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Although biopsy is an 
extremely important 
aspect of dermatology, its 
possibilities and 
limitations are rarely 
discussed. Having 
addressed that issue 
repeatedly in the past 
years, I chose to speak 
about “problems of 
biopsy” today. At second 
thought, however, I came 
to realize 
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that this subject sounds 
exceptionally boring. 
Therefore, I reconsidered 
and came up with a better 
title: 
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“The Biggest Problem in 
Dermatology – and Ways 
to Resolve It.” This may
come a little bit
unexpectedly, but the
goods news for all those
who wanted to hear
something about
“problems of biopsy” is
that only the title has
been changed. The subject
will be the same because I 
consider current practices
of biopsy to qualify as “the 
biggest problem in 
dermatology” today.
Of course, one might
argue that dermatology is
in excellent shape if
current biopsy practices
are its biggest problem. It
is true that times were
worse. 
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Just a few decades ago, 
biopsies were performed
rarely, and often far too
late, e.g., in the mid 20th 
century when textbooks of 
dermatology still claimed
that melanomas began as
“black nodules,” 



or in the 1980s, when
melanomas were biopsied
at an early stage but were
not recognized for what
they were, being referred
instead to as “melanocytic 
dysplasias”.



Meanwhile, criteria for
early histopathologic
diagnosis of melanoma
have become clearly
established, 



such as irregular
distribution of 
melanocytes, 

irregular distribution

of melanocytes



nests varying in size and 
shape,

irregular distribution

of melanocytes

nests varying in 

size and shape



confluence of nests, irregular distribution

of melanocytes
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size and shape
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focal predominance of 
solitary melanocytes, 

irregular distribution

of melanocytes

nests varying in 

size and shape

focal predominance of

solitary melanocytes

confluence

of nests



melanocytes in the upper
reaches of the epidermis,

irregular distribution
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nests varying in 

size and shape
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and melanocytes deep
down adnexal epithelia. 
Improvement of 
histopathologic criteria for
incipient melanomas also 
enabled those lesions
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to be recognized clinically, 
and today, the ABCD rule
established in 1985 is well
known even by the laity. 

• Asymmetry

• Border irregularity

• Color variegation

• Diameter > 6 mm



Likewise, other cutaneous
neoplasms can be
recognized at an early
stage based on 
irregularities in color, 
cornification, or structure.

Diagnosis, however, 
becomes increasingly
difficult with progressively
earlier stages. 



In that regard, screening
campaigns have put
dermatologists under
great pressure. More and 
more patients present 
themselves with tiny 
lesions, and physicians are 
under great pressure not 
to overlook anything. The 
challenge is no longer 
diagnosis of carcinoma in 
situ 



but of lesions that may 
represent incipient 
carcinoma in situ,



no longer of melanoma in 
situ 



but of lesions that may 
represent incipient 
melanoma in situ. In cases 
of doubt, those lesions are 
biopsied out of fear to 
overlook something. In 
principle, that attitude is 
desirable, but it is also 
creates problems, three of 
which are especially 
important:



First, unnecessary biopsies 
of countless benign lesions 
are performed; second, 
there is an enhanced risk 
of histopathologic 
misdiagnosis at early 
stages; and third, the 
quality of biopsies is 
reduced as a result of 
enhanced frequency of 
them. Let’s take a closer 
look at those problems.

• Unnecessary biopsies of countless

benign lesions

• Enhanced risk of histopathologic

misdiagnosis

• Reduced quality of biopsies as a 

result of enhanced frequency



First, in principle, any
excision of a benign lesion
qualifies as overtreatment. 



Because of cancer
screening, that kind of 
overtreatment has
become extremely
common. Epidemiologists 
have called for changes in 
that practice for years, and 
they are right to deplore



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

Biopsy samples are taken from hundreds

of thousands of benign lesions … In 

addition to needless morbidity, these

interventions cost billions of dollars.



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



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



and our numbers are far 
higher. The majority of 
those nevi were very 
small, 

36,4



3 to 4 mm in diameter or 
even smaller. At that stage, 
it is extremely difficult to 
distinguish nevi and 
melanomas from one 
another because the latter 
did not have enough time 
to develop features that 
make them recognizable, 
such as an irregular border 
or irregular distribution of 
pigment. 



This takes us to the second 
problem, namely, the 
enhanced risk of 
histopathologic 
misdiagnosis in early 
lesions. Naturally, 
histopathologists are 
confronted with the same 
problem as clinicians: 

• Unnecessary biopsies of countless

benign lesions

• Enhanced risk of histopathologic

misdiagnosis

• Reduced quality of biopsies as a 

result of enhanced frequency



lesions did not have 
enough time to develop 
features that make them 
recognizable. For example, 
there are no or only few
nests in early lesions. 
Without nests, there is no
confluence of nests, and 
predominance of solitary
melanocytes is inevitable. 



If the distribution of those
melanocytes is slightly
irregular,



and there are but a few
melanocytes above the
basal layer, diagnosis
becomes a guessing game: 
This may be a nevus, but a 
melanoma cannot be
ruled out, and because
nobody wants to overlook
a melanoma, 
overdiagnoses are so 
common. Because what
happens in the event of 
error? 



If a benign lesion is
classified as malignant, 
one gets a medical laurel
wreath because patients
believe they have been
saved; 

Naevus Melanom



if a malignant lesion is
classified as benign, a 
recurrence may occur, and 
one may be taken to court. 
This is a strong incentive
to err on the malignant
side. This is true equally
for clinicians and 
histopathologists, 

Naevus Melanom

Melanom        Naevus



and  the so-called
“melanoma ‘epidemic’” is 
probably caused, in part, 



by “overdiagnosis of 
melanoma” to which Earl 
Glusac referred as 
“arguably the most 
difficult problem that we 
face in dermatopathology
today.”

Of course, overdiagnosis
cannot be ommitted
completely, but, for the
most part, this is self-
made problem,

I believe that the overdiagnosis

of melanoma is arguably the

most difficult problem that we

face in dermatopathology today.



a consequence of the
reduced quality of biopsies
as a result of enhanced
frequency of them. The 
more biopsies are
performed, the less time 
can be devoted to them;
even a suture is too
laborious, and so we have
arrived

• Unnecessary biopsies of countless

benign lesions

• Enhanced risk of histopathologic

misdiagnosis

• Reduced quality of biopsies as a 

result of enhanced frequency



in the era of minuscule
biopsies.

How was that possible? 
The main reason was 
changes in biopsy
practices of melanocytic
neoplasms. 



Only a few decades ago, 
melanomas were
practically always excised
with a wide margin
because of fear of 
disseminating tumor cells
through the surgical
procedure. 



Wide excisions were
performed even if there
was only a vague suspicion
of melanoma. This 
changed when incisional
biopsies were shown to be
safe.



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



One problem in the 
histopathologic diagnosis 
of melanoma is the limited 
significance of cytologic
aspects; nevi may show 
striking nuclear atypia, 
whereas nuclear atypia 
usually minimal in early 
melanomas. 



For that reason, 
architectural feature are 
essential for diagnosis.  In 
this melanoma, for 
example,



nests vary in size and 
shape and have become 
confluent, solitary 
melanocytes predominate 
in foci,

nests vary in
size and shape

predominance of 
solitary melanocytes

confluent
nests



nd there are melanocytes 
in the upper reaches of 
the epidermis. 

nests vary in
size and shape

predominance of 
solitary melanocytes

melanocytes in upper
reaches of epidermis

confluent
nests



Moreover, the lesion is 
strikingly asymmetrical 
and poorly circumscribed 
by solitary melanocytes. 

nests vary in
size and shape

predominance of 
solitary melanocytes

melanocytes in upper
reaches of epidermis

poor
circum-
scription

asymmetry

confluent
nests



Most importantly, 
melanocytes are 
distributed unevenly: 
there are a few large nests 
at the edge, then small 
confluent nests, then 
solitary melanocytes, then 
nests again, then solitary 
melanocytes.  The 
fluctuating architectural 
pattern is a direct 
consequence of biologic 
behavior, namely, irregular 
growth, and far more 
important for diagnosis 
than cytologic features. It 
can be assessed only if the 
lesion in not too small, 

Irregular distribution

of melanocytes

nests vary in
size and shape

predominance of 
solitary melanocytes

melanocytes in upper
reaches of epidermis

poor
circum-
scription

asymmetry

confluent
nests



and if the biopsy is not too 
small. In a punch biopsy, 
the majority of criteria 
cannot be assessed. Those 
that remain may still allow 
a correct diagnosis to be 
made, but if, by chance, 

nests vary in
size and shape

melanocytes in upper
reaches of epidermis

confluent
nests



an area is sampled in 
which there are no 
diagnostic findings, the 
risk of misinterpretation is 
substantial. 



In an area such as this 
one, composed nearly 
exclusively of tiny nests of 
small melanocytes at the 
dermo-epidermal junction, 
misdiagnosis as a nevus in 
almost inevitable.
Nearly all criteria for
diagnosis of melanoma
pertain to changes in the
epidermis. The dermis
reveals practically no
information. This is why, in 
the case of an incisional
biopsy, 



a broad shave is preferable
to a punch. The same is
true for other superficial
neoplasms.



For example, basal-cell
carcinoma often shows
large zones of regression.



In a punch biopsy, one
often sees only
granulation tissue. 



The probability to harvest
relevant findings is much
greater with a shave.



Shave biopsies with a 
sharp knife are preferable
to all other techniques for
superficial removal of 
tissue. 



Electrodissecation should
never be used because it is
associated with massive 
artifacts caused by electric
current; 



those so-called
stringbean-shaped cells
are difficult to evaluate, 
and unexpected changes
may be overlooked easily. 



If the curette it chosen, it
should be used rigourously
in the so-called “potatoe-
peeler technique” that
allows to exert pressure. 



As a result, large coherent
pieces of tissue can be
removed that are easy to
evaluate.



By contrast, the “pencil 
technique,” with the
curette being held by two
fingers only, often
produces small fragments
of tissue that bear a 
significant risk of 
overlooking focal changes. 
In this seborrheic
keratosis, for instance, 



there were tiny changes of 
melanoma in situ in only
few of hundreds of 
fragments.



As a rule, the shave
technique produces a 
coherent piece of tissue
and, more than that, 



it may suffice for complete
excision of neoplasms. In 
that instance, 
histopathologic diagnosis
is not compromised at all, 
and the cosmetic result is
usually better than after 
deep excisions.



The time of multiple 
dehiscent scars following
serial excisions of nevi is
over.



The shape technique has
rightly been praised as
“simple and useful”: “No 
procedure in medicine 
matches the shave biopsy 
for simplicity and 
usefulness.” However, 
because of the aspired 
simplicity, useful 
modifications have never 
gained wide acceptance. 



For example, instruments 
with a bent blade have 
been introduced in order 
to facilitate deep shaves 
but, in general, 



shave biopsies continue to 
be performed by raising a 
skin fold and going 
through it with a stiff 
scalpel, the result being 
shaves very superficial.



Likewise, measures have 
been proposed to prevent 
specimens from curling 
during fixation because of 
shrinkage of the dermis. 



This is an important issue 
because shrinkage may 
result in improper 
orientation and 
subsequent tangential 
sections that compromise 
the assessment of criteria 
for diagnosis. In this 
specimen, for example, 
the border cannot be 
assessed,



and without those nests in 
the dermis, one might be 
tempted to invoke the 
diagnosis of melanoma in 
situ because of some 
melanocytes above the 
junction.



Curling of thin-shaved 
specimens can be 
prevented by sticking the 
tissue to filter paper. 



An alternative is the “flat 
fixation technique;” the 
specimen is immersed in 
formalin, and then pressed 
gently to the neck of the 
bottle for a minute before 
being immersed again.

Unfortunately, those 
modifications interfere 
with the aspired simplicity, 
and are therefore hardly 
ever used. In general, 
problems associated with 
shave biopsies are passed 
over tacitly. This is not 
only true for technical 
problems 



but also for the reliability 
of diagnosis that has been 
assessed in but a single 
prospective study from 
Australia. Not surprisingly, 
the authors found that 
“increased odds of 
histopathologic 
misdiagnosis were 
associated with punch 
biopsy … and shave biopsy  
... compared with 
excisional biopsy.” That 
problem has not been 
addressed by any other 
study published in recent 
years. 



Most of those studies 
were performed by 
surgeons who averred that 
“shave biopsy is a safe and 
accurate method for the 
initial evaluation of 
melanoma,” but only as 
far as “accuracy of shave 
biopsy in T staging is 
concerned.” For surgeons, 
thickness of lesions is of 
prime importance because 
their guidelines require 
wider excisions of thicker 
lesions. Whether or not 
the diagnosis is correct is 
not their business.



In the past decades, the 
uncritical attitude toward 
the valuable technique of 
shave biopsy has resulted 
in a dramatic decline in 
the quality of biopsies. 
This comes as no surprise 
if one considers how the 
method is being taught: 
not into the dermis, not 
even into the viable 
epidermis, but only 
through the cornified
layer, as in these 
illustrations by the “Mayo 
Foundation for Medical 
Education and Research. 
All rights reserved.”



If one adheres to those 
recommendations, and 
even goes a little bit 
deeper, this is the result: a 
fragment of epithelium 
that shows no clear 
evidence of a melanocytic 
neoplasm.



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



that reveal what is 
probably a melanoma.
Shaves such as this one –



or this one, 



or this one – reflect the 
current practice of biopsy 
at least in the United 
States and Germany. They 
are miserable, but quickly 
accomplished and, 
therefore, often 
performed. The increasing 
frequency of biopsies 



has been countered by a 
reduction in fees. In 
Germany, for example, the 
remuneration for the 
removal of sutures has 
been cancelled, furthering 
the trend to minuscule 
biopsies for which sutures 
are not necessary. 



This includes punch 
biopsies which do not 
need to be sutured if they 
are only small enough.



The trend to smaller 
biopsies has been 
accompanied by studies, 
e.g., concerning “the 2-
mm punch biopsy in 
dermatological diagnosis.”
The motivation for that 
study was spelled out 
clearly: “Sutures are not 
necessary following a 2-
mm punch biopsy.” And 
this was the result: 

“… sutures are

not necessary

following a 2-mm 

punch biopsy.”



“In 79 of the 84 cases 
studied, the same 
histopathological
diagnosis was reached
with the 2-mm punch
biopsy and the standard
ellipse.” As attractive as
this result may sound, the
diagnosis itself is not 
sufficient. Equally
important is its degree of 
reliability, its dependability
in questionable cases. 

“… sutures are

not necessary

following a 2-mm 

punch biopsy.”



In cases that are typical
clinically, histopathologic
findings are often
unequivocal – even a 
millimetre may be enough
to confirm the clinical
diagnosis, as in this case of 
lichen planus that shows
all required criteria:



epithelial hyperplasia with
a saw-tooth pattern of 
rete ridges, wedge-shaped
hypergranulosis, compact
orthokeratosis, vacuolar
changes at the
dermoepidermal junction, 
necrotic keratocytes, and a 
lichenoid infiltrate of 
lymphocytes with some
melanophages in the
papillary dermis.



But this case looks very
similar. Another example
of lichen planus? 



No, because the infiltrate
is lichenoid only focally
and extends into the deep
dermis. This is a lichenoid
manifestation of lupus
erythematosus, 



and this is the clinical
picture. It is fairly
suggestive of LE, but LE 
was not suspected by the
clinician. Of course, a 
correct diagnosis is
important, and it was 
achieved only



because the biopsy was 
broad and deep enough.
In regard to dubious 
inflammatory dermatoses, 
“broad enough” means at 
least 4 mm.

“broad enough” 



One reason for that 
demand is the enhanced 
probability to capture at 
least one hair follicle. In 
many dermatoses, 
involvement of hair 
follicles is essential for 
histopathologic diagnosis, 

“broad enough” 



as in this case of mycosis 
fungoides, and 2-mm 
biopsy specimens often do 
not reveal a single follicle, 
even if multiple step 
sections are cut. Another 
reason for demanding at 
least 4 mm is the 
enhanced probability to 
capture focal changes. 

“broad enough” 



This is also mycosis 
fungoides in the early 
patch stage – a very large 
biopsy specimen

“broad enough” 



that shows mostly normal 
skin. The diagnostic 
histopathologic findings –

“broad enough” 



many lymphocytes with 
large nuclei in the 
epidermis in concert with 
only scant spongiosis – are 
limited to a tiny focus, and 
they probably would not 
have been exposed by a 
small punch. This large 
biopsy allowed the 
diagnosis to be made 

“broad enough” 



which is important for the 
patient and much better 
than wobbling around for 
years. 

“broad enough” 



“Deep enough” means 
that all involved layers of 
the skin must be sampled. 
In regard to panniculitides, 
this implies a broad and 
deep biopsy with a scalpel. 
There are two reasons. 

“deep enough” 



First, it is important for 
histopathologic diagnosis 
whether the infiltrate 
affects chiefly the septa of 
the subcutis, as in this 
case of erythema 
nodosum,

“deep enough” 



or the lobules of it, as in 
this case of erythema 
induratum. Second, the 
fatty tissue is very delicate 
and vulnerable. If 
compromised by 
inflammation, it may be 
dissolved completely if 
lobules are not stabilized 
by septa. Therefore, septa 
must be included, as has 
been done in this elliptical 
biopsy performed with a 
scalpel. The need for deep 
elliptical biopsies is 
emphasized in all 
textbooks, but, in reality, a 
biopsy such as this one

“deep enough” 



is as rare as a state visit of 
an American president in 
Brazil: it happens every 
few years. 

“deep enough” 



Most biopsies for 
panniculitides are 
performed with a punch. If 
the punch is big enough –
at least 6 mm – it may 
reveal diagnostic findings, 
but most of time, 



the punch is smaller and 
either samples no fatty 
tissue at all or just a tiny 
bit that allows no 
diagnosis to be made. 



Assessment of the
distribution of the
infiltrate is important not 
only for diagnosis of 
panniculitides, but also 
dermatitides. Therefore, 
the entire dermis should
be sampled which is best
accomplished with a 
punch.



Only a biopsy including the
entire depth of the dermis
allows superficial and 
deep infiltrates to be
distinguished from one
another. This is important



because, in some
inflammatory dermatoses, 
such as lichen planus, 
psoriasis, and bullous
pemphigoid, the infiltrate
is nearly always confined
to the superficial vascular
plexus at the border
between papillary and 
reticular dermis.

lichen planus

psoriasis

bullous pemphigoid



In others, such as LE, 
pityriasis lichenoides, and 
responses to arthropod
assaults, it extends to the
deep plexus at the border
between dermis and 
subcutis. Those
differences may be critical
for diagnosis. Some
colleagues, however, 
hesitate over going so 
deep because of fear of 
bleeding. Of course, one
of those vessels may be
damaged, but none of 
them is the aorta. Some
pressure or a suture, and 
bleeding stops. One
should not be too
reluctant,

lichen planus

psoriasis

bullous pemphigoid

lupus erythematosus

pityriasis lichenoides

arthropod assaults



the reason being that
pressure artifacts are
common if the punch is
not inserted deep enough. 
In that instance, the base
of the specimen is not 
formed by delicate fatty
tissue that does not resist
the withdrawal of the
specimen, but by coarse
collagen fibers of the
reticular dermis. Those
collagen fibers have one
major function: holding
together. There is a reason
that the reticular dermis is
used for producing leather, 

lichen planus

psoriasis

bullous pemphigoid

lupus erythematosus

pityriasis lichenoides

arthropod assaults



and no motor-bike racer
would consider to enter
the race with a suit made
of fat. 
If there are coarse
collagen fibers at the base
of a shallow punch biopsy
specimen, the latter
cannot be removed easily, 
and all too often,

lichen planus

psoriasis

bullous pemphigoid

lupus erythematosus

pityriasis lichenoides

arthropod assaults



this is the result: One still 
sees the murderous grasp
of the forceps but only
little else because all cells
have been crushed. The 
density of the infiltrate
suggests a lymphoma but, 
of course, in the case of 
lymphoma, cytologic
features are essential for a 
specific diagnosis, and the
latter cannot be assessed. 
Massive crush artifacts
such as these are seen
most commonly with very
dense infiltrates, the
reason being that cells
have no place to move
when pressure is exerted
by the forceps. Instead of 
being shifted left or right, 
they are pressed against
each other. 



In such cases, the
specimen must be
handled like a raw egg. 
The density of the
infiltrate can already by
discerned clinically and 
serves as an alarm signal: 
in lesions that solid, the
biopsy should not be too
small – 6 mm, if possible –
because crush artifacts
may then be confined to
the periphery and may
spare the center of the
specimen, 



and the specimen should
not be grasped with the
forceps but should be held
very gently at one edge



or should be poised into
the sample bottle.
This is a 6-mm punch
biopsy specimen that
allows the different layers
of skin to be discerned
clearly. Hence, it can be
processed with precision. 



The smaller a specimen
gets, the more difficult it is
to distinguish
macroscopically top from
bottom, and it may
happen easily that the
specimen is embedded at 
a wrong angle and is cut
tangentially, 



as in this example from
the oral mucosa. The 
biopsy came under clinical
differential diagnosis of 
oral lichen planus or
squamous-cell carcinoma. 
Only a tiny bit of 
epithelium is exposed, 



and it does not show any
nuclear atypia, but, of 
course, diagnostic
judgment is hampered
severely. Once a small
biopsy specimen has been
embedded and cut at a 
wrong angle, re-
embedding often does not 
help because most of the
lesion is already gone.   



Yet another drawback of 
very small specimens is
the diminuished chance to
detect a specimen mix-up
which is not uncommon. 
This is an important issue
not only in laboratory
medicine but also in 
dermatopathology, but I 
do not want to dwell on it
now, as it is the subject of 
a separate lecture. 



Suffice it to say that clues
most critical for detection
of a specimen mix-up are
the size the biopsy and the
clinical infomation
provided. Unfortunately, 
there is not only a trend to
smaller biopsies but also 
to less clinical information.



Not uncommonly, this is
what the computer shows: 
Clinical data: no entry. 
Material/localization: no
entry.

That attitude is becoming
more and more common, 
and it compromises
severely the ability of 
dermatopathologists to
perform their task. 



In principle, they look at 
the same lesion as the
clinician, only from
another vantage. That
vantage may be extremely
helpful because lesions
that look similar clinically
may look strikingly
different under the
microscope, such as lichen
planus and psoriasis. The 
opposite, however, may
also be true. 

PsoriasisLichen planus



For example, 
histopathologic changes
indistinguishable from
those of lichen planus may
be seen in an inflamed
seborrheic keratosis, also 
known as lichen planus-
like keratosis, or LPLK. 

LPLKLichen planus



There are other
histopathologic look-alikes
that can be distinguished
with ease clinically, for
example acanthosis
nigricans and 
papillomatosis confluens
et reticularis,

Acanthosis nigricans Papillomatosis confluens et reticularis



or pityriasis rosea and 
erythema anulare
centrifugum. For a correct
interpretation of 
histopathologic findings, 
the clinical diagnosis is
essential, even if it is
wrong. For example, if a 
specimen comes in under
the suspicion of erythema
anulare centrifugum

Pityriasis rosea Erythema annulare centrifugum



and shows a psoriasiform
dermatitis, that
constellation raises the
suspicion of tinea which
also gives rise to annular
lesions, 



and it may prompt the
histopathologist to search
for hyphae; 



here they are!

What are the most
essential pieces of clinical
information?



In regard to inflammatory
dermatosis, the single most
important one is the number of 
lesions. It makes a big difference
whether a patient has one, ten, 
or more than a hundred lesions. 
The involved anatomic sites
should also be conveyed, in 
addition to the site of biopsy, 
and at least one diagnosis should
be proposed in order to enable
the histopathologist to get a 
sense for the clinical picture. In 
regard to neoplasms not excised
completely, the size of the lesion
must be told, possibly together
with a brief note on the clinical
history. Those few words can be
written down in seconds, and 
they could improve the accuracy
of diagnosis substantially. 
Nonetheless, request forms such 
as these have become an 
exception.



What is the reason? In my
view, the dramatically
decreasing care in the
execution of biopsies is
closely connected to
changes in the technique
for biopsy of melanocytic
neoplasms that have
affected, and infected, the
whole realm of 
dermatology. Biopsy has
changed from a selective, 
carefully planned surgical
procedure to mass
processing



carried out with no more
deliberation than a blood
draw. 
The problem starts with
the choice of the biopsy
technique. 



If biopsies are performed
indiscriminately by shave
technique, regardless of 
inspection or palpation of 
the lesion, the relevant 
process may not be
sampled, as in this
example of granulomatous
folliculitis,



not to mention the basal-
cell carcinoma beneath it. 



It continues with the
choice of the biopsy site. If
the site is not selected
thoughtfully, results will 
often be meaningless. 



In inflammatory
dermatoses, lesions
should be sampled that
are fully developed

• fully developed



and not altered
secondarily, • fully developed

• not altered

secondarily



such as this papule of 
pityriasis lichenoides, or
the inflamed rim of 
erythema annulare
centrifugum.

• fully developed

• not altered

secondarily



With rare exceptions, one
should neither select the
earliest

• fully developed

• not altered

secondarily



nor the latest stages, and 
one should exclude lesions
excoriated or crusted. 

• fully developed

• not altered

secondarily



The same applies to
neoplasms. When
performing an incisional
biopsy, 

• fully developed

• not altered

secondarily



the most advanced
portion of the lesion
should be sampled, 

• fully developed

• not altered

secondarily



rather than the early
macular stage in the
periphery

• fully developed

• not altered

secondarily



or a zone of regression. 
Those rules may sound
self-evident, but they are
frequently not observed.

• fully developed

• not altered

secondarily



In this advanced
melanoma, the biopsy was 
taken at the edge, and in 
the periphery of the scar
of this re-excision
specimen, 

• fully developed

• not altered

secondarily



one sees only tiny nests of 
melanocytes confined to
the dermo-epidermal 
junction. In the absence of 
other findings, those nests
could be misinterpreted
easily as a junctional
nevus.

• fully developed

• not altered

secondarily



In the previous biopsy, 
changes were hardly more
telling, and it was lucky 
circumstance that a re-
exicsion had been
recommended. Such 
biopsies may be deadly. 
Biopsy is much more than
just a blood draw, and the
declining quality is a 
dramatic problem.

• fully developed

• not altered

secondarily



This problem is real. 
Studies have
demonstrated clearly the
“trend toward smaller 
specimens.” Over the 
years, the number of 
specimens has risen, and 
their size has shrunk. 
Worries that “the 
decreased size of shave 
biopsy specimens may 
affect patient care” are all 
too justified. 



The trend has begun in the 
United States but, 
meanwhile, the 
“miniaturization of skin 
biopsies” is a problem in 
all developed countries. 
Nonetheless, it is hardly 
ever addressed in public 
fora. Why is there no 
outcry?



Why no catchlines in 
major newspapers 
because of this scandal in 
dermatology, Scandal in Dermatology:

Biopsies
Becoming

Smaller and

Smaller –

Patient 

Management 

Jeopardized



why no night-time 
demonstrations? 

There are several
explanations. Only

Knaves

Do

Shaves

Against

Minuscule

Biop-

sies !



First, even minuscule
biopsies provide results. 
Sometimes, the cornified
layer is enough for a 
specific diagnosis, if it
shows fungi in the case of 
tinea or staggered mounts
of parakeratosis with
neutrophils at their
summits in psoriasis. 

Only

Knaves

Do

Shaves

Against

Minuscule

Biop-

sies !

• Minuscule biopsies

provide results



This is also true for
neoplasms: in this
extremely superficial
shave biopsy specimen, a 
melanoma can be
diagnosed with confidence
based on the irregular
distribution of 
melanocytes, or at least 
with a high degree of 
probability. This takes us
to the second explanation: 

Only

Knaves

Do

Shaves

Against

Minuscule

Biop-

sies !

• Minuscule biopsies

provide results



the reliability of diagnosis
is not measurable. 
Whether the diagnosis of 
melanoma in this case is
100% certain, 99%, or
85%, cannot be specified; 
in the end, interpretation
of findings is always
subjective. This is almost
certainly a melanoma, but 
minimal doubts remain. 
The latter, however, are
difficult to communicate, 
and because a diagnosis is
needed for the
management of patients, 
it is usually given in cases
such as this one. The 
written pathology report
looks just the same, no
matter whether the biopsy
was excellent or
miserable. 

Only

Knaves

Do

Shaves

Against

Minuscule

Biop-

sies !

• Minuscule biopsies

provide results

• Reliability of diagnosis

is not measurable



The third explanation is
that overdiagnoses usually
go unnoticed. Should this
not be a melanoma, 
nobody will find out. Only

Knaves

Do

Shaves

Against

Minuscule

Biop-

sies !

• Minuscule biopsies

provide results

• Reliability of diagnosis

is not measurable

• Overdiagnoses go

unnoticed



For those reasons, cancer
screening also bares risks, 
as has been emphasized
repeatedly in recent years, 
but without due 
consideration of the
underlying reasons. 

Against

Minuscule

Biop-

sies !

• Minuscule biopsies

provide results

• Reliability of diagnosis

is not measurable

• Overdiagnoses go

unnoticed



Therefore, wrong
conclusions have been
uttered, e.g., to withdraw
from cancer screening. In  
German television, cancer
screening has been
referred to as the “game 
with the Angst.”



The New York Times 
warned that cancers 
survivors may, in reality, 
be “victims of 
overdiagnosis.”
Epidemiologists especially 
have addressed the 
problem of overdiagnosis
and have re-defined the 
term.



To them, “overdiagnosis” is 
not a misdiagnosis but a 
“histologically established
diagnosis of invasive or
intraductal breast cancer that
would never have developed
into a clinically manifest 
tumour during the patient’s
normal life expectancy if no
screening examination had
been carried out.” 
Of course, nobody knows in 
advance whether or not a 
histopathologically
established malignant
neoplasm will develop into a 
“clinically manifest tumour,”
and, of course, a patient may
exceed his or her “normal life 
expectancy”? Just think of 
Oscar Niemeyer who died of 
melanoma at age 105. 



Nevertheless, this
caricature of a definition
has become accepted
worldwide, and it has
been proposed, as “a 
prescription for change,”
to simply refer to the early
stages of cancer by
another name: “We 
propose the term indolent 
lesion of epithelial origin, 
or ILDE, for those lesions 
(currently labelled as 
cancers) and their 
precursors that are 
unlikely to cause harm if 
they are left untreated.”



Moreover, it has been 
proposed that “screening 
guidelines should be 
revised to lower the 
chance of detection of 
minimal-risk IDLEs and 
inconsequential cancers 
with the same energy 
traditionally used to 
increase the sensitivity of 
screening tests.”



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

In my view, those
proposals are misleading
and dangerous. It is true
that malignant neoplasms
often grow slowly and do 
not need to be treated
immediately, 



but sometimes
progression is surprisingly
rapid. Moreover, if
medicine wants to be
reckoned as a natural
science, it must recognize
and name entities for
what they are. A 
melanoma in situ is a small
melanoma and a 
carcinoma in situ a small
carcinoma, 



just as a lion puppy is a 
lion – currently harmless, 
but a hazardous predator
nonetheless –, and no
zoologist would ever
propose to classify it as an 
“indolent example of the 
family of cats.” It is 
untenable scientifically 
and potentially dangerous 
to refer to entities by 
obfuscating names. 



In order to resolve the
problem of overdiagnosis, 
more is required than
terminological
prestidigitation; one must 
to address the underlying
cause. 



In dermatology, the chief
cause is poor biopsies. 
How can that be resolved?The Biggest Problem 

in Dermatology

And Ways to Resolve It



First, one must increase
awareness of that
problem. In principle, 
minuscule biopsies are
known to be dangerous. 
This subliminal knowledge
must be made explicit by
addressing inadequate
biopsies at congresses and 
in the medical literature. 

The Biggest Problem 

in Dermatology

And Ways to Resolve It



Second, at least during
their residency training, 
dermatologists should
study their own biopsies
microscopically in order to
get a sense for problems
created by them. In 
former times, this was 
customary at departments
of dermatology, but it has
been neglected in recent
decades. Histopathologic
study of one’s own
specimens is the best
method to remedy flaws in 
biopsy technique. 

The Biggest Problem 

in Dermatology

And Ways to Resolve It



Third, one should not push 
too hard for early
diagnosis. If melanocytic
neoplasms are biopsied at 
a stage this early, many
nevi will be removed
unnecessarily for a single
melanoma.

The Biggest Problem 

in Dermatology

And Ways to Resolve It



In a recent study
concerning biopsies for
melanoma, the authors
proposed to use the “6-
mm criterion in the ABCD 
rule” as an indication for 
biopsy of pigmented 
lesions, arguing that 
“lesions larger than 6 mm 
in size had higher positive 
predictive value” and that 
melanomas measuring 6 
mm in diameter are hardly 
ever dangerous. In 
principle, I concur with 
that suggestion. 



Of course, clinical
diagnosis can be improved
by techniques such as
dermatoscopy and 
confocal microscopy, and if
criteria for malignancy are
fulfilled clearly by smaller
lesions, the latter should
be excised. 



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



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



In general, however, I 
believe that the 6-mm rule
is not a bad idea, one
reason not mentioned in 
that study being that
histopathologic diagnosis 
is far more reliable than in 
smaller lesions.
Fourth, if smaller lesions
are excised, they should at 
least be excised
completely, and with a 
narrow margin of normal 
skin. This should be easy 
because they are so small. 



If a lesion that small
extends to a lateral 
margin, or if extension to
one margin is simulated by
a tangential cut of a coiled
superficial shave biopsy
specimen, the risk of 
overdiagnosis is
substantial. This is
probably a nevus, but a 
melanoma in situ cannot
be ruled out. Therefore, a 
re-excision is
indispensable, but all too
often,



it does not resolve the
conundrum either
because nothing or only a 
small portion of the lesion 
is left. In the latter 
instance, 



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



Fifth, whenever a 
neoplasm is excised
incompletely, or with a 
very narrow margin, the
clinical diameter should be
communicated on the
request form. The clinical
information should
compensate for anything
the histopathologist
cannot see, such as size
and architecture of the
lesion. 



It makes big difference
whether a punch biopsy
specimen comes from a 
lesion measuring 2 mm or
2 cm in size. 



A clinical picture is even 
better. 



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



Sixth, one should refrain 
from biopsy of irritated 
lesions. As in this wart, 



irritation may result in 
considerable nuclear 
atypia and mitotic figures, 
and in superficial biopsy 
specimens, those changes 
may cause overdiagnosis
as squamous cell 
carcinoma. The magnitude 
of this problem cannot be 
overemphasized. There is 
no doubt that every day, 
around the world, 
thousands of irritated 
warts or seborrheic 
keratosis are misdiagnosed 
as squamous-cell 
carcinoma in superficial 
biopsy specimens.



Irritation of melanocytic 
lesions is an even greater 
problem. For example, 
brief ultraviolet irradiation 
has been shown to evoke 
changes reminiscent of 
melanoma in situ in banal 
melanocytic nevi,



as demonstrated by 
pictures of the protected 
and the irradiated half of a 
nevus. So much for the 
grading of nevi and for the 
claim that it has any 
biological significance. Of 
course, the biologic 
potential of a lesion is not 
changed by a few hours in 
the sun, but its 
presentation may be,



and sometimes 
dramatically so. In this 
irritated nevus covered by 
a scale crust, 



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



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



In sum, I hope to have
conveyed the message
why I consider minuscule
biopsies to be the biggest
problem in dermatology
today. But there are ways
to resolve it. Some require
time, namely,

The Biggest Problem in Dermatology –
and Ways to Resolve It



efforts to increase the
awareness of that problem
through lectures at 
congresses, articles in 
medical journals, and 
other public fora, greater
emphasis on 
histopathology during
residency training, 
including histopathologic
study of one’s own biopsy
specimens, and an 
appropriate remuneration
for biopsies.
Others measures can be
implemented quicker, 
even today, namely, 

• greater awareness

(congresses, medical journals, 

other public fora)

• greater emphasis on                  

histopathology during

residency training

• histopathologic study of one’s

own biopsy specimens

• appropriate remuneration

for biopsies

The Biggest Problem in Dermatology –
and Ways to Resolve It



adjustment of one’s own
biopsy technique, such as
shave, punch, or ellipse, to
the individual lesion; 
abandonment of 
minuscule biopsies; 
pretreatment of irritated
lesions; indication of the
size of neoplasms in 
incisional biopsies; 
communication of other
relevant aspects; and 
transmission of clinical
pictures, the latter
becoming increasingly
important with a 
decreasing proportion of 
lesions sampled and 
increasing uncertainty in 
clinical diagnosis.

• adjustment of biopsy technique

(shave, punch, ellipse) to the

individual lesion

• no minuscule biopsies

• pretreatment of irritated lesions

• indication of size of neoplasms

in incisional biopsies

• communication of other relevant 

aspects

• transmission of clinical pictures

The Biggest Problem in Dermatology –
and Ways to Resolve It

• greater awareness

(congresses, medical journals, 

other public fora)

• greater emphasis on                  

histopathology during

residency training

• histopathologic study of one’s

own biopsy specimens

• appropriate remuneration

for biopsies



If all those measures could
be put into action, I am 
confident that the
headlines in newspapers
would look much
different! 

International survey proves:

Dermatologists

Are the

Greatest !! 

Biopsy
Technique Sets 

Standards


