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ABSTRACT

Histopathology reports are the pathologist’s description of a microscopic morphological image, which can be understood
as long as the basic elements of the histological structures are known. However, actually viewing the morphological
image can be more helpful in understanding what is really being described, similar to the examination of radiograms,
which is directly performed by the orthopedist despite the report being made by the radiologist. This article discusses
this scenario, with the aim of encouraging surgeons to view and inspect morphological images to improve their unders-
tanding of the clinical-surgical status and their analysis of the state of the surgical margins or the histological subtype.
Keywords: Mohs Surgery; Official laboratory; Pathology; Reoperation; Skin Neoplasms

RESUMO

Laudos histopatolégicos sdo descriges, realizadas pelo patologista, de um quadro de morfologia microscopica, que
podem ser compreendidos desde que os elementos bdsicos das estruturas histolégicas sejam conhecidos. Porém, a visua-
lizagdo da imagem morfoldgica em si pode ser mais nitil no sentido de entender o que realmente esta sendo descrito,
a exemplo do exame do quadro radioldgico, que é diretamente realizado pelo ortopedista apesar de o laudo ser feito
pelo radiologista. Este artigo discorre sobre esta realidade, tentando estimular o cirurgido a praticar essa visualizagdo,
a fim de melhorar a compreensdo da situagdo clinico-ciniygica, assim como da andlise do estado das margens ciriirgicas
ou do subtipo histolégico.
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INTRODUCTION

Years of experience with surgeons from the most diverse
specialties have revealed one fact to us: only a few of them can pro-
perly process a surgical specimen and interpret the histopathological
findings. Although this is not absolutely necessary, most surgeons
only interpret reports and would be unable to argue with the pa-
thologist if they received a false positive report, as they have rarely
experienced the routine of histotechnology. Only micrographic
surgeons are slightly more experienced in examining histological
sections, so the pathologist’s report, which rarely describes possible
technical artifacts or other biases, becomes an unassailable truth, des-
pite the footnote routinely stating that, in case of any questions, the
pathologist should be informed and the case revised.

In our medical literature review on the subject, we har-
dly found anything specifically about this fact, and sometimes,
surreptitiously, possible errors in histotechnical manipulation are
poorly analyzed' or dismissed as “unlikely”.?

This short review seeks to encourage surgeons to get
used to examining the histological sections of their own sur-
geries and, over time, to realize that there are a significant series
of events that can interfere with the pathologist’s report. The
pathologist, in turn, can be misled even by a lack of adequate
information from the surgeon who sent the material. It’s worth
noting that every Anatomic Pathology laboratory has its own,
often standardized, routine, but the rule is that pathologists rou-
tinely receive a large number of ready-made slides of the most
varied tissues and cases, processed by their histology technicians.
The greater the volume of cases in a department, the greater the
chance of errors. No one is infallible. The histopathological sec-
tions on the slide, which are the product of histological proces-
sing, must be interpreted in the light of all the phenomena that
can make the report as accurate as possible. No wonder some
laboratories always put a note in their reports: “every histopatho-
logical examination must be correlated with the patient’s clinical
history, otherwise the interpretation of the result is only relative.”

HISTOPATHOLOGICAL PROCESSING

In laboratory routine, the surgical specimen first needs to
be fixed. Formalin (37% formaldehyde, diluted in a 9:1 or 10% ra-
tio) is usually used.”* Buffered formalin is ideal, because if immu-
nohistochemistry (IHQ) is required; unbuffered formaldehyde

can be harmful >¢

Fixation time is also important. It should be a
minimum of six hours and a maximum of 72 hours so that the
antigens are preserved. Once this time has elapsed, the results of
histochemical or immunohistochemical staining may be affected.
The volume of formalin required for proper fixation should be
given special attention, with the ideal parameter being at least 10
times the volume of tissue to be fixed. After the specimen has
been resected, it should be placed in the fixative (formalin) within
a maximum of 30 minutes.”®* The process of fixation in formalin
will start the hardening process to enable the extremely fine cut
it will undergo on the microtome. The length of time it remains
in formalin depends on the size of the piece. The larger the pie-

ce, the longer the time. Formalin penetrates the tissue at around
Imm/hour. A 2cm specimen takes, on average, 24 hours for the
desired initial fixation, while a 10cm specimen would take three
to five days.” Prolonged time in formalin (longer than five days)
can lead to deformation of the surgical specimen, sometimes re-
quiring artifices to maintain the shape of the specimen, such as
placing a weight on it or even fixing it to a rigid surface in the
desired direction, even before it is introduced into the formalin.'
The size of the container that will hold the surgical specimen is
also important, as small vials for large specimens may contain an
insufficient amount of formalin for good fixation, and deform the
specimen if it remains in the vial for longer than necessary. Ideally,
the surgical specimen should not be compressed inside the flask
and should retain its original shape with a sufficient amount of
formalin. Fixation will be completed over the course of around
10 to 12 hours, during which time the specimen will be dehy-
drated by immersion in alcohol, clarified, and paraffinized until
the rigidity required for cutting is achieved. This is usually done
automatically in a tissue processor called “technicon.”?*7%10

One of the most important steps in histotechnology is
painting the surgical edges. Without this, the edge can be frag-
mented during cutting or processing, and the pathologist may
find it difficult to analyze, as they may not be referring to the
true surgical edge.*’ Depending on the situation, the surgeon
can paint the surgical edge to suit their liking, which is much
better than just placing a surgical wire in a certain position in
an attempt to orient the specimen. Drawing a picture of the di-
fferent colors with the request for the examination can be very
useful for the pathologist. Preferably, the surgical edge should be
painted before fixation or before the specimen is placed in the
“technicon” so as not to contaminate areas unrelated to the sur-
gical edge, such as the cleavage surface, for example.*%*1

Once the specimen has been completely fixed and the
surgical edges painted, cleavage (sampling) is performed. Many
technicians perform the cleavage right after painting the sur-
gical edges, fixing the paint immediately with acetic acid. The
cleavage surface should not be painted and should be rectilinear
during cutting. It is also important that the cleavage is perfor-
med with a single cut and with the specimen properly fixed;
otherwise, a softened surface can deform the specimen, making
it difficult to recognize the true surgical edge.

The next step is to embed the specimen in liquid pa-
raffin, ensuring that when it solidifies, the surface desired for
cutting fits as perfectly as possible to the straight edge of the
paraffin block, preventing the block from being worn down too
much during cutting in order to obtain the desired cut. An in-
clusion lacking the necessary care can leave the specimen poorly
positioned in the paraffin block, resulting in an inadequate cut-
ting surface. This is extremely important for cuts parallel to the
orientation of the surgical margin (“in face” cuts), which are
widely used in peripheral micrographic surgery methods (Mohs
and Tiibingen Pie)."
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The paraffin block is then fixed to the microtome to
make the cuts. Depending on the application, such as “in face”
cuts, the initial adjustment of the movable head of the microto-
me must be made in such a way as to cut the entire desired surfa-
ce on the first attempts. Otherwise, excessive wear on the block
could compromise the correct assessment of the surgical edge.
Most technicians are skilled and careful, but when the volume of
work increases, the speed of processing can generate more wear,
as it is easler just to rough up the block than to carefully adjust
it, check for wear, adjust it again, until the first cut reaches the
entire surface to be examined.Too much wear and our “in face”
surgical edge is gone. Once the desired cut has been obtained, it
is picked up and placed on the slides, where it will be stained. A
coverslip is added to protect the cuts and the process is finished.

All this processing has been described here because it is es-
sential that the attending physician is aware of every technical detail
so that, when examining the slide, they can realize when these steps
may not have been properly followed. Pathology laboratories recei-
ve a large number of exams of the most varied types every day and
it is not uncommon for some technical flaws to be found which
can distort the pathologist’s report regarding the state of the surgical
margins. The pathologist was not present at the surgery and often
did not receive any information about the perioperative procedure
that could have influenced his judgment. This 1s not about “doub-
ting the technical capacity of laboratories,” because mistakes, who
does not make them? The duty of the zealous surgeon would only
be to better investigate the situation, and the more information he
has or can gather from what has already been done, the better for
the patient. We all know that the surgical specimen is never exami-
ned in its entirety (not even in micrographic surgery!). Thus, the
histopathology report that assesses the surgical margin is actually a
logical abstraction of the pathologist’s judgment of the histopatho-
logical picture and its relationship to the surgical edges, which may
represent the real picture (correct report) or contain a false negative
or false positive. Figure 1 summarizes the stages of histological labo-
ratory processing of the surgical specimen.

SURGICAL SECTION

FIXATION
(FORMALDEHYDE)

PAINTING THE SURGICAL EDGES
CLEAVING

EMBEDDING
(PARAFFIN)

CUTTING (MICROTOME)
PLACE THE SECTIONS ON THE SLIDE AND STAIN THEM

FIGURE 1: Stages of histotechnical processing. They should
occur in the sequence indicated by the arrow

THE FALSE NEGATIVE

Patients who have undergone conventional surgery ba-
sed on the concept of a safety margin and who, typically one to
two years later, develop a tumor with the same histopathological
characteristics at the same site as the primary tumor, are diag-
nosed as having a recurrent tumor. How can this be explained
if the histopathology report from the previous surgery was “free
margins?” Most surgeons are well aware of this situation, becau-
se they know that the statement in the report that the margin
is free refers to a non-full sample. What many surgeons are not
aware of is that, in most cases, this sample 1s not even 1% of the
total surgical margin. There are certainly highly careful labo-
ratories that routinely perform total inclusion with thin slices,
especially when the pathologist performs the macroscopy and
is dedicated to a specific sub-area such as Dermatopathology.
However, the routine of large laboratory groups, which are in-
creasingly common in the market, is to have trained macroscopy
technicians to standardize the process, lacking the appropriate
technical expertise (medical) to interpret the data in the request
and the diagnostic hypotheses and thus decide on a more “cus-
tomized” form of sampling for each case.*” It should also be
pointed out that total inclusion often implies a greater number
of blocks, with costs that multiply and cause financial losses. But
the fact is that many surgeons know that if the sample is not to-
tally representative, a small portion of these results may represent
a false negative, 1.e. a portion of the tumor was left in the patient,
although the report was “free margins.” This would justify tumor
recurrence. Once there are clinical signs compatible with a tu-
mor at the previously operated site, the decision to reoperate the
patient is easy to make. This situation is more frequent the more
infiltrative the tumor is.

The report has to include the information, not always
observed by the surgeon, about whether the specimen has been
fully included or not. The acronyms generally used are: TT (to-
tally included; total inclusion), PI (partially included; partial in-
clusion); WR (with reservation of material from macroscopy) or
LR (lacking reservation of material from macroscopy and there-
fore totally included) can also be used. The laboratory must not
discard the remains of the macroscopy samples for six months, so
that the pathologist can, upon request, complete the inclusion of
the entire specimen.” However, lack of familiarity with histote-
chnology processing means that many surgeons fail to correctly
interpret the macroscopy items on the report.

Figure 2 is an example of a false negative.

THE FALSE POSITIVE

While the false negative is only noticed when the tumor
recurs, the false positive is based only on the histopathological
report, since this information will be available a few days after
the surgery. At first, this comes as a surprise to both the patient
and the surgeon, as the concept of a safety margin, which was
initially considered “safe,” has not proven to be effective in com-
pletely removing the tumor. The clinic no longer helps and what
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FIGURE 2: As you can clearly see, the pathologist’s report was
correct: infiltrative basal cell carcinoma (BCC) with free mar-
gins (A). However, a year later, the patient developed a tu-
mor at the same surgical site, and the biopsy revealed that it
was an infiltrative BCC (B). This means that the small sample
size of the conventional surgery could not demonstrate that
the margins were actually compromised, thus generating a
false negative result. Another important detail: the arrange-
ment of the sections suggests that the sampling was of the
“bread loaf” type, and although the surgical edges are not
painted, they should be. Hematoxylin & eosin staining 20x

we have is a newly acquired scar. Most surgeons do not have
any questions about this report, as they cannot argue with the
pathologist because they are not used to examining slides with
histopathological sections. The surgeon is left with two options:
observe or reoperate.

Is observing wrong or risky? It has long been said that
only a third of tumors with reports of compromised margins
result in clinical recurrence.''® Many surgeons choose to ob-
serve. Some because they are suspicious of the report without
contesting it. Others believe that skin cancers (mainly basal cell
carcinomas) have a “benign behavior, as they do not cause me-
tastases” and that a recurrence would not be a problem.'® Thus,
in the absence of clinical signs, waiting for progression does not
seem to be a course of action that will worsen the patient’s lon-
g-term prognosis. However, we have to remember that observa-
tion is not treatment, especially if the condition really requires
re-intervention.

Perhaps the crucial question that should be answered is:
is there really a possibility that the patient has a residual tumor,
or could this report represent a false positive? In our experience,
false positives can occur in three common cases:

* Technical artifacts

* The type of view of the pathologist

* Coincident margin

Artifacts of technique

A very common artifact of technique is the failure to
demarcate surgical edges with ink or even the contamination of
surfaces with ink which are not surgical edges (free edge or even
cleavage surface) (Figures 3, 4, 5).

Type of view (or interpretation) of the pathologist

Many pathologists use different terminology that can
mean “compromised margins” to surgeons, such as the term
“exiguous margins” or margins smaller than 1mm. In microgra-
phic surgery, especially when using the Munich method, a mar-
gin of Imm can be more than enough, and pathologists unac-
customed to interpreting this variation of micrographic surgery
could be unsure about stating that the margins are free. Several
times I have taken reports of compromised margins to the pa-
thologist and, examining them with a microscope, I was told that
“they thought it best to judge the margin compromised because
the tumor was so close,” even though in the histological sections
the tumor mass would not touch the surgical edge. It is therefore
important to know what interpretation the pathologist usually
gives to these cases, as the professionals involved have different
interpretations (Figure 6).

Coincident margin

Some pathologists use the term “coincident margins”
when the tumor only appears to touch the surgical edge focally.
Others prefer to judge this as a compromised or focally compro-
mised margin. Undoubtedly, this can represent a dilemma when,
in fact, the tumor only tangents the surgical edge, but does not

..'& %

FIGURE 3: The patient had an exophytic tumor on the lower
eyelid. The dermatologist shaved the base of the lesion and
placed the specimen in formaldehyde. The histology tech-
nician received the spherical material and mistakenly paint-
ed the entire surface (asterisks). The only place that should
have been painted, to mark the surgical edge, was between
the red arrows. The pathologist reported it as a “coincident
margin.” Follow-up for 13 years showed no recurrence. False
positive due to technical artifact. Hematoxylin & eosin stain-
ing 20x
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FIGURE 4: A patient with a squamous cell carcinoma (SCC)
clinically non-adherent to the periosteum was submitted to
conventional surgery with safety margins and immediate
grafting. After examining the two slides shown here, the
anatomopathological report suggested that the deep mar-
gin had been compromised. On slide A, note that the ink
does not touch the tumor (B and C). On the other slide, the
ink clearly touches the tumor (D) (red arrows). However,
there has been a detachment of the deeper surface, from
the cleavage of the piece. This layer should have been below
the tumor, but it retracted after the piece was cleaved. The
technician said that the piece was painted after the cleavage
and not before, thus contaminating the deepest part of the
tumor with the paint, due to the retraction of the deepest
layer, which is the only one that really represents the surgi-
cal edge and should have been painted (black arrow). The
patient was followed up for more than seven years and had
no recurrence. False positive due to technical artifact. The
pathologist agreed with the arguments presented and then
modified the report. | personally operated on the patient
and checked the histopathology. Hematoxylin & eosin stain-
ing 20x

go beyond it. When examining cases like these, the pathologist’s
interpretation of a compromised margin is undoubtedly correct,
but I've never seen a pathologist write a report stating that it
could be a false positive. One of the characteristics of the tumor
edge in these circumstances is its rounded or curved appearance.
Straight tumor borders coinciding with the surgical edge should
really be interpreted as true compromised margins (Figure 7). In
some cases, due to the architecture of the lesion, it is easier to
imagine that this border is just coincidental (e.g. clearly nodular
basal cell carcinoma). However, in micronodular, infiltrative ca-
ses or those with small blocks, it can be difficult to say that the
margin is only coincidental, excluding the possibility of residual
blocks remaining in the patient’s surgical bed. For this reason, the

FIGURE 5: Patient referred for micrographic surgery due to
a report of compromised margins. Clinically, we observed
only a small scar (red arrow), with no clinical or dermoscopic
signs suggestive of tumor persistence (A). Direct examina-
tion of the sections on the slide clearly shows straight sur-
faces, typical of cleavage of the specimen (red arrows) (B).
Examination of the sections (C) shows no ink marking the
surgical edge, with the tumor touching the straight surface
of one of the fragments, which is matched by the straight
surface of the other fragment, the latter with no tumor.
| took the cuts and the report to the pathologist, who apol-
ogized for the mistake. The patient has never recurred after
more than eight years of follow-up. Hematoxylin & eosin
staining 20x

RaSes o 5 RN 57 ¥ O e
FIGURE 6: Sequence of histological sections using the Mu-
nich method, with a 50 MICRA interval between sections.
The BCC is approaching the surgical edge and lies a few mi-
crons from the surgical edge (A and B). In sections C and D,
the epidermis closes the surgical edge, and the tumor is still
not touching the epidermis, as its origin is not at this point.
Many pathologists not used to this type of analysis would
report “compromised margins” or “thin margins,” and the
surgeon would have to interpret the report. In this way, the
pathologist’s view can be a false positive. Hematoxylin &
eosin staining 20x
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FIGURE 7: Coincident margin. Only a few pathologists de-
scribe this case as a coincidental margin (red arrow). The tu-
mor clearly touches the surgical edge, yet the edge is round-
ed, giving the impression that it may have stopped right
there. If this image, and its interpretation as a coincident
margin, represents the actual picture, there is no residual tu-
mor in the patient, which is another cause of a false positive.
However, this really is a dilemma for pathologists or sur-
geons, because the tumor touches the surgical edge and we
have no way of proving that it ended exactly at this point.
However, note that basal cell carcinoma predominantly has
expansive growth, which increases the chance of interpret-
ing a coincident margin and, consequently, the chance of a
false positive. If the predominant histological type was infil-
trative, this interpretation would be more risky. Hematoxy-
lin & eosin staining 20x

histological subtype and the architectural pattern of the tumor
should be highly valued in the interpretation.

COMPROMISED MARGINS

The margin is compromised when the surgical edge,
which should be painted, coincides with the tumor edge, which
is generally straight (i.e. giving the impression of having been
cut). The tumor is otherwise quite infiltrative, so that digitiform
projections of it appear sectioned at the surgical edge. Many pa-
thologists do not mention the amount of tumor in the sections
that touch the surgical edges, thus failing to distinguish even
a possible case of a focal coincident margin as described abo-
ve, from a case in which a large amount of tumor tissue affects
the surgical edge. Surgeons who are aware of this situation may
feel more confident about reoperating if they notice that a large
amount of tumor tissue has touched the surgical edge (Figure 8).

DIVERGENT HISTOPATHOLOGICAL INTERPRETATIONS

A histopathological image is nothing more than a mor-
phological analysis. The terminology used in histopathological
language can be understood by associating its meaning with a

FIGURE 8: Typical examples of compromised margins. In
A, the tumor mass is as if cut along its length, appearing
straight for a good length of the surgical edge, giving no im-
pression of focal involvement. In B, the BCC is quite infiltra-
tive, touching the surgical edge with small tumor fragments
protruding into it (arrow). Hematoxylin & eosin staining 20x

FIGURE 9: When you read the text describing a picture with
palm trees, a cove with white sands, a blue sea and sky,
mountains in the background... is that how you pictured the
description? In other words, a picture is worth 5,000 words

pathology. For example, when the pathologist refers to “basaloid
cells arranged in blocks with a palisaded periphery, surrounded
by stromal retraction,” we all interpret this as a description of
basal cell carcinoma. But we really have no idea what the patho-
logist is actually describing (the image per se). We like to play
this joke in lectures. Everyone knows palm trees, a mountain, a
cove of white sand, a blue sky.... We immediately put all these
elements together in a picture and imagine what is being des-
cribed. Look at figure 9. It contains all these elements. Is that
exactly how you imagined it? In other words, a picture is worth
5,000 words!
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‘We all know that irregularly growing (infiltrative) tumors
are more unpredictable in the way they expand, unlike expansive
tumors, which tend to be more regular. This is important when
it comes to surgical planning, i.e. whether or not we can use
the safety margin concept correctly." Similarly to the imagery
puzzle presented here, the pathologist’s description may not fit
very well with what the surgeon can perceive by examining the
patient’s clinical-surgical case and viewing the histopathological
image directly. And if the pathologist describes the histological
subtype of the tumor! Many reports lack this description, which
can even be hampered by the type of material sent to the patho-
logist, such as fragmented or tiny biopsies.

FINAL COMMENTS

It is very important to say that this text has absolutely no
intention of instilling distrust in histopathology reports, but ra-
ther of drawing the attention of surgeons to the limitations that a
pathologist may have in interpreting or describing them. Almost
never have pathologists been upset that a doctor has asked to
see the slides. On the contrary, most pathologists encourage this
interaction. How often have we had productive conversations
in favor of the patient’s well-being when questions have been
raised and resolved?

A close analogy is the interpretation of radiological ima-
ges taken directly by orthopedists and the report issued by radio-
logists. In this case, we are dealing with known anatomy, unlike
the abstract images of a histopathological image. The fact that
orthopedists directly examine the image and only then quickly
read the report cannot be interpreted as a sign of distrust of the
radiologist’s report.

It 1s a lot harder to write a text about this without being
misunderstood than it is to talk about it in a lecture or to practi-
ce it for years. A concise and objective form that contains every-
thing we have observed over years of practice 1s difficult to find.
However, we believe that this short review can encourage the
reader to embark on this journey and get used to examining
the histopathology of their own cases. We are confident that you
will see a lot that you had not expected and that you will be sur-
prised that such disagreements in interpretation are not so rare.
Observing the facts and seeking to understand them has always
been the aim of science. If there are unanswered questions, what
is wrong with raising them?

Another fact to be discussed is the scarcity of literatu-
re on the specific subject described here. Perhaps this has to
do with the risk of being misinterpreted, as mentioned above.
‘We are unaware of any publication with this clear objective and
perhaps this article is original.

All this accumulated knowledge has come from our ex-
perience in micrographic surgery. More histotechnology and
histopathological knowledge would be very useful for surgeons,
which is precisely what micrographic surgeons do. We always
encourage micrographic surgeons to make their own cuts and
this 1s closely related to all the questions we are asking in this
short review.

Finally, we would like to introduce the subject to give
you a better understanding of the meaning of the term “com-
promised surgical margins”. For most surgeons, this means fur-
ther intervention, as most are unable to interpret a false positive.
This review also has this objective: to encourage physicians to
look a little further in order to better understand this pheno-
menon. ®
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