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ABSTRACT

Introduction: Mohs micrographic surgery is a technique that offers high cure rates for
non-melanoma skin cancer.

Objective: To describe the clinical and epidemiological profile of patients who unde-
rwent Mohs micrographic surgery in a reference center in dermatologic surgery.
Methods: Medical records of patients who underwent Mohs micrographic surgery in the
period 2014-2015 at a dermatology reference center, in the city of Mogi das Cruzes (SP,
Brazil), were analyzed.

Results: The patients' ages ranged from 38 to 87 years; of these 54% were women. The
most affected topography was the nose (54% of patients). Previous history of skin cancer
was positive in 62% of cases. The indication driver for micrographic surgery was the le-
sion’s location in 67% of the patients, followed by the size (23%) and tumor recurrence
(10%). The most prevalent intraoperative diagnosis was basal cell carcinoma (90%).
Conclusions: Mohs micrographic surgery is an excellent therapeutic option in cases of
tumors of aggressive nature, large diameter and high-risk location. This study is in line
with the current literature regarding the epidemiological data linked to the occurrence of
nonmelanoma skin cancer.
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RESUMO

Introdugdo: A cirurgia micrografica de Mohs é técnica que oferece altos indices de cura para cdncer de
pele nao melanoma.

Objetivo: Tiagar o petfil clinico e epidemiologico dos pacientes submetidos a cirurgia microgrdfica de
Mohs em um centro de referéncia em cirurgia dermatoldgica.

Meétodos: Foram analisados os prontuarios dos pacientes submetidos a cirurgia micrografica de Mohs no
periodo de 2014 a 2015 em servigo de referéncia de dermatologia na cidade de Mogi das Cruzes (SP).
Resultados: A idade dos pacientes variou de 38 a 87 anos; desses 54% eram do sexo_feminino. A
topografia mais acometida foi o nariz (54% dos pacientes). Histéria pessoal prévia para cdncer de pele
foi positiva em 62%. A indicagdo da cirurgia micrografica_foi a localizagao em 67% dos pacientes, as
dimensoes em 23% e a recidiva do tumor em 10%. O diagnéstico intraoperatério mais prevalente foi
o de carcinoma basocelular (90%).

Conclusées: A cirurgia micrografica de Mohs é excelente opgdo terapéutica em casos de tumores
agressivos, de grande didmetro e localizados em areas de risco. O presente estudo estd de acordo com
a literatura atual, quanto aos dados epidemiologicos de acometimento por neoplasias cutdneas ndo
melanoma.
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INTRODUCTION

Mohs micrographic surgery (MMS) is the technique
used to treat non melanoma cutaneous malignant neoplasias that
leads to the best cure rates and is today regarded as the gold stan-
dard."? In this procedure, the dermatologic surgeon performs
the mapping of the neoplasia, and the removal and histological
analysis of the tumor and its margins.’

Frederic Mohs developed the first concepts of micro-
graphic surgery in 1930, studying the potential curative effect
of various substances injected into different neoplasms. During
an experiment, there was tissue necrosis after the injection of
20% zinc chloride solution. Microscopic analysis evidenced that
the tissue maintained its microscopic structure, as if it had been
excised and processed for routine histological examination. With
this, Dr. Mohs observed that the in situ fixation was effective,’
enabling the development of a surgical technique in which the
tumor could be removed in a staged way. After undergoing in
situ fixation, the tumor was excised and then cut into tangential
sections, which allowed the analysis of both the epidermis and
the deep tumoral region.” In contrast with the traditional sec-
tion, which evaluates only 0.001% of the total sample’s surface,
the horizontal sections used in this technique allowed analysis of
100% of the sample’s margins.’

Mohs tested many substances for in sifu fixation, and zinc
chloride was chosen due to the facts that it preserved the mi-
croscopic characteristics for analysis, had good penetration in
the tissues with precise control of the fixation’s depth, did not
interfere with the healing of the exeresis’ site by secondary in-
tention, did not cause systemic toxicity, was safe during use and
had no smell.!

Initially, Mohs named the technique as microsurgery,
however this term was already employed to describe the dissec-
tion of small structures using a microscope; the term chemosur-
gery was then chosen, since skin tumors were chemically fixed
in situ before excision.*

Although this technique had a higher healing rate than
that of the traditional excision technique, it had some drawbacks:
it could take days to complete, it could cause pain, fever, lymph-
adenopathy in tumors of large diameter, and the detachment of
the fixed tissue could take days to complete, which delayed the
surgical wound reconstruction.'

Due to these drawbacks, the in situ fixation was gradually
replaced by the fresh tissue technique, with the use of freezing
after the tumor’s excision, which has been described by Theo-
dore Tromovitch and Samuel Stegman. As a result, Mohs also
adhered to it."*

The fresh tissue technique eliminated the need for zinc
chloride, allowing the tumor’s removal and reconstruction to be
performed on the same day, without having to wait for the crust
caused by the zinc chloride to detach from the viable underly-
ing tissue. Thus, in situ fixation (chemosurgery) fell into disuse,
giving way to the currently used technique based on fresh tissue
(Mohs micrographic surgery - MMS).

The conventional excision technique usually leaves a
margin of 3 to 6mm beyond the tumor. The histological mar-
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gins are then evaluated by the pathologist by sampling, which
can lead to evaluation flaws. In MMS, the superficial and deep
margins are fully evaluated.’

The five-year recurrence rates of primary and recurrent
basal cell carcinomas (BCCs) treated with conventional surgery
are 10% and 17%, respectively. When treated using MMS, those
rates drop to 1% and 6%; ¢ another significant advantage is that
the technique allows greater conservation of normal tissue. In this
manner, it 1s clearly indicated for tumors that are large in diameter,
recurrent, have aggressive histological subtypes or are located in
critical areas (periocular, periauricular and nasal regions).

In order to perform the MMS, the following pieces of
surgical material are needed: dieresis, hemostasis and synthesis
materials (the same used for conventional excision), pen for
marking the surgical margins, histological stains, specimen pro-
cessing material, a cryostat, a microscope and, in addition, the
assistance of a laboratory technician to stain and perform the
cuts in the specimen.

The technique has five steps:

1) Marking of the area to be excised: delineate the clini-
cal margins of the tumor with a pen and then the surgical mar-
gins with a distance varying from 2 to 5mm from the clinical
margins. Perform the markings transversally to the incision line,
which will allow to locate the position of the removed fragments
in the tissue surrounding the surgical wound.

2) Excision of the tumor: it is performed using a scalpel
at a 45°-degree angle, which allows the epidermis and dermis to
be cut straight in the cryostat, allowing microscopic analysis in
the same plane.

3) Mapping of the specimen: can be carried out using a
sheet of paper or digitally on devices that take photographs and
allow drawing on that image (e.g. tablets). The surgical specimen
and its location should be drawn in the area of the surgical de-
fect. Its divisions and the ink markings should also be outlined.
This map is crucial for the dermatologic surgeon’s directing
during the analysis of the tissue using the microscope and for
the exeresis of the areas compromised with the tumor.

4) Processing and histological analysis of the specimen:in
this phase, the specimen’s marking with ink, flattening, freezing,
cutting and staining must be performed.

The division of the specimen, when necessary, as well as
the marking with ink must always be indicated on the map. The
most frequently used ink for the specimen’s marking is nankin,
which comes in several colors, allowing highlighting each region.

The flattening of the surgical specimen can be performed
using mechanical pressure on it, while cuts with a scalpel are re-
quired in some cases. The flattening on the slide is critical so that
the whole of the epidermis and dermis can be cut in a single
plane in the cryostat.

The tissue is then frozen and sectioned in the cryostat,
with the slides being prepared with hematoxylin-eosin for his-
tological evaluation.’

The surgeon evaluates the slides in order to determine
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whether the margins are compromised. If the tumor is com-
pletely excised, the surgical defect can be immediately recon-
structed. Nevertheless, if the tumor is still present, the corre-
sponding location is marked on the map.

5) Selective excision of the areas with residual tumor: it is
necessary to go through this step in case there is compromise of
any portion of the margin. If the lateral margin is compromised,
a 1-2mm excision should be performed at this site. If the deep
margin is compromised, an excision should be performed along
the defect’s interior, removing tissue from the deep base of the
wound.

The tissues of the compromised areas must undergo his-
tological analysis. These steps are repeated until the margins are
considered free of tumor and the reconstruction can be per-
formed.’

The objective of the present study was to describe the
clinical and epidemiological profile of the patients who under-
went MMS at a dermatological surgery referral center.

METHODS

The present study was approved by the Universi-
dade de Mogi das Cruzes — UMC (SP, Brazil) Research Eth-
ics Committee on 22/06/2016 under the protocol number
55945216.8.0000.5497.

A retrospective, descriptive, observational cross-sectional
study analyzed medical records of all patients who underwent
MMS at the dermatology referral service in the city of Mogi das
Cruzes, Sio Paulo, Brazil, in the years of 2014 and 2015.

The sampling method was non-probabilistic for conve-
nience, and included all patients who underwent MMS during
the study period.

Aimed at grouping the study data into clinical, epide-
miologic and histologic categories, the following items were
analyzed for each case: gender, age, preoperative biopsy diag-
nosis, intraoperative biopsy diagnosis, MMS indication, tumor
location, previous history of skin cancer, photodamage degree
(mild, moderate or severe), Fitzpatrick phototype (I, II, IIL, IV,
V,VI), number of phases in each surgery, number of fragments
of each tumor excised during surgery, and final surgical defect
reconstruction type.

The obtained data were recorded on Microsoft Excel®
spreadsheets, with descriptive analysis of percentages and graphs.

RESULTS

During the study period, 39 patients were treated and
operated using MMS, and had their medical records analyzed.
Of these, 54% were female. The participants’ ages ranged from 38
years to 87 years, with an average of 60.8 years.

Regarding the lesion’s topography, the most affected
body sites were the nose (54%) and the ear (15%), as depicted
in Graph 1. Previous personal history of skin cancer was present
in 62% of the patients. The indication for MMS was due to the
lesion’s location in 67% of patients, as shown in Graph 2. The
degree of photodamage was classified as moderate or severe in
most patients, as shown in Graph 3. Graph 4 illustrates the treat-
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ed patients’ phototypes’ percentages, according to the Fitzpatrick
Scale. Most of the sample’s individuals had phototypes I and II
(1.e. fair skin).

Thirty-nine lesions — one of each studied patient — were
excised. Of these, 92% were diagnosed with preoperative BCC
biopsy; squamous cell carcinoma (SCC) and actinic keratosis
(AK) were present in a much lower proportion (Graph 5). In
the intraoperative diagnosis, 90% of the lesions were confirmed
as BCCs, 8% SCC and 2% were trichoepitheliomas (Graph 6),
indicating diagnostic disagreement in 2 lesions of the 39 eval-
uated. A lesion preoperatively diagnosed as an AK was proven a
clearly differentiated SCC in the intraoperative biopsy. Another
initially diagnosed as a BCC, was proven a trichoepithelioma in
the intraoperative biopsy.

Surgeries had one, two or a maximum of three operative
phases, with an average of three phases. Each surgery yielded on
average 4.4 tissue fragments during the excisions, having been
prepared and analyzed intraoperatively.
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GRAPH 1: Tumor locations
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GRAPH 2: Indication for MMS
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GRAPH 3: begree ot pnotoaamage

KA

SCC 3%
5% I I

GRAPH 5: Preoperative biopsy diagnosis
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In the nose region, 90% of the tumors were BCCs, 5%
SCCs, and 5% trichoepitheliomas (Graph 7), and most recon-
structions in this area were performed with transposition flaps
(Graph 8).

In the zygomatic region, 67% of the tumors were SCCs
and 33% were BCCs; 34% of the reconstructions were per-
formed with transposition flaps, and edge-to-edge closures and
advancement flaps were performed in 33% of the cases in this
area (Graph 9).

In the ear region, 83% were BCCs, and 17% SCCs, with
edge-to-edge reconstruction and transposition flaps being the most
frequent, each performed in 33% of cases in this area (Graph 10).

In the cervical and malar regions, all cases were BCCs,
with edge-to-edge reconstructions.

In the palpebral and labial regions, all cases were also di-
agnosed as BCCs, with the advancement flap being the most
commonly used reconstruction method.
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GRAPH 6: Intraoperative biopsy diagnosis

DISCUSSION

Non-melanoma skin tumors in advanced stages have
high morbidity. Prevention, early diagnosis and an eftective treat-
ment that leads to a decreased risk of recurrence — such as MMS
— are crucial for the reduction of morbidity.

According to a recent publication on MMS in Brazil, the
technique has been performed in the country for at least 30 years,
and is restricted to less than 1% of dermatologists, being mainly
concentrated in the Southeast Region. Training in this technique
takes about one year and is offered by only six accredited services.”

The lack of data on the epidemiology of non-melanoma
skin cancer in the Brazilian population also justifies the present
study.

There was a greater involvement of women as compared
to men, while most of the literature suggests men are more af-
fected by skin cancer.®'” Recent studies, however, have demon-

strated this change in the disease’s profile.''"??
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GRAPH 7: Diagnosis in the nose region
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GRAPH 9: Types of reconstruction in the zygomatic region
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GRAPH 8: Types of reconstruction in the nose region

The literature indicates that lower phototypes, advanced
age and photodamage are risk factors for skin cancer such as
BCC and SCC,*’ a fact that was confirmed by the present study,
in which 67% of the patients had Fitzpatrick phototypes I or
II. The mean age was 60.8 years, and 82% of the patients bore
important photodamage (moderate or severe).

Regarding the location, it is known that lesions are more
aggressive in the centrofacial region,” which is a common area of
recurrence. Among the tumors analyzed in the present study, 72%
were located in an area of risk (nose, eyelid and ear), confirming
their indication for MMS. Previous history of skin cancer was pres-
ent in 62% of patients and, according to the literature, patients who
have had skin cancer are at increased risk of new cutaneous neo-
plasms."*!> This data also includes patients who had recurrence of
a tumor previously removed with the traditional surgical method,
having later been referred for MMS, which constituted 10% of the
cases. Rowe .. presented data regarding recurrences of BCCs that

Rotation +
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17%

Advancement +
transposition +
graft
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GRAPH 10: Types of reconstruction in the ear region

had been treated with traditional therapies and had cure rates of
roughly 82% after surgical excision, and 60% with electrocoagula-
tion and curettage. The use of cryotherapy resulted in an 87% cure
rate in time series of less than five years. The application of MMS in
recurrent BCCs increased these cure rates to 94.4%."

Other indications for MMS are extensive dimensions
and tumor location aiming at preserving healthy tissue that is
free of the neoplasia, which would not be possible with the con-
ventional excision. In the present study, the tumor’s large size
and its location led to indication for MMS in 23% and 67% of
the cases, respectively.

In the present study, BCCs and SCCs represented 90%
and 8% of the tumors, respectively. The literature describes BCC
as the most common type of skin cancer.*® In addition, BCCs
that are extensive or recurred, or are located in areas with in-
creased risk, is the main indication for MMS, justifying its high
prevalence in the studied sample.

Surg Cosmet Dermatol 2016;8(3):217-22.
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There was also one case of trichoepithelioma that was
initially diagnosed as BCC, being correctly diagnosed during
intraoperative biopsy. Trichoepithelioma is a benign skin tumor
that differentiates from the hair follicle and arises as a usually
solitary, erythematous, usually facial tumor that resembles BCC
both clinically and histologically, constituting an important dif-
ferential diagnosis.

In the present study, the authors observed an average
number of three operative phases per surgery, demonstrating the
prevalence of aggressive tumors, given that the actual invasion
was more extensive than that detected clinically.

The studied patients did not experience recurrence of
the operated tumors, with the majority being followed up for
more than one year (6 to 18 months). Although the follow-up
duration can still be deemed as short, these data show the effec-
tiveness of the MMS technique.
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