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ABSTRACT

Introduction: Mohs micrographic surgery (MMS) can achieve high cure rates in skin

cancer treatment and remove as little healthy tissue as possible.

Objective: This study aims to characterize patients undergoing Mohs micrographic surgery
Correspondence: and to assess predictive factors for a higher number of surgical phases.
Ana Claudia Dal Magro Methods: Observational, cross-sectional, retrospective, and descriptive study conducted in
R. Professor Annes Dias, 295 a reference service for micrographic surgery from 2013 to 2019.The medical records of 230
Centro Historico patients (256 lesions) were reviewed.
90020-090 Porto Alegre (RS) Results: Injurieswithrecurrencehadsignificantlymorestagesthaninjurieswithoutrecurrence
E-mail: dalmagro.anaclaudia@gmail. (1.69 stages versus 1.31 stages). Tumors greater than 2 cm had a greater number of phases
com than those smaller than 1 cm and between 1.1 and 2.2 cm (2.0 versus 1.08 and 1.22, res-
pectively). When comparing the locations of the lesions with the number of phases, there
was no significant difference. There was a considerable difference regarding the preoperative
histological subtypes: aggressive basal cell carcinomas (BCC) required a higher number of
phases than non-aggressive BCCs.
Conclusions: Ourstudydemonstrates,corroboratingdatafromtheliterature,thattherisk factors

Received on: 08/09/2020 described are directly related to a greater number of stages of Mohs micrographic surgery.
Approved on: 26/11/2020 Keywords: Mohs Surgery; Skin Neoplasms; Carcinoma, Basal Cell; Carcinoma, Squa-
mous Cell
RESUMO

Introdugdo: a cirurgia micrografica de Mohs (CMM) é capaz de alcangar altas taxas de cura no tra-
tamento do cancer de pele e remover o minimo possivel de tecido saudavel. Objetivos: caracterizar os
pacientes submetidos a cirurgia micrografica de Mohs e estudar fatores preditores de maior niimero de
fases cinirgicas.

Meétodos: estudo observacional, transversal, retrospectivo e descritivo realizado em servigo de referéncia
para cirurgia micrografica no periodo de 2013 a 2019. Foram revisados os prontuarios de 230 pacien-
tes (256 lesdes). Resultados: lesdes com recidiva tiveram significativamente mais niimero de fases que
lesées sem recidiva (1,69 vs 1,31 fase). Tiumores acima de 2cm tiveram maior niimero de fases que os
Financial support: None. de tamanho menor de 1cm e que aqueles entre 1,1 ¢ 2,2cm (2,0 vs 1,08 e 1,22, respectivamente).
Conflict of interest: None. Quando comparadas as localizagées das lesoes com o niimero de fases, ndo houve diferenga significativa.
Em relagdo aos subtipos histoldgicos pré-operatérios, houve diferenga significativa: carcinomas basocelu-
lares (CBC) agressivos precisaram de maior nitmero de fases que os CBCs ndo agressivos.
Conclusdes: nosso estudo demonstra, corroborando dados da literatura, que os fatores de risco descritos
estdo diretamente relacionados a um maior nitmero de estagios da cirurgia microgrdfica de Mohs.
Palavras-chave: Cirurgia de Mohs; Neoplasias cutdneas; Carcinoma basocelular; Carcinoma de
cblulas escamosas

Study conducted at the Santa Casa de
Misericérdia de Porto Alegre, Porto
Alegre (RS), Brazil.
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INTRODUCTION

Frederic Mohs developed the Mohs technique in the
1930s, initially applying zinc chloride to the tumor lesions. It
fixed the tissue in vivo and allowed its subsequent analysis under
a microscope to preserve the tumor morphology and histolog-
ical structure.! With the evolution of the technique, there was
a change to the analysis of fresh tissue by freezing, consisting
of the excision of tissue layers compromised by the neoplasm.
The tissue is examined using special stains of horizontal cuts to
evaluate the tumors’ peripheral and deep margins microscopical-
ly.!***>6 The process of tumor removal and microscopic analysis
after freezing the piece is called the surgical phase. Several stages
may be necessary to remove the tumor entirely, increasing the
surgery’s time and cost.>”

In Brazil, Mohs micrographic surgery (MMS) is still un-
derutilized due to the need for additional specialized training
and the long learning curve of the method, restricting its avail-
ability to larger centers. Although many therapeutic options are
currently available, conventional surgical excision (SE) is still
the most common treatment for non-melanoma skin cancer
(NMSC). The main difference between the two treatments is
the method of examining the histological margin. The standard
SE exams the surgical margins mainly in random vertical sec-
tions, the so-called “bread loaf” technique.” Moreover, the MMS
flats and cuts the sample horizontally. It offers the possibility to
examine 100% of the resection margins compared to the small
percentage of margin control in the SE, generally 0.01% to 1.0%
of the total surgical margin.>*” MMS is the method that has the
highest cure rates for the treatment of NMSC and allows the
preservation of maximum peritumoral healthy tissue.”?

Mohs micrographic surgery is a great therapeutic option
for treating malignant skin neoplasms such as squamous cell car-
cinoma (SCC) and basal cell carcinoma (BCC).¢It can achieve
high cure rates in the treatment of skin cancer, preserving maxi-
mum healthy tissue, and, as a consequence, provide less function-
al and cosmetic damage.?’ The main indications in the literature
are recurrent neoplasms, aggressive subtypes of skin cancer, and
neoplasms in anatomical sites with high recurrence rates.>” Mor-
tality related to non-melanoma skin carcinomas is low due to
the small percentage of metastatic disease. However, morbidity
can be high due to local tissue destruction, mainly because most
tumors occur in areas such as the head and neck.”

Currently, there is a trend to treat an increasing number
of tumors, mainly primary SCCs and BCCs, with MMS. Indica-
tions include those primary tumors that, due to their large size
or location in specific anatomical sites, present an increased risk
of recurrence. It is also recommended to treat tumors in places
that generate significant aesthetic damage, where it is necessary
to save more healthy tissue.*’ Likewise, neoplasms not previ-
ously treated, located in critical locations, such as the eyelid or
lip, benefit from the tissue-sparing aspects of the Mohs tech-
nique.’ Since most BCCs are quite limited, most primary BCCs
should be removed with MMS in the first two stages. However,
there is a significant subset of primary tumors that require more
steps to achieve a tumor-free plane. We studied the histological
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subtype of these tumors, and their depth, to determine whether
we could use these resources to predict which primary BCC or
SCC would be more challenging to remove with free margins
in conventional surgery.®’

OBJECTIVES

The study’s main objective was to analyze preoperative
characteristics of tumors treated with Mohs micrographic sur-
gery associated with two or more surgical stages. This retrospec-
tive analysis of patient records identifies histological subtypes,
size, and recurrences of skin tumors treated with MMS, and it
studies their correlation with the largest number of stages during
surgery. The second objective was to identify predictive factors
for high-risk BCCs, eligible and treated with MMS, which have
widespread subclinical tumor dissemination.

METHODS

This is an observational, cross-sectional, retrospective,
and descriptive study. We retrospectively retrieved the medical
records of 230 patients (256 lesions) treated with Mohs micro-
graphic surgery at a referral hospital in dermatology in Porto
Alegre between 2013 and 2019. The sample consisted of all pa-
tients treated during this period by the team. Data were obtained
by analyzing medical records and filling in a standardized table
containing sex, age, histopathological diagnoses, tumor loca-
tion and size, history of previous treatments, number of surgical
phases, and reconstruction type. After collection, we assessed the
data to group information characterizing these patients’ clinical,
epidemiological, and histopathological profiles.

Statistical data were described in frequency, percentage,
average, and standard deviation. The average number of phases
was analyzed using t-test or ANOVA with Tukey multiple com-
parison test. The analyses were performed using the SPSS ver-
sion 25 software, and p<0.05 were considered significant.

RESULTS

We assessed the medical records of 230 patients. A total of
256 lesions were treated with MMS. Table 1 describes the base-
line characteristics of patients. The few cases with incomplete
data had the missing aspect excluded from the analysis. Individu-
als had a mean age of 62 years, with a standard deviation of 14.48
years. Of 256 patients, 172 were women, and 84 were men.

Regarding recurrence, the study categorized 93 injuries
as recurrence and 116 as primary injuries. When comparing the
number of surgical phases, recurrent lesions had a significant-
ly higher number of stages than primary lesions (1.69 £ 0.77
versus 1.31 + 0.58 phases, respectively) (Table 2). Concerning
the tumor’ size, 12 lesions measured 0.1 cm to 1 cm, 18 lesions
measured between 1.1 cm and 2 cm, and 13 lesions measured
more than 2 cm. The medical record didn’t describe the size
of 188 lesions. Of these, 116 were excised in the first phase of
surgery and 55 in the second phase. Tumors over 2 ¢cm had a
significantly greater number of phases than those with a size less
than 1 cm and between 1.1 and 2.20 cm (2+1 versus 1.08+0.29
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TABLE 1: BASELINE CHARACTERISTICS OF THE PATIENTS

%
Sex Men 84 32.82
‘Women 172 67.18
Age 62 Standard Deviation = 14.48
Pre-operative histological subtype  Aggressive BCC 101 39.45
Non-aggressive BCC 104 40.62
SCC 30 11.72
Others 11 4.29
Tumor site Not informed 10 3.9
Upper third 72 28.12
Middle third 16 6.25
Lower third 21 8.2
Nose 119 46.48
Ear 13 5.08
Other 6 2.34

and 1.2240.43 phases, respectively), according to Table 3.

Lesion sites were divided into upper third (72 lesions),
middle third (16 lesions), and lower third (21 lesions) of the face,
nose (119 lesions), ears (13 lesions), and others (6 lesions), which
included all other neoplasms not located on the face. When
comparing the sites with the number of phases, there was no
significant difference (p = 0.128) (Table 4).

Histopathological subtypes were grouped into aggres-
sive BCC (sclerodermiform, micronodular, infiltrated, and basal
squamous subtypes), non-aggressive BCC (nodular and superfi-
cial subtypes), SCC (invasive and in situ), and dermatofibrosar-
coma. They were also classified according to anatomopatholo-
gy, categorizing no tumor cells found after the initial biopsy as
without residual tumor.

The preoperative diagnoses analysis compared to the
number of phases showed a significant difference: the aggressive
BCC had more phases than the non-aggressive BCC (p=0.027)
(Table 5). Among the injuries analyzed, 99 were diagnosed with
aggressive BCC, 107 were non-aggressive BCC, and 28 were
SCCs. The assessment of the histological subtypes of debulking
compared to the number of phases demonstrated a significant
difference: the aggressive BCC (n=97) had more stages than
those without residual tumor (n=25; p=0.002) (Table 6). Fur-
thermore, the evaluation of the postoperative histological sub-
types compared to the number of phases presented a significant
difference: aggressive BCC (n=96) had more stages than those
without tumor (n=43; p=0.002) (Table 7).

TABLE 2. Relationship between recurrent tumors and the need for more surgical phases

Phase numbers

Standard

Mean deviation 4
1 2 4 4
n 45 33 14 1 1.69 0.77
Yes
% 48,4 35.5 15.1 1.1
Relapse <0.001
n 86 25 4 1
No
% 74.1 21.6 3.4 0.9
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TABLE 3: Tumors size regarding the number of surgical phases

Phase numbers Standard
Mean . .
1 2 3 4 deviation
n 11 0 0
0,1-1,0 cm 1.08 0.29
% 91.7 8.3 0.0 0.0 0.0
_ n 14 4 0 0 0
Tumorssize 1,1-2,0 % 77.8 222 0.0 0.0 00 122 0.43
' ’ ) ) ) 0.001
>2cm n 5 4 3 1 0 2.00 1.00
% 38.5 30.8 23.1 7.7 0.0
n 116 55 15 1 1
Unknown
% 61.7 29.3 8.0 0.5 0.5

DISCUSSION

Aggressive subtypes, grouped in this study as infiltrative,
sclerodermiform, basal-squamous, and micronodular, were found
more frequently when more than one Mohs stage was need-
ed, with statistical significance. The most aggressive subtypes of
BCC require more MMS stages to obtain tumor-free margins,
which is consistent with the concept that these subtypes gen-
erally require more aggressive treatment from the start. Wein-
stein et al.'”also corroborated these findings, concluding that
tumors with aggressive subtypes commonly present a subclinical
extension that is challenging to evaluate properly. It hampers the
analysis of margins in the conventional technique.

We believe that the anatomopathological exams “with-
out tumor” when debulking MMS are predominantly non-ag-
gressive tumors, as we didn’t find them in the postoperative
sample. Also, we believe that in these cases, they could be small,
well-defined tumors in which the initial biopsy may have been
sufficient to obtain tumor-free margins.

Incisional punch biopsies are commonly used to confirm
the clinical diagnosis of NMSC and determine the histopatho-

logical subtype before surgical excision. Preoperative biopsies
can also coincide with the scar site or previously treated area
without establishing an accurate diagnosis. The sample variations
in preoperative biopsies could lead to a different interpretation
of the histological subtype.!”” There is significant variability in
the literature regarding the percentage of concordance between
the histological diagnosis of incisional biopsies and the histolog-
ical diagnosis found with complete excision of the tumor." Pre-
vious studies have shown a moderate agreement ranging from
51.1% to 82% between the NMSC subtype in incisional biopsies
and subsequent surgical excision. (15.16)

As for the histological type of the studied tumors, BCCs
represented 67.2% of the sample and SCC, 7.89%. Data from the

literature”-1%1

indicate BCC as the more common type of skin
cancer. Also, aggressive BCCs, relapsed and in high-risk areas,
constitute one of the main indications for MMS, thus justifying
their high prevalence in this series.

Mohs micrographic surgery avoids unnecessary excision

of uninvolved tissue, allowing better preservation of function

Table 4: Tumor location regarding the number of surgical phases

Phase numbers Standard
Mean . .
1 2 3 4 5 Deviation
47 20 4 1 0
1. Upper § 14306 0.66769
third % 30.5 28.6 20.0 50.0 0.0
2. Middle n 10 5 0 1 0 1.4667  0.83381
third % 6.5 7.1 0.0 05.0 0.0
. 3. Lower n 18 2 1 0 0 1.1500  0.48936
Tumor site .
third % 11.7 2.9 5.0 0.0 0.0
0,128
n 66 37 15 0 1
4. Nose 1.5950  0.77005
% 429 52.9 75.0 0.0 100.0
n 9 4 0 0 0 1.3077  0.48038
5. Ears
% 5.8 5.7 0.0 0.0 0.0
n 4 2 0 0 0 1.4000  0.54772
6. Others
% 2.6 2.9 0.0 0.0 0.0
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TABLE 5: Preoperative diagnosis regarding the number of surgical stages

Phase numbers Standard
Mean Devia- P
1 2 3 4 5 tion
i 53 31 12 2 1
Aggressive " 16566 0,84710
BCC % 34.2 44.9 60.0 100.0  100.0
Non-aggres- n 75 25 7 0 0 13645 0,83381
Diagnosis ¢ BCC % 48.4 36.2 35.0 0.0 0.0
n 18 9 1 0 0 1.3929  0,48936
SCC 0.027
% 11.6 13.0 5.0 0.0 0.0
3 2 0 0 0
No tumor " 1.4000  0,77005
% 42.9 52.9 75.0 0.0 100.0
Oth n 6 2 0 0 0
ers
% 3.9 2.9 0.0 0.0 0.0

and cosmetics. Compared with other treatment modalities, it has
the highest cure rates in five years, ranging from 94% to 99% for
primary BCCs and from 90% to 96% for recurrent BCCs." Pre-
vious studies (with different excision margins and indication cri-
teria) found that between 28% and 45% of BCCs treated with
MMS were excised entirely in the first stage, suggesting that the
use of MMS eligibility criteria could be worthy.!!

According to a study by Van Loo et al.’, the accumulated
probability of recurrence in 10 years for both recurrent or pri-
mary BCCs ranges from 3.9-4.4% after MMS to 12.2-13.5% af-
ter conventional surgery. Of all recurrences, 44.0% were record-
ed in the first five years after treatment, 40.0% between five and
ten years after treatment, and 16.0% after ten years of follow-up.
It demonstrates that even in long-term follow-up, neoplasms ex-
cised by the Mohs technique have fewer recurrences.

Due to the absence of tumor size description in the med-
ical record of most cases in this study, only 43 lesions were ana-
lyzed by tumor size. It is a common bias in retrospective, obser-
vational studies. Despite this, we found that tumor sizes >2 cm
had a significantly higher number of phases than lesions <1.0 cm
and 1.1-2.0 cm (2.0£1 versus 1.08£0.29 and 1.2240.43 phases,
respectively), which is compatible with the finding in the liter-
ature.>”

As demonstrated in this study, skin neoplasms larger than
2 cm present a higher risk of recurrence if not adequately ad-
dressed. Therefore, MMS could be indicated in these cases, es-
pecially in tumors with aggressive histological subtypes or high-
risk locations.

The aggressive BCC subtypes found in this study need-
ed more stages for tumor clearance with statistical significance

Table 6: Relation of the histological type of debulking regarding the number of surgical phases

Phase numbers Standard
Mean . .
1 2 3 4 Deviation
Aggressive " 8 33 14 2 1.6907  0.79531
BCC % 31.0 47.8 70.0 100.0 0.0 ’ '
Non-aggres- n 38 21 2 0 0 1.4098  0.55908
sive BCC % 245 30.4 10.0 0.0 0.0
. n 13 4 1 0 0 1.3333  0.59409
Debulking  SCC 0.002
% 8.4 5.8 5.0 0.0 0.0
1 1 0 0 0
DFSP and " 15 070711
others % 429 52.9 75.0 0.0 100.0
n 23 1 1 0 0 1.12 0.4397
No tumor
% 3.9 2.9 0.0 0.0 0.0
n 32 9 2 0 1
Unknown
% 20.6 13.0 10.0 0.0 100.0
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Table 7: Postoperative histological subtype regarding the number of surgical phases

Phase numbers Standard
Mean . j4
1 2 3 4 5 Deviation
Aggressive n 49 33 12 2 0 1.656 0.779
BCC % 31.6 47.8 60.0 100.0 0.0 ’
Non-aggres- n 41 25 4 0 0 1.471 0.607
Postopera- "¢ PCC % 265 362 20.0 0.0 0.0
tive n 12 5 1 0 0 1.3889 0.60768
. . SCC
histological % 7.7 7.2 5.0 0.0 0.0 0.002
subtype DESP and n 1 0 0 0 0 1.0000 :
others % 0.6 0.0 0.0 0.0 0.0
n 38 3 2 0 0 1.1628 0.48453
No tumor
% 24.5 4.3 10.0 0.0 0.0
n 14 3 1 0 1
Unknown
% 9.0 4.3 5.0 0.0 100.0

(p=0.002). It also agreed with the findings of other studies.?*!

‘When comparing the anatomical sites with the number
of phases, our study showed no significant difference, differing
from other studies. Alam et al. demonstrated in their case series
that lesions in the nose and ear required more surgical stages
than tumors in other extra-facial locations. Flohil et al.'' de-
scribed that BCCs located in the H zone of the face were 51%
more likely to require several MMS stages than BCCs in other
locations. We believe that we found no statistical difference for
the anatomical site due to the predominance of nasal lesions and
our sample size.

According to data from the international literature, men
are predominant. In our sample, we obtained a predominance
of women in 66.79% of the cases. We emphasize that our study
assessed patients who underwent MMS in a particular scope.
Also, the sample was non-random and with a limited number of
patients (n=230), not representing all the population. The aver-
age age found was 61.54 years (24 to 94 years).

The study categorized 93 injuries as recurrent (40.4%)
and 116 as primary (50.43%). When comparing the number of
surgical phases, lesions with recurrence had significantly more

numbers than lesions without recurrence (1.69 versus 1.31, re-
spectively). Such data also agree with previous studies,>”*!! in-
cluding MMS indication as another standard for recurrent tu-
mors.

When analyzing the preoperative, debulking, and post-
operative diagnosis compared to the number of stages, there was
a significant difference. More surgical phases were necessary for
aggressive BCC treatment in all analyses than for non-aggressive
BCCs or samples without tumors (p<0.05).

CONCLUSION

Aggressive BCC subtypes often required more than one
Mohs stage to obtain free margins. Our study demonstrated,
confirming the literature data, that tumor size, recurrence, and
histological subtype are related to a higher number of stages in
Mohs surgery. It concluded that the risk factors described are
directly associated with a more significant number of Mohs mi-
crographic surgery stages, that is, higher subclinical growth of
tumors. These data are relevant in the patient’ initial assessment
and can help decide the appropriate conduct for each case. @
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