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Predictive factors for the recurrence of surgically
excised basal cell carcinomas: A retrospective
clinical and immunopathological pilot study
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Abstract. Basal cell carcinoma (BCC) is the most frequent
form of skin cancer and is not a tumor with a lethal outcome
if diagnosed and treated adequately. The gold standard for
treatment is surgical excision with histologically safe margins.
Even so, tumors excised with free margins may recur after a
period of time. The identification of predictive factors for the
recurrence of BCCs besides the localization, size and aggres-
sive histology may be useful for the clinician. The aim of the
present study was to identify clinical and pathological factors
associated with recurrence in tumors with histologically free
margins and assess via immunohistochemical staining, the
expression of glioma-associated oncogene homolog 1 (GLI1),
yes-associated protein (YAP), connective tissue growth
factor (CTGF) and E-cadherin as they are involved in the
development of BCCs, in the hope of identifying markers
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that are predictive for recurrence. In total, 8 recurrent BCCs
and 38 non-recurrent tumors were analyzed. A Breslow
index >2 (Se 100.0%, Sp 67.5%, P=0.008), Clark level >3
(Se 100.0%, Sp 47.5%, P<0.001), and excision margins both
lateral (Se 87.5%, Sp 60.0%, P=0.04) and deep (Se 75.0%,
Sp 82.5%, P<0.001) free from tumoral cells <1 mm proved to
be predictive for recurrence in the present study. Recurrence
may appear even after more than 3 years since the initial
excision (Se 87.50%, Sp 70.0%, P<0.001). The expression
levels of GLI1, YAP and E-cadherin were not different in the
recurrent vs. non-recurrent BCCs. However, the low expression
of CTGF may indicate a tumor with a higher aggressiveness.
In conclusion, close follow-up of patients with excised BCCs at
least annually is recommended and re-excision should be taken
into consideration for locally advanced tumors especially if
they are located in high-risk areas or those with histologically
free margins <1 mm.

Introduction

Basal cell carcinoma (BCC) is the most frequent form of skin
cancer and it is characterized by slow progression and eventually
local destruction. Usually, BCC does not have a lethal outcome,
if associated with proper treatment (1). According to recent find-
ings, the risk of a fair-skin person developing at least one BCC
is 30% (1). Moreover, an individual may have multiple BCCs
or a BCC associated with other sun-related skin neoplasia, and
some lesions may recur after treatment (2). Consequently, in
countries with mostly light-skinned individuals, the incidence
of BCC is extremely high, which leads to proportionately
increasing burden on the medical system, both economically
and logistically, due to the need for regular screening.
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The diagnosis of BCC is based on clinical findings and
paraclinical investigations, mainly the pathological exam.
Dermoscopy increases the sensitivity to 91.2% and specificity
to 95% of the diagnosis in BCC, due to specific dermatoscopic
features (1). Additional diagnostic elements can be provided by
confocal microscopy (3) and ultrasound examination (4).

Localization and tumor size are important risk factors
for recurrence (5). They contribute to its characterization as
high- vs. low-risk tumor. The concept of the H zone (high
risk for recurrence zone) comprises: Nasolabial fold, nasal,
orbital and auricular areas (5). Another factor that has
been attributed to higher recurrence rates is the presence
of positive histological margins, which is more common in
the head area (6). Tumors that have even partially aggressive
histologic growth patterns such as micronodular, infiltrative,
and sclerodermiform are more likely to recur compared to
nodular of superficial subtypes (5). Basosquamous BCC is a
special category which has higher recurrence risk and metas-
tasis rates, comparable to squamous cell carcinoma, rather
than with BCC (7).

The gold standard of treatment in BCC is surgical exci-
sion with tumoral-free margins. This can be achieved by
classical surgery or by Mohs micrographic surgery (MMS).
For patients with locally advanced BCCs or with metastasis
[which are very uncommon: 0.0028-0.55% (1)] that cannot be
successfully treated using surgical methods, radiotherapy or
systemic medication are recommended: Hedgehog inhibitors
(vismodegib and sonidegib) (1).

Classical surgery consists of the removal of the tumor and
variable amount of the apparently healthy surrounding tissue,
with a recurrence rate of 2-8% at 5 years (8). Clinically free
margins should be selected as follows: i) for tumors with low
risk of recurrence: 3-4 mm; ii) for high-risk tumors, when
MMS is not available: 5-15 mmy; iii) in depth, the excision
should reach the subcutaneous fat, or, for cervicofacial area,
the excision should be extended to the muscular fascia,
perichondrium or periosteum (1).

MMS is a more expensive and time-consuming surgical
technique. However, this technique allows for a more complete
analysis of the margins, and thus enables better preservation
of the surrounding healthy tissue. MMS is recommended for
tumors of the face especially in the H zone, recurrent tumors
or tumors with aggressive histological features. The reported
recurrence rate is 3.9% after 10 years (9).

However, not all dermatologic services have access to this
performant treatment modality. Consequently, doctors may
use classical surgery even for tumors in high-risk areas or with
an aggressive phenotype.

The pathogenesis of BCC is incompletely elucidated.
Many molecules, growth factors and adhesion molecules are
involved. Disruptions of the Hedgehog pathway (Hh) are the
most common alterations in the development of BCC. The
signature molecule of Hh is glioma-associated oncogene
homolog 1 (GLI1). The most studied activation pathway
of Hh is through the glycoprotein sonic Hh (SHH) and this
activation pathway has an important role in the embryological
development of various tissues and organs and in maintaining
cell polarity (10). It was firstly isolated in a glioma, thus the
name of glioma-associated oncogene. Abnormal activation
of SHH was reported in different malignancies such as BCC,

medulloblastoma, leukemia, and carcinomas of the breast,
lung, pancreas and prostate (10).

Yes-associated protein (YAP) is essential for the stem cell
population and for BCC proliferation. YAP is a transcrip-
tional factor of the Hippo signaling pathway, which controls
organ size and tumor inhibition (11). The activation of Hippo
leads to the phosphorylation of YAP and its retention in the
cytoplasm. In the absence of Hippo inhibition, YAP, together
with the transcriptional coactivator with PDZ-binding motif
(TAZ) are translocated to the nucleus where they induce the
expression of genes responsible for proliferation, cell growth,
epithelial-mesenchymal transformation and the inhibition of
apoptosis (12).

YAP's interaction with the surrounding microenvironment
is through connective tissue growth factor (CTGF) (13). CTGF,
also known as CCN2, is part of the CCN family of proteins.
The main purpose of CTGF is to promote cell adhesion
through heparin and other integrins depending on tissue (14).
CTGF also has a role in migration processes, cell proliferation,
angiogenesis, tissue repairing, fibrosis and others (15).

E-cadherin belongs to the cadherin group of molecules
responsible for calcium-dependent cell-to-cell adhesion. The
intercellular adhesions are mediated by the extracellular
domains of these cadherins, while their intracellular part is
bound to numerous adaptor or signaling proteins. YAP is
regulated by the surrounding factors through E-cadherin (16).

Patients with excised BCCs with positive histological
margins may subsequently undergo re-excision, radiotherapy
or adequate clinical assessment and in some cases an ultrasound
exam of the surgical scar. However, patients with tumoral-free
margins are probably less attentively followed up and, in case
of recurrence, may present locally advanced BCCs, which are
more difficult to treat. In addition, patients with a history of
BCC may develop a second BCC or multiple BCCs, some of
which may be less compliant to the use of photoprotection.
Thus, the identification of additional predictive markers for
recurrence also becomes an important concern in skin cancer
prevention.

The aim of the present study was to assess the clinical and
histopathological characteristics of the tumors that become
recurrent after classical surgery with initially free histologic
margins. In addition, the expression of GLI1, YAP, CTGF
and E-cadherin was assessed as they have an impact in the
development of BCC and in the attempt to find histological
markers that may be useful for the identification of possible
future recurrences after an initial excision with tumoral-free
margins.

Patients and methods

Participants. A retrospective observational study in
the Department of Dermatology, Emergency Hospital
(Cluj-Napoca, Romania) was performed. Ethics committee
approval (under the number 155/07.04.2017) was obtained
as well as informed consent from the participants. The study
included patients whose initial BCCs were excised with free
histological margins, who were readmitted and underwent a
second excision between January 2012 and October 2015 for
a recurrence in the Department of Dermatology. The patients
were selected from the 961 admissions for non-melanoma
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Figure 1. Selection of the study patients/tumors.

skin cancer (NMSC) excisions, according to a methodology
described in a previously published study (17) (Fig. 1).

Inclusion and exclusion criteria. The inclusion criteria were:
1) Patients who underwent classical excision for the first recur-
rence of a previously excised BCC; ii) patients whose initially
excised tumor had free histological margins. The exclusion
criteria were: i) patients with squamous cell carcinoma or
benign tumors; ii) patients with initial or recurrent tumor with
at least one positive histological margin; iii) patients with initial
or recurrent tumor of basosquamous subtype or with perineural
invasion; iv) patients treated by Mohs surgery; v) patients who
presented re-recurrence after the second excision; vi) patients
who did not present for follow-up between November 2017 and
November 2018. A total of 14 patients met the inclusion criteria,
while 6 patients were excluded. From the remaining 8 patients
the initial BCCs (group A: Recurred tumors, case group) and
the recurrent BCCs (group B: Non-recurred tumors, part of the
control group) were analyzed.

Additionally, the control group included tumors from
patients with multiple BCCs, with the following inclusion
criteria: i) patients who underwent surgery for both a tumor in a
sun-exposed area (nose, paranasal area, ear, preauricular area, the
rest of the face, neck, scalp, anterior and posterior thorax, supe-
rior limbs) and a tumor in a non-sun-exposed area (retroauricular
area, inferior limbs, abdomen, lumbar zone, genitalia) concomi-
tantly or in consecutive steps; ii) patients who underwent both
surgeries between January 2012 and October 2015. The exclusion
criteria were: i) patients who presented recurrence at follow-ups;

ii) patients treated by Mohs surgery; iii) patients with tumors of
basosquamous subtype or with perineural invasion; iv) patients
who had more than two BCCs excised; v) patients who did not
present for follow-up in November 2017 to November 2018.
From 961 admissions, 15 patients with 30 tumors (group C) met
the inclusion criteria.

Factors and classification. For the selected tumors, the
following characteristics were recorded: time passed from
the initial excision (years), time until recurrence appearance
(years), localization, dimension (cm), main morphology ranked
according to aggressiveness: infiltration (also including the
micronodular subtype), sclerodermiform, nodular, superficial,
cystic. Additionally, the Breslow index and Clark level were
recorded, as well as the extension of tumoral cells in lateral
and deep margins (mm).

Taking into consideration their location, tumors were
divided into one of three risk localization categories: i) high
risk: nose and paranasal (including the nasolabial fold),
auricular and periauricular; ii) medium risk: rest of the face,
neck, scalp; iii) low risk: trunk, limbs. Regarding the risk of
recurrence, the tumors were divided in 2 categories: i) high
risk (tumors with high risk localization, or medium risk
localization and dimension =1 ¢cm, or low risk localization and
dimension =2 cm, or histologically diagnosed as infiltrative or
sclerodermiform); or ii) low risk: the other types of tumors.

Immunohistochemistry. For the immunohistochemical
analysis, the selected tumors were formalin-fixed,
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Figure 2. ROC curve for Breslow index >2.0015. ROC, receiver operating
characteristic.

paraffin-embedded and 5-um tissue sections were used in
the most representative areas, where the malignant tumor
was predominant. The sections were stained with antibodies
for E-cadherin (Clone EP700Y; Roche, Ventana; BenchMark
Ultra, CC1 standard, 16 min incubation with primary anti-
body, OptiView amplification); anti-YAP (rabbit monoclonal
EP1675Y"' Abcam, 1:200 dilution), GLI1 (rabbit polyclonal;
Thermo Fischer Scientific, Inc, 5 ug/ml), CTGF/CCN2 (rabbit
polyclonal' Novus Biologicals; 1:50 dilution) and the slides
were analyzed under x100 and x400 magnification, using an
Olympus microscope BX43. Immunostaining was assessed by
the same pathologist both as a percentage (with an average of
5 HPF) and staining intensity (0, none; 1, low; 2, medium; or
3, high).

Statistical analysis. Statistical analysis was performed using
the MedCalc® Statistical Software version 19.6 (MedCalc
Software Ltd., Ostend, Belgium; https://www.medcalc.org;
2020). Quantitative variables were tested for normality of
distribution using the Shapiro-Wilk test and were expressed
as median and 25-75 percentiles. Qualitative variables were
characterized by frequency and percentage. Comparisons
between groups were carried out using the Mann-Whitney test
or Chi-square test, whenever appropriate. The area under the
receiver operating characteristic (ROC) was used to identify
the ability of a quantitative variable to predict the recurrence.
P<0.05 was considered to indicate statistical significance.

Results

In total, 8 recurrent tumors (group A) and 38 non-recurrent
tumors (groups B and C) were clinically and immunopatho-
logically assessed. Due to the small number of patients with
recurrent tumors, the comparison between recurrent and
non-recurrent tumors harvested from the same patient was not
possible. None of the 23 patients had metastatic BCC.

Results of clinical and pathological assessment. The tumors
were situated predominantly in the head and neck: 28 tumors
(60.9%), compared with the trunk and abdomen: 17 tumors
(36.9%) and only one (2.2%) tumor was located on the
extremities (P=0.45) (Table I). All the recurrent tumors were
located in the head and neck areas. Regarding the categories of
risk according to localization, 62.5% of recurrences occurred
in high-risk zones, 37.5% in medium-risk zones, and none in
low-risk zones. By contrast, non-recurrent tumors were evenly
distributed in the three categories: 9 (23.7%) high risk, 11
(28.9%) medium risk, 18 (47.4%) low risk (P=0.04).

The macroscopic size of the tumors was similar in both
groups 1.0 cm (0.63-1.38) for recurrences and 0.9 cm (0.6-0.9)
for non-recurrent tumors (P=0.82).

Morphologically, recurrent tumors were 50% nodular
and 50% infiltrative. Non-recurrent tumors were: 31 nodular
(81.6%), 2 infiltrative (5.3%), 3 superficial (7.9%), 1 scleroder-
miform (2.6%), and 1 cystic (2.6%) (P=0.08). Pigmentation
was found in 15.8% of non-recurrent tumors, while none of the
recurrent tumors showed pigmentation (P=0.57). Ulceration
was found in 6 (75%) recurrent tumors compared to 23 (60.5%)
primary tumors (P=0.12).

All recurrent tumors were in the category of high risk for
recurrence, whereas 20 non-recurrent tumors (52.6%) were
also in the high-risk category (P=0.01) (Table I).

Breslow index was significantly lower in non-recurrent
tumors, 1.8 (1.0-2.5) compared to 2.2 (2.1-2.3) in recur-
rent tumors (P=0.05). The cut-off value for recurrence of
Breslow index was higher than 2.0015: AUC 0.694 (95% CI
0.544-0.819), Se 100.0 (95% CI 63.1-100.0), Sp 67.5 (95% CI
50.9-81.4), P=0.008 (Fig. 2).

The Clark level was also significantly lower in non-recur-
rent tumors 4 [3-4] compared to 4 [4-4] in recurrent tumors
(P=0.02). For the Clark level a cut-off value of 3 was calcu-
lated, above which the risk of recurrence increased: AUC 0.733
(95% CI 0.585-0.850), Se 100.0 (95% CI 63.1-100.0), Sp 47.5
(95% CI 31.5-63.9), P<0.001 (Fig. 3).

The lateral margins were more distant from the tumor in
non-recurrent tumors 1.09 mm (1.0-2.0) compared to recurrent
tumors 0.95 mm (0.13-1) (P=0.05). The cut-off value under
which the recurrence rate increased was 1 mm: AUC 0.716
(95% CI 0.567-0.836), Se 87.5 (95% CI 47.3- 99.7), Sp 60.0
(95% C1 43.3-75.1), P=0.04 (Fig. 4).

The deep margin was 2-fold deeper in non-recurrent
tumors, 1.85 mm (1.2-2.6) compared to 0.8 (0.2-1.4) in the
recurrent tumors (P=0.009). The cut-off value was 1 mm,
under which the recurrence rate increased: AUC 0.795
(95% CI 0.654-0.898), Se 75.0 (95% CI 34.9-96.8), Sp 82.5
(95% CI1 67.2-92.7), P<0.001 (Fig. 5).

The median time from the primary tumor excision to
recurrence appearance was 2 years (1.0-4.0).

Results of the immunohistochemical analysis. The immunos-
taining intensity for GLI1 (Fig. 6) was scored O in 21.7% of
all tumors, 1 in 58.7%, and 2 in 19.6% of tumors. None of the
tumors showed score 3. GLI1 expression had an intensity of 1
to 2 in 75% of recurrent tumors and in 78.9% of non-recurrent
tumors (P=0.89). The percentage of positive cells was similar,
with a median at 10% in both recurrent and non-recurrent
tumors (Table IT) (P=0.84).
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Figure 3.ROC curve for Clark level >3. ROC, receiver operating characteristic.
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Figure 4. ROC curve for lateral margins <1 mm. ROC, receiver operating
characteristic.

All tumors were immunopositive for YAP (Fig. 7). The
immunostaining intensity for YAP was 1 in 10.9% of all
tumors and 2 to 3 in 89.1% of all tumors. There was no differ-
ence between recurrent and non-recurrent tumors; all recurrent
tumors and 86.8% of the non-recurrent tumors had an intensity
of 2 to 3 (P=0.55). YAP was expressed in most cells, both in
recurrent and non-recurrent tumors, at a percentage of 80%
(70-100) and 100% (80-100) respectively, with no statistical
significance (Table IT) (P=0.31).

All tumors were immunopositive for CTGF (Fig. 8). The
intensity score was 1 to 2 in 80.4% of all tumors and 3 in
19.6% of tumors. CTGF was less expressed in recurrent tumors
compared to the non-recurrent tumors. The intensity score was
1 in 62.5% of recurrences vs. 21% of non-recurrences, and

Deep margin
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Figure 5. ROC curve for deep margin <I mm. ROC, receiver operating
characteristic.

Figure 6. Immunostaining for GLI1, x40 magnification. GLII, glioma-
associated oncogene homolog 1.

score 2 in 37.5% of recurrences vs. 55.3% of non-recurrences
(P=0.05). Regarding the percentage of immunostained
cells, CTGF was expressed less in recurrent tumors, 20%
(6.25-78.75) compared to non-recurrent tumors, 75% (30-90)
(Table II) (P=0.09).

The staining intensity for E-cadherin (Fig. 9) was 0 in
only one tumor (2.2%). Scores 1 and 2 were found in 84.8%
of tumors. A score of 3 was found in 13% of all tumors. The
intensity score 3 was found in 15.8% of the non-recurrent
tumors, but in none of the recurrent tumors (P=0.57). The
percentage of E-cadherin-positive cells was 15% (10-28.75)
in recurrent tumors and 20% (10-40) in non-recurrent tumors
(Table II) (P=0.59).

Discussion

BCC is a cutaneous tumor with slow progression and complete
cure when treated adequately. The gold standard of treatment



Table II. Immunohistochemical features of the assessed tumors.

Non-recurrent tumors

Recurrent tumors

Median
percentage
%

Median Intensity

percentage
%

Intensity

P-value for
percentage

P-value for
1ntensity

0.84
0.31
0.09
0.59

0.89

10% (2-30)
100% (80-100)

0 (0%)

8 (21%)
14 (36.8%)
21 (55.3%)
18 (47.4%)

22 (57.9%)

8 (21%)
0 (0%)

10% (1.25-40)

0 (0%)

1(12.5%)
3 (37.5%)
3 (37.5%)
4 (50%)

2(25%) 5 (62.5%)

0 (0%)
0 (0%)
0 (0%)

GLIl
YAP
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19 (50%) 0.55

5(13.2%)
8 (21%)

13 (34.2%)

5(62.5%) 80% (70-100)

0 (0%)

75% (30-90) 0.05

20% (10-40)

9 (23.7%)

20% (6.25-78.75) 0 (0%)

15% (10-28.75)

0 (0%)
0 (0%)

5 (62.5%)

4 (50%)

CTGF

0.57

6 (15.8%)

1(2.6%)

E-cadherin

GLI1, glioma-associated oncogene homolog 1; YAP, yes-associated protein; CTGF, connective tissue growth factor.

Figure 7. Immunostaining for YAP, x40 magnification. YAP, yes-associated
protein.

Figure 8. Immunostaining for CTGF, x40 magnification. CTGF, connective
tissue growth factor.

in BCC is surgical excision. For high-risk BCCs such as those
located in critical anatomical areas, recurrent BCCs, or large
tumors, MMS is recommended as it allows a much more
precise evaluation of resection margins (18).

The aim of the current study was to identify clinical and
pathological predictive factors for the risk of recurrence of
BCCs excised with negative histological margins especially
those located in high-risk areas, because these patients might
be less compliant to the long-term follow-up.

The results showed that, the pathological predictive factors
for the risk of recurrence were: Breslow index >2, Clark level
>3, and lateral or deep margins closer than 1 mm. Results of the
present study are supported by Girardi et al who considered,
in their study, that the positive margins or submilimetrical
negative margins were inadequate. They also showed that the
Clark level and the depth of invasion (Breslow index) were
independent risk factors for insufficiently safe margins. Thus,
in their study, tumors with inadequate margins had a Clark
level of 4 to 5, and the median of Breslow index was at 2,
similar to our results (19).

The European guideline for BCC 2019 does not clearly
define the optimal histological margins and it uses terms such
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Figure 9. Immunostaining for E-cadherin, x40 magnification.

as ‘incompletely excised’” and ‘not optimal’ (1). Our results
showed that lateral or deep margins narrower than 1 mm
increase the risk of recurrence of excised BCCs. From our
point of view, limited by the small number of patients included
in the study, it is deemed that free margins of 1 mm or more
would decrease this risk.

Most recurrences appear within the first 3 years after the
initial excision, most of them being located in the head and
neck area (20). This observation supports the period of time
chosen for follow up of the patients at a minimum 3 years after
the excision. All the recurrent tumors in our study were located
in the head and neck area as expected, similar to the results
reported by Bartos et al (20) and Saabye Bggelund et al (21).
In the current case, the median time of recurrence was 2 years;
however, in some of the studied cases tumors recurred even
after more than 3 years. Thus, patients diagnosed with a BCC,
even though it was excised with histologically free margins
should be evaluated at least annually for the remainder of
patients' lives to diagnose other metachronous malignant skin
tumors that may occur and to advise on photoprotection.

Other than clinical and histopathological parameters
observed in hematoxylin and eosin staining, we assessed the
influence of some molecules that are studied for their involve-
ment in the carcinogenesis of BCC but not yet related to their
clinical behavior. The aim was to evaluate their predictive
value regarding the risk of recurrence after surgical excision.
There were no statistically significant differences between
tumors that recurred and tumors that did not recur, but some
important differences were found for CTGF.

Few data exist in the literature regarding the role of GLI1
in cutaneous carcinogenesis. Its implication in the recurrence
of BCC is not known. The development of BCCs and other
hair follicle-derived tumors (trichoepiteliomas, cylindromas,
trichoblastomas) was observed in transgenic mice with
enhanced GLII expression in the basal layer of the epidermis
and in the hair follicle. This suggests that overexpression of
GLI1 is sufficient for tumor formation (22). The current results
showed that GLI1 had a low-to-medium expression both
in recurrent and non-recurrent tumors, which confirms the
abnormal activation of Hh in BCCs. With the limits of a pilot
study, with a reduced number of patients that does not permit

statistical significance, GLI1 may have a role in the recurrence
of tumors as indicated in studies on other types of cancer. The
expression of GLII in squamous carcinomas of the lung was
associated with lymphatic metastasis and poor prognosis (23).
Additionally, inhibition of Hh reduced tumor progression and
recurrences in small cell lung cancer (24).

The role of YAP in the pathogenesis of BCC remains to be
sufficiently elucidated. Previous findings showed that in BCC,
YAP is essential for tumor progression. In transgenic mice, the
deletion of YAP and TAZ resulted in the prevention of tumor
formation (25). Our results indicated a medium-high expres-
sion of YAP, throughout the entire tumor. The limited data of
the present study support the essential role of YAP for tumor
progression. Additionally, overexpression of YAP was corre-
lated with poor prognosis in patients with hepatocellular (26),
mammary (27) and prostatic carcinoma (28).

In BCC, after YAP activation, the tumor stroma is remod-
eled through CTGF (13). The role of CTGF in carcinogenesis
and oncogenic behavior is controversial. The high expression
of CTGF was associated with poor prognosis in ovarian
epithelial carcinoma (29). However, a low expression of CTGF
was associated with lymphatic metastasis, recurrences and low
survival rate in colorectal cancer (30). In the present study,
this marker had a low-medium overall expression which
may explain the low metastatic rate of BCC knowing the
dependence of tumoral cells to the surrounding stroma. In
this study, CTGF had a tendency to be lower both as intensity
of staining and percentage of positive cells in tumors that
eventually recurred compared to tumors that did not recur,
without significant differences.

The role of E-cadherin in BCC was more studied than
that of GLI1, YAP or CTGF. Some authors reported the
decrease of E-cadherin expression in morpheaform and
recurrent BCCs compared to nodular, cystic and super-
ficial subtypes (31). In the present study, E-cadherin was
expressed at low-medium levels in most of the tumors. The
lower expression in recurrent tumors, even without statis-
tical significance is similar to previously published studies.
Its low expression is an indicative of aggressiveness in other
epithelial carcinomas. The expression of E-cadherin was
decreased at the tumor invasive front and also in recur-
rences and metastasis of oral squamous cell carcinoma (32).
A meta-analysis reported that reduced or dysfunctional
E-cadherin expression was correlated with poor prognosis
in head and neck squamous cancers (33). Moreover, in
urothelial carcinoma, the low expression of E-cadherin was
related to a high risk of recurrences (34).

Although, in most cases, BCC is not an aggressive tumor
with a life-threatening potential it is important for it to be
diagnosed and treated appropriately. In Romania, the address-
ability of the population to medical services for the diagnosis
and treatment of BCC is growing. This also increases the
number of surgical excisions, especially through classical
surgery. For tumors with high risk of recurrence, the patients
are referred to medical centers which have access to MMS.
An attentive follow-up after the excision, even if the resection
margins are free form tumoral cells, is important both for the
patient and for the physician. This underlines the need for
tools as predictive factors to estimate the risk of recurrence.
If for a patient with positive histological margins, the doctor's
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attention is obviously present, patients with tumoral-free
margins should not be forgotten. We identified Breslow index
over 2, Clark level over 3, lateral or deep margins below 1 mm
as predictive factors for BCC recurrence and studied the
immunostaining of GLI1, YAP, CTGF and E-cadherin as they
are regarded as being important in carcinogenesis.

The study's limitations include the low number of cases
analyzed because most recurrences appear in BCCs with posi-
tive histological margins. Moreover, the number of cases was
limited due to patients who did not present for follow up, hence
the impossibility of assessing the postoperative scar. For this
reason, follow up visits are crucial both for the dermatologist
and patient.

In summary, in the context of increasing incidence of
BCC in the fair-skinned elderly population, it is important
to have tools as predictive factors for the behavior of the
tumors. Locally advanced tumors, with Clark level >3 and
Breslow index >2 have an increased risk to become recurrent.
Additionally, the risk of recurrence is increased in tumors with
submilimetrical histologic margins. Thus, re-excision of such
tumors, especially if they are in the high-risk category must
be taken into consideration. Follow-up should continue even
after the 3 years recommended in the current literature. In our
opinion, observational screening is important concerning both
the identification of recurrences and the diagnosis of other
possible skin neoplasia.

In the future, immunohistochemical analysis resulted from
molecules implicated in the development and progression of
BCC may be employed as a supplementary tool for evalua-
tion of the aggressiveness and the risk of recurrence. In the
current pilot study, GLI1, YAP and E-cadherin did not prove
to be important in predicting the recurrence of BCC. The low
expression of CTGF potentially indicates a tumor with higher
aggressiveness.
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