealing the real or 
essential meaning of such terms and 
thereby the real or true nature of 
the essences denoted by them, is at 
least the necessary prerequisite of 
scientific research, if not its main 
task.”

Methodological nominalists … hold that the

task of science is only to describe how

things behave and suggest that this is to be

done by freely introducing new terms

whenever necessary, or by re-defining old

terms whenever convenient while cheerfully

neglecting their original meaning. …

Methodological essentialists are inclined to

formulate scientific questions in such terms

as ‘what is matter’ … and they believe that

a penetrating answer to such questions,

revealing the real or essential meaning of

such terms and thereby the real or true

nature of the essences denoted by them, is at

least the necessary prerequisite of scientific

research, if not its main task.

Karl Popper, 1957
Karl Popper
1902-1994



Obviously, it depends on 
the scientific discipline
whether recognition of
species is the main task or
merely a necessary
prerequisite of scientific
research. For many
endavours, ranging from
basic research to
therapeutic trials, it is a 
necessary prerequisite, 
but for dermatopathology, 
as a diagnostic discipline, 
it is clearly the main task, 

Methodological nominalists … hold that the

task of science is only to describe how

things behave and suggest that this is to be

done by freely introducing new terms

whenever necessary, or by re-defining old

terms whenever convenient while cheerfully

neglecting their original meaning. …

Methodological essentialists are inclined to

formulate scientific questions in such terms

as ‘what is matter’ … and they believe that

a penetrating answer to such questions,

revealing the real or essential meaning of

such terms and thereby the real or true

nature of the essences denoted by them, is at

least the necessary prerequisite of scientific

research, if not its main task.

Karl Popper, 1957



and without rising to that
challenge seriously, a 
specific diagnosis will 
remain an illusion. 

The Specific Diagnosis –
Pretension or Illusion?


