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Mohs micrographic surgery: a study of 93
tumors operated on in a specialist center
in Rio de Janeiro

Cirurgia micrográfica de Mohs: estudo de 93 tumores operados
em um centro de referência no Rio de Janeiro

ABS TRACT
Introduction: Mohs micrographic surgery is a treatment option that increases the cure rate
in various types of skin cancer, offering greater tissue preservation and lower recurrence rates.
Objective: To describe clinically and histologically the tumors operated on with Mohs
micrographic surgery, and to draw correlations to the number of stages and the type of surgical
reconstruction performed. The operations were performed at a private clinic in the munici-
pality of Rio de Janeiro, Brazil that is a specialist center for this technique.
Methods: Retrospective, observational, cross-sectional/transversal study was carried out based
on the review of medical records.
Results:A study was conducted of 93 tumors in 84 patients, operated on between April 2010
and August 2012, and followed up with until August 2013 (12 to 42 months). Findings:
47.61% of patients were men and 52.38% were women, the mean age was 62.89 years; pre-
dominant phototypes: II (44%) and III (43%); 6 cases (6.45%) of squamous cell carcinoma, 87
(93.54%) of basal cell carcinoma; 74.19% were primary tumors; the nose was the most frequent
site (46.24%); a single surgical stage was performed in most cases, with flaps (44%) being the
more frequently performed type of closure. There was recurrence in one patient, who required
reoperation in October 2012 and followed without new recurrence.
Conclusions: Mohs surgery has proven effective with high cure rates and a minimal recur-
rence rate, especially in lesions located in the face’s H area of risk.
Keywords: Mohs surgry; carcinoma, basal cell; carcinoma, squamous cell.

RESU MO
Introdução: A cirurgia micrográfica de Mohs é opção terapêutica que aumenta a taxa de cura de vários
tipos de câncer de pele, com maior preservação tecidual e menores taxas de recidiva.
Objetivo: Traçar o perfil clínico e histológico dos tumores operados pela cirurgia micrográfica de Mohs,
em serviço privado de referência nessa técnica no município do Rio de Janeiro, Brasil, e relacioná-lo
com o número de fases e tipo de reconstrução cirúrgica realizada. 
Métodos: Estudo retrospectivo, observacional, transversal, com revisão de prontuários. 
Resultados: Foram relacionados 93 tumores em 84 pacientes operados no período entre abril/2010
e agosto/2012 e seguidos até agosto/2013 (12 a 42 meses). Dados encontrados: 47,61% homens
e 52,38% mulheres;  idade média de 62,89 anos; fototipos predominantes II (44%) e III (43%);
seis casos (6,45%) de carcinoma espinocelular; 87 (93,54%) de carcinoma basocelular; 74,19% de
tumores primários; nariz como localização mais frequente (46,24%); uma fase cirúrgica realizada na
maioria dos casos, tendo sido o retalho (44%) o tipo de fechamento mais realizado. Houve recidiva em
um paciente, que foi reoperado em outubro/2012 e segue sem recidiva.
Conclusões: A cirurgia de Mohs mostrou-se eficaz, com altos índices de cura e mínima taxa de reci-
diva, especialmente nas lesões da área de risco do H da face.
Palavras-chave: cirurgia micrográfica de Mohs; carcinoma basocelular; carcinoma espinocelular.
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INTRODUCTION
Mohs micrographic surgery (MMS) is a therapeutic

option for the treatment of various malignant neoplasms of the
skin because it presents the highest cure rates combined with
the lowest recurrence rates. It has the additional advantage of
preserving the healthy tissue around the tumor, thus leading to
less cosmetic and functional damage.1,2 MMS is the gold stan-
dard for the treatment of recurrent basal cell carcinoma (BCC)
and squamous cell carcinoma (SCC), primary tumors of aggres-
sive histologic subtypes, tumors in embryonic clefts areas or in
areas of difficult surgical reconstruction.1-3

With the micrographic technique, the tumor is removed
with minimal surgical margins through a topographical map-
ping of the sample relative to its location on the patient. The
sample is then prepared in a way that allows the histological
analysis of all surgical margins (lateral and deep) in the same
plane. The surgical specimen undergoes stages of tissue inclu-
sion, freezing and preparation of histological sections, which are
then stained and analyzed with a microscope. When the histo-
logical slide evidences permanence of the tumor, a new Mohs
phase is required. The surgeon then, through the surgical map-
ping of the lesion, selectively widens the compromised surgical
margin. According to some authors,1,2,4 while with the tradition-
al freezing techniques (standardized by pathologists using the
bread loaf or cut in cross techniques) the analysis covers only
about 0.01% of the margins, the Mohs method allows the visu-
alization of 100% of the surgical margins.

Although the Mohs micrographic technique was intro-
duced in Brazil over 20 years ago and is the treatment of choice
for many patients with aggressive or recurrent cutaneous
tumors, it is still not widely used in the country, with only two
articles found in the national literature about the use of this
method in actual cases: Cernea4 (1994, São Paulo, SP, Brazil) and
Chagas and Silva1 (2012, Aracaju, SE, Brazil). No articles dis-
cussing the Mohs technique in patients originating from the
Brazilian state of Rio de Janeiro were found in the authors’ lit-
erature search. 

The purpose of the present article is to evaluate the clin-
ical and histological profile of tumors operated through the
Mohs micrographic method at a private MMS reference center
in the municipality of Rio de Janeiro, studying its correlation to
the number of phases and type of surgical reconstruction per-
formed.

METHODS
Ninety-three tumors were evaluated in 84 patients treat-

ed with the Mohs micrographic method in the Centro de
Cirurgia Micrográfica do Rio de Janeiro (Center for
Micrographic Surgery of Rio de Janeiro), from April 2010 to
August 2012. A retrospective, observational, cross-sectional,
descriptive study was carried out, with the data being collected
through the analysis of the medical records and preoperative,
intraoperative and postoperative photographs of 84 patients.

An operative record containing key patient data, that is
part of the service protocol, served as the database for the study

(Figure 1).  The record form presented the following variables:
date of surgery, patient age, gender, phototype, location of the
tumor, histological type of tumor in the previous biopsy, histo-
logical type of the tumor assessed during surgery, classification
in primary or recurrent tumor, number stages of Mohs surgery,
type of surgical reconstruction, presence of lymph nodes, use of
medication, comorbidities, dimensions of the tumor and of the
resulting surgical defect after removal.

All patients signed a term of free and informed consent
and a permission allowing the inclusion of personal data in the
study, with guarantee of confidentiality.

All operated patients had previous biopsies, with tumors
being classified according to histological type. The histological
subtype was classified according to the previous biopsy or,
where it was possible to detect the tumor remnant in the eval-
uated margins, according to the histological analysis carried out
during the surgery. In case of inconsistency between histologic
subtypes observed in the biopsy reports and in the blades ana-
lyzed during the surgery, the latter was chosen for assessment.
Some tumors presented mixed characteristics, with more than
one histological subtype in the same sample. In such cases, the
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FIGURE 1: Surgical record containing data for statistical analysis

PATIENT NUMBER
AGE DATE
GENDER  F            M
PHOTOTYPE
PREOPERATIVE DIAGNOSIS
PRESENCE OF OTHER CUTANEOUS TUMORS  YES          NO           SPECIFY
ALLERGY TO MEDICATIONS                                  YES          NO           SPECIFY
COMORBIDITIES
USE OF REGULAR MEDICATIONS
OBS.
TUMOR
TUMOR         PRIMARY               RECURRENT
PALPABLE LYMPH NODES        YES               NO
LOCATION
SIZE
BIOPSY DIAGNOSIS
DEFINITIVE DIAGNOSIS
OBS.

SURGERY
ANESTHESIA  TUMESCENT LOCAL              LOCAL                     GENERAL
OBS.
SEDATION   YES           NO
OBS.
STAINING           HE           TOLUIDINE BLUE       OTHER
OBS 
PREVIOUS CURETTAGE   YES        NO
DEBULK       YES          NO
OBS.
FINAL SURGICAL DEFECT SIZE
MOHS SURGICAL TIMES
OBS.
NUMBER OF PIECES 1ST STAGE 
NUMBER OF PIECES 2ND STAGE
NUMBER OF PIECES 3RD STAGE
NUMBER OF PIECES 4TH STAGE
OTHER STAGES

RESOLUTION OF THE SURGICAL
DEFECT
SECOND INTENTION
PRIMARY CLOSURE
GRAFT
FLAP
OBS.
SURGICAL TEAM
1ST SURGEON
2ND SURGEON
HISTOLOGY TECHNICIAN
ANESTHETIST
PATHOLOGIST
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most aggressive subtype was deemed the main tumor.
The tumors were further divided into categories of pri-

mary, recurrent, or incompletely excised—the latter being those
with compromised surgical margins according to the
histopathology carried out after conventional surgery, being
then referred to Mohs micrographic surgery for the widening of
margins.

The authors classified the location of tumors as follows:
trunk, upper limbs, nose, malar area, nasogenian sulcus, periau-
ricular, periocular, scalp, temporal and forehead regions.

Regarding the type of surgical closure, the authors con-
sidered: primary closure, healing by secondary intention, flaps,
simple grafts, and composite grafts.

RESULTS
Ninety-three tumors were analyzed in 84 patients—40

men (47.61%) and 44 women (52.38%), mean age of 62.89 years
(SD ± 14.57), and median age of 65 years (minimum = 35 and
maximum = 89 years).

The predominant Fitzpatrick skin phototypes in the
study were II (44%) and III (43%). Phototypes I and IV were
also observed in 11% and 2% of cases, respectively (Graph 1).

Regarding the histologic types, the study observed 6
(6.45%) SCC cases and 87 (93.54%) BCC cases, the latter being
subdivided into 36 nodular BCC (one over a sebaceous nevus),
11 micronodular BCCs, 11 infiltrating BCCs, 10 superficial
BCCs, 8 sclerodermiform BCCs,4 metatypical BCCs, 2 adenoid
BCCs, and in five cases the subtype has not been evaluated.
(Table 1)

Of the 93 tumors operated through MMS, 69 (74.19%)
were primary and 18 (19.35%)recurrent. In 6 cases (6.45%)
there were no clinical recurrences of the lesions, nevertheless
these cases were referred for expansion of surgical margins, due
to the histopathologic diagnosis of BCC with compromised
surgical margins after being operated with conventional tech-
niques (Graph 2). Of these, in 5 cases (5.37%)it was not possible
to identify the histological subtype, for the tumor was not
observed during MMS, with previous reports showing no spec-
ification of the histological subtype.  It was assumed that a tumor
was not identified during Mohs surgery given that it is a periph-
eral technique, and surgical margins free of neoplasia were
obtained in the initial stage of MMS.

Regarding the location of tumors, the majority (43/93,
46.24%) were located in the nose. Other locations were: 9
(9.68%) in the malar region, 9 (9.68%) in the periocular region,
8 (8.60%) in the frontal region, 7 (7.53%) in the temporal
region, 7 (7.53%) in the periauricular region, 3(3.23%) in the
scalp, 2 (2.15%) in the nasolabial folds, 2 (2.15%) in the upper
limbs, 2 (2.15%) in the anterior thorax and 1 (1.08%) in the lip
(Table 2).

Regarding the number of stages of the MMS, only one
was observed in the majority (46/93, 49.46%) of cases. Two stages
were observed in 25 (26.88%) cases, 3 in 17 (18.27%) cases, 4 in
2(2.15%) cases, 5 in 2 (2.15%) cases and 6 in 1(1.07%) case.

Of the examined cases, surgical margins free of neoplasia
were not obtained in 2 patients. One of those patients had a
BCC in the nasal wing area that recurred four times on the
prior cutaneous flap, with an infiltrative pattern, that invaded the
nasal septum and bone up until the right choana. The other
patient had a poorly differentiated SCC in the pre-auricular
region. Extensive invasion of the parotid gland was verified dur-
ing the Mohs surgery. These patients were referred to the head
and neck surgery and oncology services for radical surgery and
radiotherapy.

To date (August 2013), the postoperative follow-up of
these patients ranged from 12 to 42 months. In 47 (50.53%)
patients, the follow-up period was of one to two years, and in
46 (49.46%), it was more than two years.

GRAPH 1: Prevalence of phototypes in operated patients GRAPH 2: Profiles of studied tumors

TABLE 1: BCC histologic types found in the 84 study patients

Histologic types N %

Nodular BCC 36 38.70
Micronodular BCC 11 11.82
CBC infiltrante 11 11.82
Infiltrating BCC 10 10.75
Superficial BCC 8 8,60
Sclerodermiform BCC 5 5.37
Not evaluated BCC subtype 4 4.30
Metatypical BCC 2 2.15
Adenoid BCC 6 6.45

TOTAL 93 100

Phototype 1
Phototype 2
Phototype 3
Phototype 4

Primary
Recurring
Widening
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Recurrence was observed in only one patient during this
period, 16 months after the first Mohs micrographic surgery was
performed. It was a predominantly micronodular BCC casein the
ear pinna that had recurred several times after cryosurgery and
conventional surgery. The patient was re-operated using the Mohs
method in October 2012 and to date has had no recurrence.

Regarding the surgical closure, 41 flaps, 22 simple grafts,
22 primary closures, and 3 compound grafts were performed.
Five surgical defects were left to heal by secondary intention
(Graph 3).

DISCUSSION
The mean age of patients was 62.89 years (SD±14.57),

with a predominance of Fitzpatrick’s skin phototypes II and
III—findings that coincide with data found in the literature.

The literature describes male patients as the most affect-
ed by skin neoplasia.5,6 In the present study there was a predom-
inance of female patients, with 52.38% (44/84) of cases, while
male patients accounted for 47.61% (40/84) of cases. This dif-
ference was not significant and can be justified by the small size
of the sample and by the fact that it focused only on cases
referred for Mohs surgery.

Regarding the histological type, SCCs accounted for
6.45% and BCCs accounted for 93.54%, with the nodular sub-
type being found in 38.7% of cases. This finding was consistent
with the literature, which describes BCC as the most frequent
malignant neoplasm.3,5 Considering that the most aggressive his-
tologic subtypes of BCC are the sclerodermiform, the infiltra-
tive micronodular, and the metatypical, the present study includ-
ed a large number of aggressive tumors (36.54%).

Of the 93 tumors studied, 74.19% were of the primary
type and 19.35% were recurrent. This profile differs from the
trend described by the Brazilian articles found in the authors’
research. Chagas and Silva (2012)1 reported 62.7% recurrent
tumors, and Cernea (1994)4 showed 56.1% recurrent tumors
operated on using the Mohs technique. This misalignment may
be due to socio-economic and regional factors, considering that
this study was carried out in a private practice in the city of Rio
de Janeiro, which may explain the fact that most of the operated
tumors were primary. The smaller number of recurrent tumors in
the present study is reflected in the number of stages required to
achieve free surgical margins,2,7 even though as many as 50.54%
of the analyzed tumors have required two or more stages.

Regarding the recurrence, although the follow-up time
was still limited at the time the present article was written (12-
42 months), recovery rates obtained were high, and when com-
pared to those reported in the international literature corrobo-
rate the efficiency of the method in selected cases. Only one
case of recurrence was detected, in an aggressive histological
subtype tumor that had already recurred several times. Studies
conducted with fewer than five years of followup demonstrated
that recurring BCC lesions, when treated with traditional sur-
gical techniques, achieved cure rates of roughly 82% after exci-
sion, while MMS increased that rate to 94.4%. 7

The most common locations of the tumors analyzed in
the present study were: nose, malar, and periocular regions, coin-
ciding with the “H zone of the face” area of risk, known by the
presence of embryonic clefts that result in lower resistance to
tumor infiltration, providing greater subclinical extension of
lesions. 8,9 There is a formal indication of MMS in those cases,
for it allows precise histological control, achieving high cure
rates with low tumor recurrence rates.10

CONCLUSION
The present study has some limitations, such as the rela-

tively small size of the sample and the limited follow-up time
with the patients (1 to 3.5 years).  This is justified by the facts
that the MMS technique is still not widespread in Brazil and
that the study has been conducted at a relatively new private
practice (operations commenced in February 2010).

Despite the limitations, the Mohs surgical technique has
proven its efficacy by achieving high cure rates with minimal
recurrence rates. It was especially helpful in lesions located in
the “H zone of the face” risk area—the majority in the present
study—and in tumors of the aggressive histological subtype.

The authors suggest that further papers should be written
describing studies with larger sample sizes and longer followup
times, since there are few Brazilian articles on the subject. ●

GRAPH 3: Types of surgical reconstruction carried out

TABLE 2: Types of tumors found in the 84 patients in the studyo

Histologic types N. %

Nose 43 46.24
Malar region 9 9.68
Pariocular region 9 9.68
Forehead region 8 8.60
Temporal region 7 7.53
Preauricular region 7 7.53
Scalp 3 3.23
Nasogenian fold 2 2.15
Upper limbs 2 2.15
Anterior thorax 2 2.15
Lip 1 1.08

TOTAL 93 100.00

Flap

Primary closure

Graft

Second intention

Compound graft
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