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Abstract

Background: Among non-melanoma skin cancers (NMSC), Basal cell carcinoma (BCC) is one of the most common.
Objectives: We endeavored to assess the recurrence rate of BCC after surgery and compare tumors recurrence based on different
aspects.
Methods: This was a retrospective and observational study which was analyzed medical records of 154 patients who had Mohs mi-
crographic surgery (MMS) from March 2013 to February 2017 in two clinical centers. For finding if the clinical characteristics of the
patients have related to tumoral recurrence, we gathered them, including gender and age of the patient, tumor size, site, and its his-
tological type plus the existence of ulcer in malignancy. Data were analyzed using SPSS 22 statistical software. Statistical difference
between proportions was determined by χ2 analysis.
Results: The majority of patients (74%) were female (57%) older than 60 years old. Most tumors, based on the histopathological
diagnosis, were Infiltrating (43.5%) and nodular and infiltrating (40.3%), respectively. The mean tumor size was 1.81 cm and most of
them (74%) were larger than 1 cm. The tumor site was mostly in the nasal (56.5%) followed by the cheek (11%). Most patients (96.8%) had
one lesion. The recurrence rate was 1.9%. The mean interval between surgeries to recurrence was 13 months. There was no significant
difference between recurrence rate and age, sex, tumor type in terms of clinical diagnosis, tumor location, tumor size, number of
lesions, and type of tumor (P < 0.05).
Conclusions: the rate of recurrence of BCC in patients treated with MMS is low (1.9%). We recommend the utilization of the MMS
technique for the treatment of BCC.
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1. Background

Among non-melanoma skin cancers (NMSC), Basal cell
carcinoma (BCC) is one of the most common (1). BCC is
not life-threatening but can affect the quality of life. Apart
from the financial cost of the disease, it also has psycho-
logical, physiological, and physical effects on the patient,
the most important of which is the loss of sensory percep-
tion and disfigurement. According to some reports, the in-
cidence of skin cancer is increasing worldwide, with up to
10% annual increase in incidence (2). The annual incidence
of BCC is estimated to be 2.75 million new cases world-
wide (3). The method of treatment for basal cell carcinoma
with high risk is surgery which includes cryosurgery, ex-
cision surgery, cautery, curettage, and Mohs micrographic
surgery (MMS). Among these methods, the MMS has been
proposed as the gold standard treatment method (3). It
suggested that in a patient with an aggressive tumor, MMS

is the best treatment way (2, 4) if the surgery fails or can-
not perform, the other modalities, such as radiotherapy,
cryotherapy, and topical chemotherapy may be used (4).

BCC recurrence is more difficult to treat than primary
tumors (5).

Most relapses (two-thirds) occur during the first three
years (2). However, they may occur between 6 months to 10
years after treatment. According to previous studies, the
recurrence rates after 5-year is 15.4% (6). Positive excision
margins and high-risk histological types are the best pre-
dictors for tumor recurrence (7).

2. Objectives

The aim of the present study was to evaluate the recur-
rence rate and possible factors affecting the recurrence of
BCC after MMS based on gathered data from two clinical
centers.
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3. Methods

The current study was a retrospective cohort of all
patients with BCC diagnosed during 2013 - 2017 and
their treatment method was MMS. Clinical patients data
was gathered from two clinical centers of Kermanshah
Province, Iran. Procedures adopted in this study have ap-
proved by the Ethics Committee of the Kermanshah Uni-
versity of Medical Sciences and are according to the Dec-
laration of Helsinki principles. Tumor subtypes were clas-
sified according to the World Health Organization (WHO)
classification. Eligible patients were all those who were
diagnosed with BCC by biopsy attending dermatologists,
confirmed by a pathologist, and treated with MMS. This
method briefly is done as follows, the four directions of
the desired texture layer are marked with a marker at 3,
6, 9, and 12 o’clock. After the local anesthesia, the visi-
ble tumor removes with a curette then a thin margin of
tissue around that deeply removed. The tissue layer cut
into halves or quadrants and then marked with various col-
ors to facilitate precise mapping of the tumor. The tissue
is then pressed flat, so the epidermal edge occupies the
same tissue plane as the deep margin. The tissue is then
cut and processed in a horizontal direction. after that, a
pathologist examines the tissue under a microscope. If a
residual tumor found, the Mohs map would mark and the
tissue will precisely be removed in that portion that was
found. This process is repeated until the tumor is negative
according to the result of pathology. For closing the site of
surgery, depending on the site of surgery, a variety of meth-
ods such as primary closure, flaps, grafts, and the like are
used (8).

The main source for obtaining data on the tumor re-
currence was the medical record with an average of four
years after treatment. To supplement this review, patients
were examined by a dermatologist after this period of
treatment. Any irregularity near the treatment site was
recorded. Patients who had scaling, papule, erythema, ero-
sion, induration, or cyst-like lesion near their treatment
site were referred to a dermatologist for discernment. In
cases of tumor recurrence, the entire case was re-examined
by a dermatologist to confirm the result. If the type of tu-
mor and its location were similar to the original tumor,
that tumor was considered as a tumor recurrent. The le-
sion had to be reported by a clinician as recurrent or pre-
viously treated. Recurrence time is when a biopsy is taken
from the recurrent lesion.

Data was analyzed using SPSS 22 statistical software.
For comparing recurrence rates between groups, a chi-
square test was used. P value ≤ 0.05 was considered as sta-
tistically significant.

4. Results

The mean ± standard division (SD) age of the samples
was 68± 15, with 57% female and 43% male; 94.8% of tumor
type were primary and 5.2% were recurrence. The most
pathologic type was infiltrating (43.5%) and nodular and in-
filtrating (40.3%). The size of the tumor in 75.4% of the pa-
tients was less than 2 cm and the number of lesions in 96.8%
of the patients was one lesion (Table 1). The most common
tumor location was on the nose (56.5%) and cheek (11%) (Ta-
ble 2).

Table 1. Frequency of Demographic and Clinical Characteristics of The Patients with
BCCa

Patients (N) P-Value

Age, y

< 40 6 3.8

40 - 50 4 2.6

51 - 60 30 19.5

61 - 70 43 28

71 - 80 43 28

> 80 28 18

Gender

Male 66 43

Female 88 57

Number of lesions

Single 149 96.8

Multiple 5 3.2

Size of tumor, cm

< 2 116 75.4

> 2 38 24.6

Type of tumor

Primary 146 94.8

recurrence 8 5.2

Tumor clinical form

Nodular 67 10.4

Infiltrating 62 43.5

Nodular and infiltrating 16 40.3

Micro nodular 6 3.9

Adenoid 1 0.6

Nodular and pigmented 1 0.6

Abbreviation: BCC, basal cell carcinoma.
aValues are expressed as No. (%).

The recurrence time in 66.7% of the patients was less
than 15 months and in 33.3% of them was more than 15
months. The recurrence rate was 1.9%. The most frequent
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Table 2. Frequency of Tumor Location of The Patients with BCCa

Tumor location Patients (N) The Event

Nose 87 56.5

Canthus 7 4.5

Lip 6 3.9

Forehead 11 7.1

Temporal 9 5.8

Cheek 17 11

Scalp 2 1.3

Ears 8 5.2

Abdomen 1 0.6

Head 1 0.6

Eyelid 3 1.9

Lateral eye 1 0.6

Neck 1 0.6

Abbreviation: BCC, basal cell carcinoma.
aValues are expressed as No. (%).

age of recurrence was in less than 70-year and in females
(66.6%). Nose in the type of infiltrating was associated with
a greater likelihood of local recurrence (66.6%).

There was no significant difference between recur-
rence rate and age, sex, tumor type in terms of clinical diag-
nosis, tumor location, tumor size, number of lesions, and
type of tumor (P < 0.05) (Table 3).

5. Discussion

This study was performed for the first time on the re-
currence rate of BCC after MMS with a follow-up of four
years in Kermanshah, west of Iran. According to the result
of the recurrence rate of BCC after MMS (1.9%), MMS is the
best way for avoiding the early recurrence of BCC among
the current treatment methods. Despite hopes of achiev-
ing the effectiveness of new targeted molecular therapies,
surgical excision and MMS remain as standard therapies
for BCC (9). In the comparison of excision and photody-
namic therapy for nodular BCC at five years, the recurrence
rate for Photodynamic therapy and excision surgery was
14% and 4%, respectively (10). The rate of recurrence after
four years in surgical incision with a margin of 2 mm com-
pared to brachytherapy, superficial x-ray therapy, or con-
ventional radiotherapy was reported to be 0.7% versus 7.5%
(11). Depending on the physician’s skill, the recurrence rate
of BCC 5 years after treatment with Electrodesiccation and
curettage was 5.7% to 18.1%, respectively (12). Van Loo et al.
(13) showed that MMS is more effective in preventing recur-
rences for both high-risk primary BCC and recurrence BCC

Table 3. Four-Year Rates of Recurrence Following MMS for BCC Patients Based on De-
mographic and Clinical Characteristicsa

Patients (N) The Event P Value

Age, y 0.654

< 70 83 2 (2.4)

> 70 71 1 (1.4)

Gender 0.736

Male 66 1 (1.5)

Female 88 2 (2.3)

Number of lesions 0.749

Single 149 3 (100)

Multiple 5 0

Size of tumor, cm 0.515

< 1.5 74 1 (2.7)

> 1.5 80 1 (1.3)

Type of tumor 0.682

Primary 143 3 (100)

Recurrence 8 0

Tumor clinical form 0.982

Nodular 67 1 (1.5)

Infiltrating 62 2 (3.2)

Nodular and infiltrating 16 0

Micro nodular 6 0

Adenoid 1 0

Nodular and pigmented 1 0

Pigmented 1 0

Tumor location recurrence 0.869

Nose 87

Canthus 7

Lip 6

Forehead 11

Temporal 9

Cheek 17

Scalp 2

Ears 8

Abdomen 1

Head 1

Eyelid 3

Lateral eye 1

Neck 1

Abbreviations: BCC, basal cell carcinoma; MMS, Mohs micrographic surgery.
aValues are expressed as No. (%).
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in the face compared to Surgical excision.
In different studies, the discrepancy in the result of the

recurrence rate was mainly due to the differences in the
study methods. In another study, Nassiripour et al. (14)
showed that the recurrence rate of patients who had the
same history in Isfahan, is 9.5% after 4 years of follow-up,
which was higher than the present study and the previ-
ous studies in Iran. They mentioned that these differences
might be due to the investigation of BCC in all parts of the
body while others studied the recurrence rate for face BCC.
Taheri et al. (15) reported the recurrence rate of scalp BCC
2.26% among 495 cases. According to a retrospective study
conducted by Paoli et al. in Sweden, the recurrence rate of
BCC after MMS was 3.3% (16). In a randomized clinical trial
30-month follow-up in 408 cases of BCC in the face, the re-
currence rate after Mohs micrographic surgery was 1.47%
(17). The recurrence rate in Mohs micrographic surgery in
a similar study suggested 2.5% (18). The recurrence rate of
BCC after 5 years of treatment with the MMS method was
approximately 1.4% to 3.2% for primary BCCs and 2.4% to
6.7% for recurrent BCCs (18-20).

The mean age of BCC patients in the present study was
68 years. It suggested that age is one of the risk factors
for BCC. The risk of developing BCC increases with age ow-
ing to attenuate the ability for repairing damaged deoxyri-
bonucleic acid (DNA) due to ultra violate (UV) radiation,
which leads to the accumulation of carcinogens (21). Most
of the patients were female although we could not find any
significant difference between recurrence rat, age, and sex.
In the previous studies, the incidence rate of BCC was re-
ported to be more prevalent in females older than 60 years
old which is in accordance whit the results of this study (15,
19, 22) while some investigation reported otherwise (14).
This contradiction is probably due to the location of the
study and the different ways it is done.

The recurrence time of BCC is important and com-
monly depends on the treatment method. Rowe et al. re-
ported that most BCC recurrence occurs less than 3 years af-
ter treatment (66%) and a small percentage of recurrences
occur between 6 and 10 years after primary surgery (23). In
the report of Nassiripour et al. (14) regarding the rate of re-
currence after surgery, it is stated that a large percentage of
recurrences (85%) occur less than three years after surgery.
In this study, the recurrence time in 66.7% was less than 15
months and 33.3% more than 15 months.

The most common locations for recurrence in our re-
port were nose and cheek. Although our results were con-
sistent with previous studies (16, 22, 24) the type of research
conducted has influenced this conclusion. The results of a
study on the whole body showed that the most common
lesion was in the scalp (50%), nose (15%), and around the
eyes (15%) (14). Leibovitch et al. in 3370 patients in a 5-year

follow-up period after MMS, reported that the most com-
mon anatomic site was the nose followed by the cheek and
maxilla (19).

The most common recurrence sites corresponded to
the most common locations of BBC. Previous studies have
suggested the same results (16, 19, 22, 24).

The recurrence won’t happen in all types of tumors.
The more common pathologic type in the samples of this
study was infiltrating and nodular-infiltrating. The infil-
trating type in the nose was the most form of BCC which
had a recurrence. According to previous literature, some
forms of BCC like aggressive forms, flat lesions, lesions that
are not well limited and perineal invasion, infiltrating, and
micro-nodular subtypes of BCC, especially if located on the
face, have a higher risk of recurrence (25, 26). According to
the BCC form, Zagrodnik et al. (27) reported a recurrence
rate of 8.2%, 26.1%, and 27.7% for the nodular, superficial,
and sclerosing forms of BCC after 5 years, respectively. In a
study of the recurrence rate of BBC in different parts of the
body by Anvari et al. (24) after examining 420 patients with
NMSC, they reported scalp lesions compared to other loca-
tions of the body have a significant recurrence. They ex-
plained that this happened probably because of the hard-
ness of removing enough marginal tissue, mainly in large
and deep lesions (24). Despite the benefits reported for in-
vasive treatments such as surgery in the treatment of BCC,
research has pointed to the weakness of this method, es-
pecially in the periocular region, which includes a lack of
control of the tumor margin and its possible side effects
(28, 29).

Like the other investigation, we found that most of the
tumoral size was limited less than 2 cm (19) but the recur-
rence rate in tumors larger than 2 cm was more than those
less than 2 cm. Wolf and Zietlli (30) reported that 95% of le-
sions which are less than 2 cm were cleared with standard
excision (30).

According to the present study, no statistically signifi-
cant association between tumor location, age, gender, tu-
mor type in terms of clinical diagnosis, tumor size, num-
ber of lesions, and the recurrence rate was found.

5.1. Conclusion

The recurrence rate of BCC after MMS (1.9%) is low. For
avoiding the early recurrence of BCC among the current
treatment methods, MMS is recommended.
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