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The subject of this lecture
is old, and it has been
addressed time and again. 
There are basically no new
aspects, and what I am 
going to say about
“margins of excision in 
melanoma” today
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has been pointed out by
myself and others
repeatedly in the past 20 
years, in articles and at 
congresses. Why speak
about it once again?

Because little has
changed, and because
recommendations
concerning margins of 
excision in melanoma are
among the most shameful
chapters in the history of 
dermatology, a “triumph 
of irrationality for nearly a 
century.”



It is true that guidelines
concerning margins have
been modified, from 5 cm 



to 3 cm, and more
recently to 2 cm for thicker
tumors, but the principle
is still the same, namely,



to adjust the horizontal 
margin, the width of 
excision, not to the
horizontal, but to the
vertical extent of the
neoplasm, to “tumour 
thickness,”



as if trousers needed to be
wider, the taller somebody
is. 



Just image an architect
who needs a deep
fundament for a 
skyscraper and tries to
reach his goal by
expanding the horizontal 
extent of his construction
pit, rather than the
vertical one.



I do not think that you
would like to have an 
apartment in that
building.

The current
recommendations
concerning margins of 
excision in melanoma
violate common sense, 
and whenever this is the
case, one is well advised
to look for historical
reasons. 



A hundred years ago, 
diagnosis of melanoma
was still equated with a 
death sentence. 
Melanomas were
recognized late and 
prognosis was terrible. As 
a consequence, some
authors refrained from any
treatment. 



Among them was Moriz 
Kaposi who stated in 1872: 
“According to general
experience, the
exstirpation even of the
very first nodules cannot
halt the subsequent 
course. For this reason, the
operation is carried out 
only very rarely, and the
first symptom of 
pigmented cancer is
regarded as an ominous
sign of a rapidly fatal 
course.”

Despite some success in 
individual cases, surgical
procedures were even
considered to be
detrimental. 

According to general
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Moriz Kaposi, 1872



As late as in 1933, Guido 
Miescher noted in 
Jadassohn’s Handbook: 
“Surgical treatment is 
being abandoned 
increasingly at least for 
primary tumors because 
the danger of 
dissemination is 
doubtlessly greatest in 
them, and cases with 
acute exacerbation 
following the procedure 
have been observed 
repeatedly.”

Guido Miescher, 1933
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Today it is well known that
even incisional biopsies
have no impact on 
prognosis of melanoma, 
but at that time, fear of 
displacing tumor cells
through the surgical
procedure was appalling. 
Therefore, surgical
procedures, if done at all, 
were radical. 



For example, Frederic Eve 
stated in 1903: “The 
treatment of melanoma of 
the skin can be given in 
few words, i.e., free
excision or amputation...”

The treatment of

melanoma of the

skin can be given

in few words,  i.e.,

free excision

or amputation ...

Frederic Eve,
Practitioner, 1903



Half a century later, Gage 
and Dawson declared: 
“For malignant
melanomas as radical a 
procedure as the patient’s
condition will permit is
indicated. There should be
no hesitancy in performing
forequarter or hindquarter
amputations on patients
with malignant
melanomata located on or
in the extremities.”

For malignant melanomas as radical a 

procedure as the patient’s condition will permit

is indicated. There should be no hesitancy in 

performing forequarter or hindquarter

amputations on patients with malignant

melanomata located on or in the extremities.

Ann Surg 1951;

133: 772-782 



This is an example of a 
hindquarter amputation, a 
procedure carried out for
years until it became
apparent that it did not 
improve survival. 



For acral melanomas such 
as this one, 



amputations were
advocated well into the
1980s. And if amputation
was omitted, the margins
of excision were excessive. 



They were defended by
arguing that “even the
most extensive excisions
compare favourably in 
results ... with those
following extensive burns
and traffic accidents
where large areas of skin
have been lost,”

Even the most
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N.C. Petersen et al.,
Br J Plast Surg 1962



or by the notion, “better a 
big scar than a small
tombstone.”

There is a long tradition
among surgeons to
trivialze the consequences
of their procedures, and 
that tradition continues.



For example, a recent
meta-analyses comparing
margins of up to 2 cm and 
up to 5 cm with one
another came to the result
that “a narrow margin
may lead to a worse
outcome than a wide
margin.” 



The probabilities were
minimal, and they were
obtained on the basis of 
flawed material, pooled from
many studies in which only
clinical margins were
considered. Moreover, none
of those studies had a control
group which is a prerequisite
in all drug trials. With surgical
procedures, a control group
would not be ethically
feasible but, of course, some
placebo effect must be taken
into account and, in all 
likelihood, it could also be
achieved by less drastic
means than the production of 
big scars. The minimal 
difference found in their
statistical work-up prompted
the authors to recommend
margins of up to 5 cm, 



arguing that, for patients, 
“minimising relapse risks”
was the “principal concern, 
with cosmesis being much
less important,” that
“patients are willing to
tolerate substantial toxicity
and morbidity for only
small survival benefits,”
and that “cosmetic and 
functional adverse effects
of wider margin surgery
only have a transient affect
and by 6 months are no
longer measurable.” One
may gently suggest that the
way benefits and risks are
explained to patients may
have a profound effect on 
how much toxicity and 
morbidity they are willing
to tolerate. 



Moreover, the notion that
“wider margin surgery”
has only a “transient 
affect” is not really
convincing. Margins of up
to 5 cm require skin
grafting, possible
complications ranging 
from infection and loss of 
the graft 



to lymphedema, and the
effects of surgery last far
longer than 6 months; 



those scars are
stigmatizing, burdensome
psychologically, and 
remain for a lifetime.



Even a relatively narrow
margin of only 1 cm 
implies that long scars are
produced. 

Nonetheless, the
trivializing comments in 
the meta-analysis were
not pure confabulation. 
They represent
intentionally misleading
quotations from a study



concerning the quality-of-
life in melanoma patients. 
Although some effects
associated with wider 
margins disappeared within
6 months, the majority
persisted. “The greater
difficulties experienced by
the 3-cm margin group were
particularly in their
domestic, sexual, and social
roles. Women, younger
patients, those with poor
physical and mental function
after surgery, and those
treated by a 3-cm margin
were more likely to report a 
poorer perception of their
scar. The poorer scar
perception of patients in the
3-cm group persisted
throughout the study
period.”



No wonder.



Of course, it is true that
“even the most extensive 
excisions compare
favourably in results ... 
with those following
extensive burns and traffic
accidents,” but nobody
submits himself to burns
or accidents voluntarily. 
For the voluntary decision
to accept disfiguring
procedures, one must 
have very good reasons.     

What reasons might justify
such radical excisions?

Even the most extensive excisions

compare favourably in results ... with

those following extensive burns and

traffic accidents …

N.C. Petersen et al., Br J Plast Surg, 1962



There are only two: first, 
to prevent incomplete
excision, persistence, and 
re-growth of the primary
melanoma, and second, to
remove existing, but 
clinically inapparent, 
metastases in the
immediate vicinity of it. 
Let us first examine the
second of those reasons.

removal of clinically 

inapparent satellite

metastases

rationale for deep and wide excisions

prevention of 

persistence of the 

primary melanoma



The idea that surgical
treatment of melanoma
should be directed at 
removing occult “satellite“ 
metastases was spawn by
British surgeon William 
Sampson Handley. In a 
“Hunterian Lecture” in 
1907, he spoke about “the 
pathology of melanotic
growth in relation to their 
operative treatment,”
although he 
acknowledged that he had
never treated a primary
melanoma himself. On the
basis of microscopic
studies of lymph node
metastases in but a single
patient,



Handley asserted that “the
process of dissemination in 
malignant melanoma is
primarily one of 
centrifugal lymphatic
permeation. ... Fortunately
it would appear that as a 
general rule blood invasion
does not take place at an 
early stage.”
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Because of this concept, 
Handley advised that
surgical excision of 
melanoma be expanded in 
order to remove potential 
aggregations of neoplastic
cells in adjacent lymphatic
vessels.



Handley’s concept of 
lymphogenic spread was 
supported by occurrence
of cutaneous metastases
in the vicinity of 
melanomas that were
sometimes arranged in 
linear fashion, seemingly
following lymphatic
vessels.



In 1962, Petersen and co-
workers referred to that
phenomenon as “chain
formation” and continued
as follows:

Br J Plast Surg,

1962; 15: 49-116

“chain formation”



“The fact that the eruption
of the nodules in the chain
generally starts distally
and works proximally
allows us to suggest that
not only chain formation, 
but a chain reaction may
be taking place, the later
nodules being second-
degree or third-degree
metastases.”

The fact that the eruption of the nodules in the

chain generally starts distally and works

proximally allows us to suggest that not only

chain formation, but a chain reaction may be
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Br J Plast Surg,

1962; 15: 49-116



Of course, the concept
that early metastases were
the site of origin of later
metastases, slowly
advancing proximally
toward lymph nodes and 
internal organs, made
removal of the very first
metastases, even occult
ones, mandatory. The 
problem was that the site
of occurrence of 
metastases could not be
predicted.



Petersen measured the
distance of cutaneous
metastases to the site of 
the primary tumors and, 
on the basis of his
findings, urged margins of 
excision of up to 15 cm. 

Petersen’s guidelines for
treatment were the logical
result of his concept of 
spread of melanoma. That
concept, however, is
wrong.



The idea of an orderly
progression of metastases
– from the vicinity of the
primary melanoma to
regional lymph nodes and 
then distant sites – is pure 
fiction. Even if cutaneous
metastases are arranged
in a chain, which is rare, 
there is no evidence of a 
“chain reaction.” Instead
of gradual advancement
toward lymph nodes, 
metastases further away
from the primary site
often occur earlier and are
larger than those in its
immediate vicinity. 
Moreover, there is no
evidence that local
metastases are the source
of distant ones.



By contrast, a large study about
metastatic pathways in 
melanoma found that “the time 
at which the distant metastases
developed was roughly the same 
..., irrespective of whether
satellite or in-transit metastases, 
lymph node metastases or
distant metastases were the first
to occur.” The authors concluded
that “in patients with in-transit 
or satellite metastases or
regional lymph node metastases, 
haematogenic metastatic spread
had already taken place.” In 
other words, satellite metastases
do not carry a significant risk of 
their own; they are not the
source, but only an indicator, of 
hematogenic metastases. Early 
removal of them, therefore, 
does not enhance chances for
survival.



In former times, prognosis
of “satellite metastases” 
was thought to be
relatively favorable. The 
reason was that they were
not distinguished from re-
growing primary
melanomas that had been
excised incompletely. Both
phenomena are very
different but were referred
to by the same name, 
“local recurrence,” and 
were lumped together in 
statistical analyses. As a 
consequence, prognosis of 
persistent melanomas was 
thought to be much
poorer and that of 
“satellite metastases“ 
much better than it
actually is.

persistent       

primary melanoma

“local recurrence”

satellite
metastases



In old staging systems for
cutaneous melanoma, 
such as the M.D. Anderson 
classification of 1976, 
prognosis of local
metastases was judged to
be more favorable than
that of all other types of 
metastases. But this has
changed.



In the AJCC staging system
of 2009, patients with
“satellite metastases” 
were assigned to a worse
prognostic category than
those with micro- or
macrometastases in lymph
nodes.



In the most recent version
of “AJCC melanoma
staging” that has been
implemented this year, 
“satellite”, “in-transit” and 
lymph node metastases
have been placed in the
same category, but with a 
note that “microsatellites, 
satellites, and in-transit 
metastases have been
shown to portend a 
relatively poor prognosis.”

Microsatellites, satellites, and in-transit 

metastases have been shown to portend

a relatively poor prognosis.



For example, Singletary
found in 1988 that “the
virulent clinical behavior of 
extremity melanoma
complicated by regional 
cutaneous metastases is
reflected in the deaths of 
102 of the 135 patients
(76%) from disseminated
melanoma.”

The virulent clinical behavior of extremity

melanoma complicated by regional cutaneous

metastases is reflected in the deaths of 102 of the

135 patients (76%) from disseminated melanoma.



In short, patients with
regional cutaneous
metastases have little
benefit from surgical
treatment because they
usually have disseminated
disease. This is not to say
that such metastases
should not be treated
once they become
apparent, but it makes no
sense to cut out clinically
normal skin under the
vague assumption that
there might be some
occult micrometastasis, 
especially because one
cannot predict their
location. Metastases do 
not obey the 1 to 3 cm-
rule of surgeons but may
appear at any site.



Petersen found them 15 
cm away from the primary
tumor and suggested to
extend margins of excision
to cover that distance.



But what would he have
recommended in a case
such this one? If one takes
into account all 
information available
today, only one
conclusion is possible: 
surgical procedures for
the purpose of removing
clinically inapparent
“satellite metastases” are
not justifiable. 



The second possible
rationale for wide
excisions is much more
compelling, namely, 
prevention of persistence
of the primary melanoma. 
The borders of melanoma
are often indistinct, and it
may be extremely difficult
to determine the true
extent of the lesion. 
Therefore, melanomas
may occasionally persist at 
the local site although
they seemed to have been
removed completely. 
Today, this is a rare event,

removal of clinically 
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but it was common in the
past when dermatologists
focused on the nodule
only. Only the latter was 
considered to be
malignant whereas the
macular component was 
interpreted as a nevus or, 
at best, as “melanotic
precancerosis” that was 
often left in place.



For example, William 
Dubreuilh who coined the
term precancerosis and 
described melanoma in 
situ under the name, 
“melanose circonscrite
précancéreuse,”



stated in 1912 that, “to
me, the surgical operation
does not seem to be
justified in regard to the
pure melanosis … One
would have to be sure that
it is really radical and that
one exceeds the limits of 
the lesion. But we do not 
know those limits. …. One
should remove the tumor
completely, but not the
entire melanotic plaque, 
especially when it is
extensive and when the
operation necessitates
considerable
disfigurement.” 

William Dubreuilh
1857-1935

To me, the surgical operation does not seem to be

justified in regard to the pure melanosis … One
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William Dubreuilh, 1912



As late as in the mid 20th 
century, the diagnosis of 
melanoma was accepted
only in the presence of an 
intradermal component. In 
1953, Allen and Spitz 
stated unambiguously: 
“The decision as to
whether or not a given
lesion is to be diagnosed
an active junctional nevus
or a melanocarcinoma
must ... depend on this
single fact: THE PRESENCE 
OR ABSENCE OF DERMAL 
INVASION.“ Accordingly, a 
lesion such as this one
qualified as melanoma,

The decision as to whether or
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diagnosed an active junctional

nevus or a melanocarcinoma
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INVASION.

Allen AC, S. Spitz S, Cancer, 1953



but only to the point
where the last 
melanocytes resided in 
the dermis. The rest of the
lesion was qualified as
junctional nevus,

The decision as to whether or

not a given lesion is to be

diagnosed an active junctional

nevus or a melanocarcinoma

must … depend on this single
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ABSENCE OF DERMAL 

INVASION.

Allen AC, S. Spitz S, Cancer, 1953



despite the presence of 
markedly atypical
melanocytes throughout
the epidermis. Of course, 
Allen and Spitz were
experienced pathologists
and knew full well that
these were not the
changes of an ordinary
nevus. To explain that
discrepancy,

The decision as to whether or

not a given lesion is to be
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INVASION.

Allen AC, S. Spitz S, Cancer, 1953



they introduced the
“activation hypothesis.“ 
This is what they wrote: 
“... it is our impression that
in patients with cutaneous
melanocarcinomas there is
a tendency to activate
junctional nevi. Possibly
that tendency receives
more concentrated
expression in the
epidermis in the vicinity of 
the primary tumor.”

It is our impression that in 

patients with cutaneous

melanocarcinomas there is a 

tendency to activate junctional

nevi. Possibly that tendency

receives more concentrated

expression in the epidermis in the
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Allen AC, S. Spitz S, Cancer, 1953

“Activation hypothesis”



The “activation
hypothesis” was 
subsequently expanded by
Petersen who stated in 
1962:

Br J Plast Surg,

1962; 15: 49-166



“Melanocytes are linked
together by ... processes to
form a continuous system
in the skin ... This is of 
importance when one
comes to consider the
margin of excision of a 
lesion, for the malignant
potential of a malignant
lentigo will often have
been communicated
outside the zone of of
visible pigmentation ... The 
linking together of 
epidermal melanocytes by
their dendritic processes
provides the means by
which these potentials
may be passed from one
cell to the next.”

Melanocytes are linked together by ... processes to

form a continuous system in the skin ... This is of

importance when one comes to consider the margin of
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Although there was no
evidence for that
mysterious “malignant
potential,” Petersen’s
concept was spread under
the designations “field
change” or “contamination
hypothesis.” The latter
term was coined in 1966 
by Grete Olsen of Sweden



who explained that she
had “found, in several
histologic preparations, a 
certain activation of 
melanocytes, and in one
case actual malignization
of cells, at a certain
distance from the tumour.”



The same observation was 
made by Wong who in 
1970 studied
“melanocytes situated in 
the skin at a distance of 5 
cm from the edge of the
tumour” and noted some
“bizarre morphological
appearances.” 



Alistair Cochran observed
three different patterns of 
melanocytes in the vicinity
of melanomas. “Pattern A” 
consisted of an increased
number of solitary
melanocytes at both sides
of the nodule, a 
constellation referred to as
“field change.” In “pattern
B”, solitary melanocytes
were not increased in 
number, and then there
were cases with an 
increase only at one side. 

J Pathol 1969;

97: 459-468



Cochran acknowledged
that “it is difficult to
explain the occurrence of 
pattern C if … melanocyte
increase is the result of 
locally active substances
produced by the tumour,”
but he did not arrive at 
the obvious conclusion
suggested by the
asymmetrical pattern, 
namely, that those cells
were part of the
melanoma.

J Pathol 1969;

97: 459-468

It is difficult to explain the occurrence of pattern C 

if … melanocyte increase is the result of locally

active substances produced by the tumour.



In the meantime, there is
further evidence for that
conclusion. Molecular
studies in acral
melanomas have shown
that specific genetic
alterations of tumor cells
are present in individual 
melanocytes in seemingly
normal skin at a distance
from the obvious
melanoma. 



The authors still referred
to those “melanocytic cells
with genetic amplifications
in histopathologically
normal skin” as “field
cells,” but they concluded
that “they represent an 
early phase of disease
preceding melanoma in 
situ.” In my view, this is
not precise; they are
better referred to as an 
“early phase of melanoma
in situ preceding visible
manifestations of it.” In 
truth, however, those cells
are not entirely invisible. 
One of the authors of that
study, Phil LeBoit, told me
that they were enlarged
and had hyperchromatic
nuclei,



Just as described by Olsen 
and Wong a few decades
before. Those cells can be
picked up by
histopathologic
examination. For example, 
this advanced melanoma
is poorly circumscribed. 



In the vicinity of the
nodule, there are still 
some nests, 



but then there are solitary
melanocytes only. Because
the latter are markedly
increased in number, 
occasionally present above
the basal layer, and 
distributed in irregular
fashion, they are clearly
part of the melanoma. 



A little bit further out, 
solitary melanocytes are
present only at the
junction, but they are still 
increased in number and 
have large, 
hyperchromatic nuclei, 



especially if compared to
normal melanocytes in the
periphery. 



Those large melanocytes
must be considered part
of the melanoma, and if
this is done, 
histopathologic
assessment of margins
becomes far more
dependable.

Failure to pay heed to the
true histopathologic
margins of melanoma
diminuishes greatly the
validity of all studies
concerning margins of 
excision.



The vast majority of those
studies considered clinical
margins only. Among them
was a British “trial
comparing 1-cm and 3-cm 
margins” in melanoma “2 
mm or greater in 
thickness.” The authors
found that “a 1-cm margin
of excision … is associated
with a significantly greater
risk of of regional 
recurrence than is a 3-cm 
margin, but with a similar
overall survival rate,” a 
result probably caused by
incomplete excision of 
some of those lesions.



Twelve years later, the
same material was re-
evaluated in regard to
survival, and the authors
found that, “although a 
higher number of deaths
overall occurred in the 1 
cm group compared with
the 3 cm group …, the
difference was not 
significant.” Nevertheless, 
they concluded that “a 1 
cm excision margin is
inadequate for cutaneous
melanomas with Breslow
thickness greater than 2 
mm.”



The vast majority of 
studies, as dubious as
their material may be, 
came to a different 
conclusion. In a Cochrane
meta-analysis in 2009, the
authors pointed out that
“none of the five published
trials has shown a 
statistically significant
difference in overall
survival when comparing
narrow with wide excision. 
Furthermore, our meta-
analysis has not shown a 
statistically significant
difference in overall
survival.”

The lack of benefit of wide
margins had been
demonstrated long before. 

Cochrane Datebase Syst

Rev 2009; 4: CD004835



The first major study
calling in question
established habits of 
melanoma surgery was 
the one by Grete Olsen in 
1966. Olsen noted no
significant difference in 
the rate of recurrences
between melanomas
excised with clinical
margins of only 1 or more
than 5 cm.



Nonetheless, it took many
more years until margins
of excision were reduced. 
This was accomplished
chiefly by Alexander 
Breslow who in 1970 
described the thickness of 
melanoma as the most
important prognostic
parameter. In melanomas
measuring less than 0.76 
mm in thickness, not a 
single recurrence or
metastasis was observed. 
Because of the excellent
prognosis, Breslow
considered standard
margins of excision to be
excessive for those lesions, 

Ann Surg 1970;

172: 902-908



and he noted in 1977: “It
appears that these thin
tumors should be treated
conservatively. ... In most
instances, skin grafting
should not be necessary.”

It appears that these thin tumors

should be treated conservatively. ...

In most instances, skin grafting

should not be necessary.

Surg Gynecol Obstet
1977; 145:691-692



This statement helped to
rescue tons of healthy skin
for melanoma patients
around the world, but is
was associated with two
striking lapses in logic. 



First, margins of excision
must not be adjusted to
the prognosis of 
melanoma, i.e., probability
of metastases based on 
thickness, but to the
probability of persistence
of melanoma at the local
site. 

Margins of excision must not be adjusted to the 

probability of metastases, but to the probability of 

persistence of melanoma at the local site. 



Second, the extent of 
excision horizontally must 
not be adjusted to the
vertical extent of a 
melanoma, but to the
horizontal extent of it. 

Both of those demands
are self-evident: how
should an excision of 
healthy skin at the arm or
leg 

The extent of excision horizontally must not 
be adjusted to the vertical extent of a

melanoma, but to the horizontal extent of it.

Margins of excision must not be adjusted to the 

probability of metastases, but to the probability of 

persistence of melanoma at the local site. 



influence metastases in 
the liver or lung that are
responsible for death? 
Surgery cannot reverse
distant metastases

The extent of excision horizontally must not 
be adjusted to the vertical extent of a

melanoma, but to the horizontal extent of it.

Margins of excision must not be adjusted to the 

probability of metastases, but to the probability of 

persistence of melanoma at the local site. 



but can only prevent
recurrences at the site of 
excision, and the test for
the quality of a surgical
procedure is not the
overall survival rate but 
the question how effective
it is in preventing
persistence of the primary
tumor. 

The extent of excision horizontally must not 
be adjusted to the vertical extent of a

melanoma, but to the horizontal extent of it.

Margins of excision must not be adjusted to the 

probability of metastases, but to the probability of 

persistence of melanoma at the local site. 



Hence, the dimensions of 
the tumor must be
heeded, and the excision
must be wide enough for
its width and deep enough
for its depth, but not the
wider, the deeper. Despite
those flagrant lapses in 
logic, however, the link 
between vertical tumor
thickness and horizontal 
extent of the excision has
become accepted
worldwide and determines
treatment of melanoma to
this date. 

The extent of excision horizontally must not 
be adjusted to the vertical extent of a

melanoma, but to the horizontal extent of it.

Margins of excision must not be adjusted to the 

probability of metastases, but to the probability of 

persistence of melanoma at the local site. 



The most important
reason for failure to
recognize and amend that
mistake was the leveling of 
local metastases and 
persistence of the primary
melanoma. Both
phenomena continued to
be lumped together as
“local recurrence.” That
such recurrences were
slightly more common in 
thick melanomas was 
probably chiefly caused by
an increased rate of 
regional metastases, 
rather than persistence of 
the primary tumor. 
Nevertheless, confusion of 
both phenomena gave
credence to the link 
between tumor thickness
and margins of excision. 
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In the 1990s, both
phenomena started to be
considered seperately. For
example, Brown and Zitelli
studied patients with
persistent primary tumors
“bearing an in situ 
component that recurs
contiguous with the scar of 
the primary excision.”
When trating those
recurrences by Mohs 
surgery, they noted that
the subclinical in-situ 
component increased with
tumor thickness and 
concluded: “Thicker
tumors did require
significantly larger 
margins.”



Later studies, however, 
could not confirm that
finding. The most recent
study about “clinical and 
pathologic factors
associated with subclinical
spread” of melanomas
revealed a higher risk of 
subclinical spread in 
melanomas localized on 
the head and neck and 
with a history of previous
treatment. By contrast, it
was pointed out explicitly: 
“Tumor thickness and 
histologic subtype were
not associated with
subclinical spread.” 

This corresponds to clinical
and histopathologic
experience. 



Some thick melanomas
are poorly, and others
relatively sharply
circumscribed. The same 
applies to thin
melanomas. The 
sharpness of demarcation
can already be appraised
clinically. In poorly
demarcated melanomas, a 
wider margin should be
used from the outset. The 
thickness of the lesion is
irrelevant for that
decision. Considering the
variety among
melanomas, 
recommendations
concerning clinical margins
of excision can only be
vague rules of thumb; the
decision must depend on 
the individual lesion.



Nonetheless, the illogical
link between tumor
thickness and fixed
margins of excision
prevails to this date. 
Throughout the world, 
guidelines require
inflexible margins of 
excision of 1 to 3 cm 
depending on tumor
thickness, be it Australia
and New Zealand,



the United Kingdom,



Brazil,



or Germany. In the
German guidelines of this
year, the consensus was 
said to be 100% – this
acquires the character of 
religious belief. Moreover, 
guidelines never specify
what is meant by “margin
of excision,” the clinical or
the histopathologic one. 
Nearly all studies refer to
the clinical margin,



and one year ago, at the
9th World Congress of 
Melanoma in Brisbaine, it
was emphasized once
again that guidelines apply
only to clinical margins. 
The prevailing uncertainty
in that regard is a 
consequence of the
illogical link of tumor
thickness and clinical
margins. Thickness is
measured
histopathologically and is
only known after the
excision, the clinical
margins are selected
previously. 



Once a melanoma has
been excised, and 
thickness is known, clinical
margins play no role
because the extent of 
melanoma can be
determined
histopathologically which
is far more precise than
clinical judgment.



Because of substantial 
subclinical spread of many
melanomas,



the distance to the margin
of excision measured
histopathologically is often
much smaller



than previously gauged
clinically, but that is of no
consequence if one knows
of the limits of the lesion.
Because of the shattering
lack of logic, however, it is
not uncommon that the
margin measured
histopathologically is used
as the starting point to
fulfill guidelines for clinical
margins. 

As a consequence, 
patients that have already
been treated in 
accordance with standard
guidelines



As a consequence, 
patients that have already
been treated in 
accordance with standard
guidelines are subjected to
yet another excision, 
removing nothing but 
healthy skin. Although
their melanomas are out, 
without a trace of doubt
and with a broad margin, 
they are attacked by
surgeons again.



In principle, this fulfills the
legal element of 
aggravated battery.
That legal element is also 
fulfilled if the last 
neoplastic cells detectable
histopathologically are
neglected and only clinical
margins are considered, as
demanded by current
guidelines.
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It is fulfilled especially in 
the case of thick
melanomas that are
sharply circumscribed. 
Even if these melanomas
have been excised
completely, without doubt
and with an already
generous margin, 
guidelines call for
additional surgery. 
Patients with melanomas
such as this one are at risk, 
but that risk resides in the
lung, liver, or brain and 
not in normal skin around
the primary tumor. In fact, 
they may be jeopardized
by re-excisions



because the latter may
lead to lymphedema and 
fibrosis, offering
neoplastic cells that might
otherwise be destroyed by
the immune system a 
niche to settle down and 
grow.



The literature is replete
with reports of metastases
not only in skin grafts, as
in this case, but also in 
split-skin graft donor sites.



The call for additional 
surgery in melanomas that
have already been excised
completely has been
justified nearly invariably
by the “probable biological
hypothesis for an effect”of
“removal of microsatellites
around the primary
tumour.”



Those microsatellites
occur but, as we have
already seen, removal of 
them prior to clinical
manifestation has no
substantial benefit. 
Moreover, they are
extremely rare. Re-
excision specimens are
examined
histopathologically and 
immunohistochemically
day after day, year after 
year, and microsatellites
are practically never seen. 
In brief, for practical
purposes, they are a 
fiction,



and all that one finds
when excising a scar



is – a scar. Because of 
guidelines for melanoma
surgery, 
dermatopathologists have
become the greatest
experts in scars among all 
pathologists.



Another factor at odds
with current guidelines for
melanoma surgery is the
fact that thicker
melanomas tend to be
more sharply confined
than thinner ones, hence
requiring not wider, but 
narrower margins.



There are exceptions to
that rule, as thick nodules
may develop on top of a 
larger thin component, 
but, in general, thicker
tumors have a higher rate 
of proliferation and show
more expansile growth, 
whereas thin melanomas
tend to grow slowly and 
spread.



This has been studied in a 
computer simulation
model by Smolle and co-
workers who pointed out 
that “tumor patterns are
likely to depend on the
relative degrees of 
proliferation and motility
of the tumor cells.”



Melanomas with high 
proliferation and 
numerous mitotic figures
acquire considerable
thickness early-on, but 
they are sharply confined
both, histopathologically



and clinically. Because
they are often scarcely
pigmented, they are
overlooked easily; those
domed nodules must be
excised as early as
possible, but a narrow
margin is sufficient.



By contrast, cells of slow-
growing melanomas, such 
as this melanoma in situ, 
have more time to spread,



and the margin is often
indistinct. Those cells
clearly belong to the
melanoma, but where the
lesions ends is difficult to
decide. The melanocytes
in the periphery are still 
slightly increased in 
number and have
somewhat prominent 
nuclei,



especially if compared to
melanocytes at the far end 
of the specimen.



An HMB-45 stain for
activated melanocytes
may provide an additional 
clue, and in this instance, 
it indicates that the
melanoma ends with the
sudden decrease in the
number of melanocytes. 
However, in a poorly
circumscribed lesion such 
as this one, a 
histopathologic safety
margin is warranted. 3 or 4 
mm, as in this case, are
enough. 

HMB-45



They are not needed for
many other melanomas
that are more sharply
confined, such as this
melanoma in situ with
solitary melanocytes and 
nests in all reaches of the
epidermis.



In the periphery, there are
only solitary melanocytes, 
but the borders are sharp



as if cut with a knife. No
further surgery is
necessary.



As early as 1983, 
Ackerman and Scheiner
posed the question “How
deep and wide is deep and 
wide enough?” and came
to a very simple answer:



“The surgeon should excise
what he or she judges
clinically to be the entire
neoplasm and only little
more than that. The 
specimen should then be
submitted for histologic
assessment of all its
margins; if no neoplastic
melanocytes are found at 
the margins, no further
surgery is warranted
because there is nothing
more of the primary
neoplasm to excise.”

This answer is simple 
enough, but it leads to
three crucial questions:

The surgeon should excise what he or she judges clinically to

be the entire neoplasm and only little more than that. The 

specimen should then be submitted for histologic assessment of 

all its margins; if no neoplastic melanocytes are found at the

margins, no further surgery is warranted because there is

nothing more of the primary neoplasm to excise.



1.) How reliable is
histopathologic
assessment of margins of 
melanoma? 2.) Are there
melanomas in which the
reliability of 
histopathologic
assessment of margins is
reduced? 3.) What is the
best method for
histopathologic
assessment of margins?

• How reliable is histopathologic assessment of margins of  

melanoma? 

• Are there melanomas in which the reliability of histopathologic

assessment of margins is reduced? 

• What is the best method for histopathologic assessment of 

margins?



The first question has been
addressed in numerous
studies performed chiefly
by Mohs surgeons. The 
recurrence rate was 
usually around 1% and 
better than the one
achieved with the standard
strategy of “wide local
extension.” Of course, the
low rate of recurrence rate 
may be caused, in part, by
spontaneous regression of 
small remnants of 
melanoma, just as in basal-
cell and squamous cell
carcinoma, but all 
evidence suggest that, if
done thoroughly, 
histopathologic
assessment of margins
works. 



Recurrence rates in those
studies were higher with
melanomas on the head
and neck. This 
corresponds to findings by
conventional surgery.



For example, MacKenzie-
Ross and co-workers found
higher rates of local
recurrence in 
“desmoplastic, acral and 
lentigo maligna melanoma
subtypes.” The reason is
that those melanomas
tend to be poorly confined
and that their margins are
difficult to recognize.



In desmoplastic
melanoma, difficulties are
caused by cytological
features: neoplastic
melanocytes in the dermis
are spindled and can be
confused easily with
fibrocytes.



Moreover, desmoplastic
melanomas often have
narrow, pauci-cellular
extensions that are
difficult to distinguish
from the surrounding
connective tissue.



The cells in those
extension have largish
nuclei but are not 
markedly atypical. 
Moreover, they often have
lost antigens of 
melanocytes, such as the
one recognized by Melan-
A. If tiny extensions of 
desmoplastic melanoma
are overlooked and left in 
place, recurrences are
inevitable.



On palms and soles, poor
circumscription is caused
chiefly by spread of 
neoplastic cells as solitary
units along skin ridges.



Molecular studies have
shown that “ occult
intraepidermal tumor cells
surrounding primary
melanoma” in acral skin
“provide a plausible 
explanation for the
tendency of certain
melanoma types to recur
locally despite apparently
having undergone
complete excision.”



The mean extension of 
those cells beyond the
histopathological margin
was 6.1 mm for in-situ 
melanomas and 4.5 mm 
for invasive melanomas. 
The wider spread of in-situ 
melanomas may have
been by chance but it is
clear, from this and other
studies, that “tumor depth
is not suited to predict the
extent of field cells.”



Nevertheless, most
guidelines for treatment of 
melanoma, including
those of Brazil, still 
maintain that melanoma
in situ be excised with a 
narrower margin than
invasive melanoma.



In melanomas from the
head and neck, 
determination of borders
is impeded by the fact that
neoplastic cells may reside
in hair follicles where they
are difficult to recognize. 
This melanoma, for
example, consists not only
of the nodule but also of 
an irregularly shaped
macular component, and 
nothing seems to be
present in-between, 



the reason being a pauci-
cellular component with
neoplastic melanocytes as
solitary units chiefly in hair
follicles where they may
also be overlooked
histopathologically. 



Another problem in sun-
damaged skin of the face
and neck is distinction of 
extensions of melanoma
from melanocytic
hyperplasia. 



In skin damaged severely
by sunlight, melanocytes
may be increased number
and size and may be
arranged slightly
irregularly. This is not an 
example of melanoma in 
situ 



but melanocytic
hyperplasia adjacent to a 
basal-cell carcinoma. 
Those factors combined



are responsible for
“increased odds for
subclinical spread of in situ 
melanomas when they are
located on the head and 
neck or acral sites.”



Given those
circumstances, it is curious
that some guidelines for
melanoma management, 
including the German one
of July 2018, give the
following advise: “In 
melanomas (e.g., lentigo
maligna melanoma, acral
melanoma) at special
anatomic sites, such as the
border surface of face, 
ears, fingers, and toes, 
reduced safety margins
may be used.” In other
words, reduced safety
margins are accepted
exclusively for those
melanomas that are most
poorly confined. Logic is
turned upside down.

In melanomas (e.g., lentigo maligna melanoma, 

acral melanoma) at special anatomic sites, such 

as the border surface of face, ears, fingers, and 

toes, reduced safety margins may be used.



Of course, the reason for
that stipulation is clear, 
namely, functional
necessity, but if reduced
safety margins are
accepted for lentigo
maligna melanoma and 
acral melanoma, 

In melanomas (e.g., lentigo maligna melanoma, 

acral melanoma) at special anatomic sites, such 

as the border surface of face, ears, fingers, and 

toes, reduced safety margins may be used.



why not for melanomas
more sharply confined, 
namely, melanomas on 
the trunk and proximal 
extremities that are
usually referred to as
“superficial spreading” 
and “nodular”?

In melanomas (e.g., lentigo maligna melanoma, 

acral melanoma) at special anatomic sites, such 

as the border surface of face, ears, fingers, and 

toes, reduced safety margins may be used.



In the literature, it has been
claimed that the latter types
have a different pattern of 
“local horizontal spread.” In 
1999, Breuninger and co-
workers studied more than
2000 melanomas of 
different types and asserted
that “noncontinuous
subclinical spread was found
in all SSMs and NMs,” 
whereas “all LMMs and 
ALMs showed a clearly
demonstrable, uninterrupted
spread.” They concluded
that “complete histological
examination of vertical
excision margins
(micrographic surgery) is
therefore the therapy of 
choice only for LMM and 
ALM and is inefficient for
SSM and NM.”



This was their result: 
“Isolated melanoma cell
nests” in the superficial
and nodular type and an 
“uninterrupted pattern of 
melanoma cells” in the
“lentiginous type.” It looks
pretty convincing and 
would justify their
conclusion as long as one
takes no closer look at the
pictures in this article. 



This picture, for example, 
serves to illustrate
“scattered cell nests at the
lateral border of a 
superficial spreading
melanoma,” but those
nests are closely
approximated with one
another, and there are
many melanocytes as
solitary units around and 
between them. This type 
of spread is not 
“noncontinuous.”



Nonetheless, a 
noncontinuous pattern
may occur in melanomas, 
the reason being partial 
regression. As in all other
neoplasms, regression
diminuishes the utility of 
histopathologic control of 
margins, and it is relatively
common in melanomas. 
Clinically, zones of 
regression usually
presents themselves as
areas of depigmentation in 
the center or at the edge
of the lesion, but they may
also be pigmented if there
are many melanophages
and, in that instance, they
may be very
inconspicuous. 



The same applies to the
histopathologic
presentation of 
regression. In some cases, 
such as this one, it is
visible clearly: The edges
of the lesion are replete
with melanocytes
scattered through all 
levels of the epidermis,



but the center is free of 
melanocytes; they have
been wiped away by the
immune response. There
is still a dense lichenoid
lymphocytic infiltrate
beneath a thickened
fibrotic papillary dermis
with numerous
melanophages and 
prominent blood vessels
arranged perpendicular to
the skin surface. If a 
surgeon cuts through such 
a zone of regression, there
may be no melanocytes at 
the margin, but the
neoplasm may continue in 
the periphery of it.

In this case, regression is
discerned easily,



but it may also be very
inconspicuous. In this
example of a thick
papillomatous melanoma, 
all that has remained of 
the neoplasm



are aggregates of 
neoplastic cells in the
exophytic nodule that are
still under the attack of 
lymphocytes; the rest has
been wiped out and 
substituted by fibrosis. 
There is also subtle fibrosis
in the adjacent papillary
dermis,



and a closer look reveals
remnants of the preceding
inflammatory process, 
some lymphocytes, 
necrotic keratocytes, and 
dilated blook vessels. 
Those signs of regression
are non-specific and may
be overlooked easily.



Hence, it is not surprising
that, among “risk factors
for positive or equivocal
margins after wide
excision,” not only
“anatomic location on the
head, neck, hands, feet, 
genitals, or pretibial leg” 
has been noted, but also
“histologic regression.”
Yet another risk factor is
“multiple biopsies at the
tumor site,” and it is clear
why the latter may
contribute to local
recurrence.



If there is a scar at the
surgical margin, the
melanoma may go on in 
the periphery of it.   

For the forementioned
reasons, histopathologic
control of margins is not 
always dependable.



Melanomas known to be
associated with an 
increased risk of 
misjudgment, namely, 
melanomas on the head
and neck, especially those
on the scalp and in 
chronically sun-damaged
skin of the face, acral
melanomas, desmoplastic
melanomas, and 
melanomas with signs of 
regression, should be
excised with a slightly
extended histopathologic
safety margin.



Overall, however, 
histopathologic control of 
margins is a safe method
and allows margins to be
reduced for most
melanomas, often
abrogating the necessity
of re-excisions and skin
grafts. But which method
of margin control should
be used?



In the German guidelines, 
“reduced safety margins” 
are accepted only in 
conjunction with so-called
“three-dimensional 
histology,” a method with
permanent sections
corresponding to Mohs 
surgery.



Following excision, a 
peripheral rim of the
specimen is cut off and 
embedded en face. 
Histopathologic sections
are then cut from the
outside so that the
complete border of the
specimen can be assessed. 
That technique is valuable
but has its limitations.



If the outer surface of the
specimen is slightly
irregular, one must cut
into the block in order to
get a plane section, and it
may be difficult to decide
whether or not findings
are really at the surgical
margin.



Moreover, in regard to
melanocytic neoplasms, 
the assessment of 
architectural features –
symmetry, 
circumscription, and 
distribution of 
melanocytes – is crucial
for diagnosis.



The architecture can be
appreciated best in 
traverse sections through
the block. Those sections
do not allow for complete
assessment of margins but 
they provide a dependable
representation of margins
if they are close enough.



If, on the other hand, a 
peripheral rim of the
specimen is cut off for
margin control, one may
cut into the tumor and 
sacrifice criteria that are
crucial for histopathologic
diagnosis.



This is especially damaging
in Spitzoid lesions because
Spitz’s nevi, such as this
one, are composed of 
atypical melanocytes with
mitotic figures scattered
throughout the epidermis.



Only architectural features
– small size, symmetry, 
and sharp circumscription
– allow this lesion to be
recognized as a nevus.



If the periphery had been
sacrificed, it would
probably have been
diagnosed as melanoma.



Assessment of the
architecture also helps to
identify the borders of 
melanoma. One of the
most important criteria is
a relatively sudden drop in 
the number of 
melanocytes that can be
assessed readily in 
traverse sections.



Peripheral sections do not 
reveal the relationship to
the rest of the lesion, and 
it is much more difficult to
decide whether or or not a 
slight increase in the
number of melanocytes is
still evidence of 
melanoma. In short, both
methods have advantages
and disadvantages, and 
none of them can
guarantee safety, but 
there is no such thing as
absolute safety.

Melan-A



Fortunately, if something
goes wrong and remnants
of a melanoma persist, 
they are usually in an early
in-situ stage, and when
they regrow,



they usually call attention
to themselves early-on 
through production of 
pigment. When recognized
and excised at that stage, 
persistence of the lesion at 
the local site has no
impact on prognosis.
In sum, in regard to local
recurrence of melanoma, 
a distinction must be
made between
persistence of the primary
tumor



and satellite metastases. 
This is not always easy, 
neither clinically



nor histopathologically, if
there are subtle signs of 
regression between the
primary tumor and what
seems to be a satellite
metastasis. If there are
metastases, they should
be treated, but because
they are rare and one does
not know whether or
where they may arise, it
makes no sense to strive
for removing occult
metastases.



Even large exsicions do not 
prevent the development
of further metastases, and 
survival is not determined
by cutaneous metastases
but by metastases in 
internal organs.



Excision of melanoma, 
therefore, can only aim at 
complete removal of the
primary tumor. Tumor 
thickness is irrelevant for
the margin of excision; the
latter must be wide and 
deep enough to remove
the tumor completely. 



The link between
thickness and margins of 
excision is a relic of times
passed, just as the concept
of clinical safety margins. 
The latter are relevant 
only prior to excision of 
the neoplasm



that should be done with a 
rim of clinically normal 
skin, but, subsequently, 
margins of excision must 
be assessed
histopathologically, and in 
the future possibly by
molecular techniques.



The clinical safety margins
of former times were
excessive, and for many
melanomas this is still the
case today, but reduction
of them must also come to
an end

excessive



before it gets too tight. 
The times of rigid margins
of excision must be over; 
melanoma patients do not 
need off-the-rack clothes

too tightexcessive



but a suit made-to-
measure.  

excessive too tight



Melanoma treatment is
currently a big
construction site. New 
walls are erected at many
spots,



and “targeted therapy” is
the concept of the day. 
Depending on the genetic
profile, one can choose
between BRAF inhibitors, 
MEK inhibitors, drugs that
target cells with C-KIT 
gene changes, and 
immune checkpoint
inhibitors. How
humiliating for
dermatology that, in the
era of beginning
personalized medicine, 
nobody asks whether a 
melanoma is sharply or
poorly confined!



How humiliating that, 
after all those years, rigid 
margins of horizontal 
excision are still 
demanded and, above all, 
adjusted to vertical extent
of the lesion! If one wants
to build high walls, one
should not neglect the
foundation.  


