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Abstract

Background: Basal cell carcinoma (BCC) is the most prevalent type of skin
cancer in Iran. The determination of subtype of BCC plays an essential role in the
diagnosis, recurrence rate, and outcome of patients. The present study was conducted
to investigate the relationship between histopathologic subtypes and demographic
data, history of radiation exposure, and past medical history in the Iranian population.

Method: This retrospective cross-sectional study evaluated the patients with BCC
referred to Faghihi Hospital, Shiraz, Iran from 2012 to 2017. We examined all the
patients with definite histologically diagnosed scalp BCC. The prevalence of different
subtypes and its association with other variables were compared between the patients
with and without chronic radio-dermatitis. A P-value of less than 0.05 was considered
to be significant.

Results: A total number of 161 patients with a cumulative number of 439 BCC
lesions participated in the study. The mean age of the patients was 64.2 (+ 12.38)
years old. Among the patients, 113 (70.2%) were men and 48 (29.8%) were women.
The total prevalence of macro-nodular, micro-nodular, and mixed aggressive was
70.2%, 49.1%, and 41.6%, respectively. Multivariate logistic regression analysis
showed that excessive sun exposure increased the chance of developing micronodular
and mixed aggressive lesions by 3.21 (P = 0.006) and 4.88 (P < 0.001) times,
respectively.

Conclusion: BCC was more aggressive in chronic radio-dermatitis patients than
that in non-radio-dermatitis patients. Moreover, it was significantly different regarding
age, gender, appearance, and job distribution compared with non-radio-dermatitis
patients. Thus, we could suggest that BCC in chronic radio-dermatitis should be
regarded as a high-risk disease, unless proven otherwise.

Keywords: Carcinoma, Basal cell, Radiation injuries, Dermatitis, Radiodermatitis

Received: January 01, 2020; Accepted: June 22, 2021



Table 1. Frequency of each subtype

Scalp BCC Subtypes Based on Histopathology and Radiation Exposure

Subtype Macro Mixed- Micro Pigmented Adenoid  Mixed- Infiltrative Superficial Other
nodular  aggressive nodular nonaggressive
Frequency 113 79 67 45 40 31 29 24 11
70.2% 49.1%  41.6% 28% 24.8% 19.1% 18% 14.9% 6.8%
Introduction Method

Basal cell carcinoma (BCC) is the most
common skin cancer in the Iranian population.!-3
The incidence of non-melanoma skin cancer in
Iran is estimated to be 10-15 cases per 100,000.
BCC accounts for 75% of all skin cancers.* Skin
cancer incidence has been steadily increasing by
7.22% per year in Iran.> BCC is usually slow-
growing and rarely metastatic. Despite its low
mortality rate, local tissue destruction could lead
to disfigurement and in turn, a significant
emotional burden to patients and enormous costs
for healthcare systems.6

Chronic radio-dermatitis is the skin and soft
tissues' delayed inflammatory response to radiation
exposure. In addition to concurring environmental
and genetic risk factors, chronic ultraviolet (UV)
exposure is known to be the most common risk
factor for the development of BCC.”-3 The
diminishing UV exposure is one of the best targets
for primary prevention. However, the relationship
between the pattern of exposure and histology is
ambiguous.’? BCC arising due to radiation is at a
higher risk of recurrence or metastasis and more
challenging to treat.!?

Despite common molecular pathways,
histopathologic, and gross morphologic,
heterogeneity of BCCs are striking features.!!
The histological subtype of BCC affects diagnosis,
recurrence rate, choosing the best treatment
strategy, and outcome of the patients. The clinical
and histopathological characteristics of BCC have
been relatively well-studied in other populations,
yet not in Iran.

This study aimed to determine the prevalence
of different histopathologic subtypes and its
relationship with demographic data, history of
radiation exposure, past medical history of tinea
capitis, and malignancies other than BCC.

This retrospective cross-sectional study was
conducted in Faghihi Hospital, a referral hospital
for dermatological oncology affiliated to Shiraz
University of Medical Sciences, south of Iran,
from March 2012 to February 2017. We examined
all the patients who had a histologically proven
scalp BCC. In this work, BCC was diagnosed
according to the standard criteria mentioned in
previous studies.

Patients and tumor characteristics were
collected from patients' medical records and
pathology reports via a data-gathering form. The
patients' data included demographic data, gender,
age at the time of diagnosis, and therapy. Tumor
characteristics were histologic subtypes, including
nodular, micro-nodular, superficial, infiltrating,
fibro-epithelial, keratotic, basosquamous,
pigmented, infundibulocystic, adenoid, cystic,
sclerosing, metatypical, and mixed. These
subtypes were defined according to Weedon 2002
categorization.!?

A telephone survey was conducted to assess
any history of radiation exposure, the existence
of hair at the site of lesion, occupational and
recreational sun exposure, previous history of
alopecia at a young age (specific history of tinea
capitis X-ray epilation treatment), chemotherapy,
radiotherapy, and any other malignancies.

The pathology slides sent from other centers
for confirmation were excluded. Moreover, the
subjects with diseases susceptible to skin cancer,
such as xeroderma pigmentosum and basal cell
nevus syndrome, those unavailable for the
interview or with incomplete charts, those without
a clear history of radiation exposure, and the
patients who refused to take part in the study
were excluded.

The research protocol and questionnaire used
in this study were reviewed and approved by the
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Table 2. Comparison of the frequency of histopathologic subtypes of basal cell carcinoma of the scalp in patients with and without

chronic radiodermatitis

Subtypes With non-Chronic Radiodermatitis With chronic Radiodermatitis  P-value!
(n =87, 209 lesions) (n=74, 230 lesions)
macro-nodular 54 (62.1%) 59 (79.7%) 0.1
micro-nodular 26 (29.9% ) 41 (55.4%) <0.001
superficial 13 (14.9% ) 11 (14.9%) 0.41
adenoid 20 (23.0% ) 20 (27.0%) 0.27
infiltrative 13 (14.9%) 16 (21.6%) 0.55
infundibulocystic 1 (1.1%) 1 (1.4%) -
basosquamous 3 (3.4%) 0 -
keratotic 3 (3.4%) 2 (2.7%) -
mixed aggressive 32 (36.8%) 47 (63.5%) <0.001
mixed non-aggressive 21 (24.1%) 10 (13.5%) 0.023
pigmented 22 (25.3%) 23 (31.1%) 0.99
metatypical 1 (1.1%) 0 -

TPearson’s Chi-square test

Ethics Committee of the Shiraz University of
Medical Sciences (No.: 14731). The study was
conducted according to the principles of the
declaration of Helsinki. Informed consent was
taken orally to use the data in research purposes
anonymously.

The patients were divided into two groups
based on their history of chronic radiation
exposure. The prevalence of different subtypes
and other variables were compared between these
two groups. Descriptive statistics for categorical
and continuous variables were reported as
frequency (percent) and mean (standard deviation
(SD)), respectively. To determine the significance
of the association of clinical presentation,
demographic and histologic subtypes, independent
t-test, logistic regression, multivariate regression,
chi-square, or Fisher exact test were used as
appropriate. SPSS software version 23.0 (IBM
SPSS Inc., Chicago, IL, USA) was utilized for
all the statistical analyses. A P-value of less than
0.05 was considered to be statistically significant.

Results

A total of 410 patients with histologically
confirmed BCCs were diagnosed and only 161
cases were eligible for the study. Out of these
161 patients, 439 BCC lesions were confirmed.
Among the patients, 113 (70.2%) were men and
48 (29.8%) were women. The mean age was 64.2
(x12.38) years old (66.3 = 11.69 years old for men

and 59.4+12.76 years old for women). The age of
the men was significantly higher than that of women
(P=10.001). 5% of the patients were younger than
40 years old and 95% older than the age of 40.

Concerning gender, infiltrative lesions were
more common in male (P = 0.013, odds ratio
(OR) =4.48).

Among various subtypes, macronodular lesions
with 70.2 % occurrence were the most prevalent.
Afterwards, mixed aggressive (49.1%) and
micronodular (41.6%) followed, respectively
(Table 1).

Among these 161 patients, 74 were diagnosed
with chronic radio-dermatitis (three undergoing
radiotherapy, 68 tinea capitis patients were
exposed to radiation, and 69 with a history of
radiation exposure in childhood).

In multivariate regression, micronodular (P <
0.001, OR = 9.5) and mixed aggressive (P <
0.001, OR =9.7) lesions were significantly more
prevalent among chronic radiodermatitis patients.
On the other hand mixed non-aggressive (P =
0.023, OR =2.8) lesions were more prevalent in
non-radio-dermatitis patients. Due to the small
number of infundibulocystic, basosquamous,
sclerotic, morphoeic, and keratotic lesions, there
were no statistical tests feasible, which were
excluded from the analysis. Moreover, there were
not any statistically significant differences among
the demographical items, such as age, number of
BCC lesions in radiodematitis group versus non-
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Table 3. Comparison of variables related to scalp basal cell carcinoma in each histopathologic subtype

Macro-nodular  P-value! Micro-nodular P-value Superficial  P-value Adenoid P-value
Gender
Male 81(71.7%) 0.25 47 (70.1%) 0.99 14 (58.3%) 0.17 28(70%) 0.98
Female 32(28.3%) 20 (29.9%) 10 (41.7%) 12(30%)
Sun exposure
Low 27 (23.9%) 0.74 9 (13.4%) <0.01 5(20.8%) 0.49 10 (25%) 0.71
Medium 3(2.7%) 2 (3%) 0 2(5%)
High 83 (23.5%) 56 (83.6%) 19 (79.2%) 28(70%)
Baldness
No 61 (54%) 0.64 31 (46.3%) 0.16 9 (37.5%) 0.1 24(60%) 0.29
Yes 52 (46%) 36 (53.7%) 15 (62.5%) 16(40%)
Job
Indoors 37(32.7%) 0.18 16 (23.9%) <0.01 7 (29.2%) 0.45 18(45%) 0.17
Outdoors 76(67.3%) 51 (76.1%) 17 (70.8%) 22(55%)
Age’ - 0.1932 - 0.346 - 0.467 - 0.264

TPearson's chi-square test;> Wilcoxon rank-sum test (U statistic - P-value);> mean =+ standard deviation

radio-dermatitis (P > 0.005) (Table 2).

Excessive sun exposure increased chances of
developing micro-nodular and mixed aggressive
lesions lesion by 3.2 (P = 0.006) and 4.9 (P <
0.001) times, respectively. Mixed non-aggressive
lesions were higher in the patients with low sun
exposure (P = 0.035) (Table 3).

In those with past medical history of tinea
capitis, macro-nodular (P-value = 0.031, OR=
2.2), micro-nodular (P < 0.001, OR= 3.5), and
mixed (P < 0.001, OR= 3.4) lesions were
considerably more common.

Working outdoors, unlike working indoors,
increased micro-nodular (P = 0.008, OR=2.6)
and mixed non-aggressive (P <0.001, OR=4.1)
lesions. Those who worked indoors; however,
developed further mixed non-aggressive lesions
(P =0.006, OR=1.3).

History of other malignancies were associated
with less micro-nodular (P = 0.025, OR= 10.6)
and more infiltrative (P = 0.017, OR= 4.0) and
basosquamous (P = 0.011, OR= 24.3) subtypes
(Table 4).

Past medical history of childhood radiation
was found to be linked with macro-nodular (P =
0.024, OR=2.3), micro-nodular (P <0.001, OR=
3.7), and mixed aggressive (P <0.001, OR=3.6)
lesions.

Discussion

The current research is the first investigation
in Iran to report subtypes specific incidence rate
of BCC and their relationship with other related

variables in patients with and without a history
of chronic radio-dermatitis.

In our study, the male to female ratio was 2.35.
With respect to gender, infiltrative lesions were
higher in males. In most studies, men are the
predominant population.- 13- 14 In a study
conducted in Jordan, scalp BCC affected males
more than females.!> This similar finding may
be on account of our similar population in the
Middle East.

Previous studies have shown that 95% of
patients with BCC are between 40 and 79 years
of age. BCC is quite rare under the age of 40 and
is somewhat sporadic in adolescents.!¢-18 This
finding was also seen in our study, with only a
few patients below the age of 25 and more than
95% of patients aged above 40 years old.!”

Macro-nodular, mixed aggressive, and micro-
nodular were the most common lesions,
respectively. According to Arits et al., the most
common subtype is nodular; meanwhile,
superficial and infiltrative lesions are less
frequent.2% 2! This finding could be due to the
difference in our study population.

Excessive sun exposure increased the chances
of developing micro-nodular and mixed aggressive
lesions. Mixed non-aggressive lesions were higher
in the patients with low sun exposure. Razi et al.
showed that excessive sun exposure increases the
incidence of skin cancer by 4.8 times.” UVB
radiation harms DNA and its repair system and
alters the immune system bringing about
progressive genetic changes and the development
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Table 4. Comparison of scalp basal cell carcinoma-associated variables in each histopathologic subtype

Infiltrative P-value! Mixed aggressive

P-value

Mixed non-aggressive P-value Pigmented P-value

Gender

Male 26(89.7%) 0.01 60 (75.9%)
Female 3(10.3%) 19 (24.1%)
Sun exposure

Low 5(17.2%) 0.58 9 (11.4%)
Moderate 1(3.4%) 2 (2.5%)
High 23(79.3%) 68 (86.1%)X
Baldness

No 9 (31%) 0.01 34 (43%)
Yes 20 (69%) 45 (57%)
Job

Inside 7(24.1%) 0.14 16 (20.3%)
Outside 22(75.9 %) 63 (79.7%)
Age’ - 0.6062 -

0.12 18 (58.1%) 0.10
13 (41.9%)

28(622%)  0.17
17(37.8%)

<0.001 12 (38.7%) 0.05 9 (20%) 0.60
2 (6.5%) 1(2.2%)
17 (54.8%) 35 (77.8%)
0.001 23 (74.2%) 0.01 26 (57.8%) 0.43
8 (25.8%) 19 (42.2%)
0.01 18 (58.1%) <0.001  15(33.3%) 0.66
13 (41.9%) 30 (66.7%)
0.394 - 0.784 - 0.139

TPearson's chi-square test; 2Wilcoxon rank-sum test (U statistic - P-value); *mean = standard deviation

of'a neoplasm. UV-induced mutations in the 7P53
tumor-suppressor gene have been reported in
about half of BCC patients. The mutations that
initiate the Hedgehog intercellular signaling
pathway genes, including PTCH, Sonic hedgehog,
and Smoothened, play a significant role in
cutaneous neoplasm. Furthermore, Boaventura P
et al. indicated that D310 D-Loop mutation rate
in BCC could be associated with a higher
irradiation dose, suggesting the role of radiation
in the frequency of this mutation.??

Working outdoors, unlike working indoors,
increased micronodular and mixed aggressive
lesions. Those who work indoors, however,
developed further mixed non-aggressive lesions.
A meta-analysis in 2011 implied that BCC in UV-
exposed workers increases by 40%.23 Pelucchi
et al. reported that occupational UV exposure is
correlated with more nodular subtype with an
OR of 1.53.24 This could be due to the fact that
outdoor workers usually have more UV exposure
(both occupational and leisure) and less sunscreen
use and health knowledge. This leads to higher
sun exposure, more photodamage, and an
amplified possibility of developing skin cancers.

Past medical history of childhood radiation,
mostly as a treatment for tinea capitis, is linked
with more macro-nodular, micro-nodular, and
mixed aggressive lesions. Pelucchi et al. found
that a personal history of radiotherapy multiplies
the chance of nodular and superficial subtypes
2.57 and 2.2 times, respectively.2*

Micro-nodular and mixed aggressive lesions

were significantly higher among chronic radio-
dermatitis patients. On the other hand, mixed
non-aggressive lesions were more prevalent in
non-radio-dermatitis patients. A study conducted
in 2008 showed the most prevalent subtypes
among radiation-induced BCC to be
macronodular, pigmented, and micro-nodular,
respectively.?> Oshinsky et al. in 2011 showed
that nodular, superficial, infiltrative, and
basosquamous lesion is the most prevalent.?3 In
a study on radiation-induced BCC in 2018, the
most prevalent pathologies were nodular,
superficial, micro-nodular, and mixed.2°

We acknowledge several limitations of our
study, including its retrospective nature and the
inability to assess the association between the
outcomes and patients' skin types and phenotypes.
Another limitation of this study was that UV
exposure was not measured quantitatively, but
only subjectively and qualitatively.

Future longitudinal multicenter prospective
studies of BCC patients, including skin types and
phenotypes and quantitatively measured UV
exposure, can provide unbiased estimates of
prevalence and identify patients at risk for more
aggressive subtypes of BCC.

Conclusion

Chronic radio-dermatitis could lead to more
aggressive subtypes of BCC. These subtypes can
vary widely based on age, gender, appearance,
and job distribution. Thus, in the setting of chronic
radio-dermatitis, any BCC should be considered
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as high-risk unless proven otherwise. Practically,
these outcomes imply that ultraviolet radiation
exposure should be downgraded. Avoidance of
midday sun exposure, protective outfits, and
sunscreens could be suggested.
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