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ABSTRACT
Introduction: The incidence of Squamous cell car-

cinoma of the skin (SCCs) increases annually, and this
process will likely be continued because of sun exposure,
outdoor activities and the aging population.

Objectives: The aim of our study is to analyse
clinicohistopathological features, recurrence, metastasis and
mortality rates of SCCs in Pleven, Lovech region, Bulgaria.

Methods: We investigated 355 patients with
histologically confirmed SCCs for the period 2016 – 2022
and carried out a detailed histopathological analysis of 100
tumors. They were divided into two groups according to
their macroscopic diameter: with low risk for recurrence
and metastases (<20mm) and high – risk (>20mm). We stud-
ied the localisation, histological subtype, tumor cell dif-
ferentiation, microscopic depth of invasion, perineural and
lymphovascular invasion, stromal lymphocyte infiltration.

Results: We revealed that 73,3% of the patients with
SCCs reported severe sunburns, and 1,13% of them under-
went immunosuppressive treatment. Head and Neck locali-
sation is the most common – 72,7%. We established a mean
histological depth of SCCs of 5,92mm, lymphovascular in-
vasion in 7% and perineural invasion in 5% of the cases.
We found that tumors with a macroscopic diameter >20mm
have a greater depth of invasion in comparison to SCCs
with a smaller diameter. We found an incidence of local
recurrence of 4,8%, lymph node metastases at 5,1%, far
metastases in internal organs at 2,25% and mortality at
1,97%.

Conclusion: Clinicohistopathological features of
SCCs with related to recurrence, metastasis and mortality
are localisation on the scalp, ears or lips, tumor size
>20mm, depth of invasion >6mm, poor tumor cell differ-
entiation, perineural and lymphovascular invasion, low or
absent stromal lymphocyte infiltration.

Keywords: histopathology, squamous cell carcino-
ma,  skin cancer,  recurrence, metastasis, mortality,

INTRODUCTION
Squamous cell carcinoma of the skin (SCCs) is a

malignant tumor which starts its development from the
epidermal keratinocytes and is the second most common
cancer in the world with continuously increasing inci-
dence rates [1]. The main examples are Australia and the
United States, with the highest incidence of SCCs. In Aus-
tralia, it rates up to 387 per 100 000 person-years, and it
is estimated that there will be over 200 000 new cases per
year by 2024 [2]. In Europe, the prevalence of the popu-
lation with skin phototype I and II, combined with fre-
quent UV exposure, may be responsible for the high inci-
dence of SCCs. Additional risk factors include a family
history of skin cancer, sun and chemical exposure, and
chronic inflammatory skin diseases [3]. Diagnosis, treat-
ment plan and patient outcome are established by detailed
histopathological analysis. The different histological pres-
entations of SCCs are related to the patient’s prognosis
and define the tumor behavior in the future [3, 4]. Most
cases are treated successfully by surgical excision with
5-year recurrence-free survival rates greater than 95% and
a disease-related death risk of approximately 2% [5]. The
high-risk clinicopathological features include primary lo-
calisation of SCCs on the scalp, ears or lips, tumor size
>20mm, depth of invasion >6mm, poorly differentiated
tumors, presence of perineural and lymphovascular inva-
sion, and immunosuppression of the patient [6].

OBJECTIVES
The aim of our study is to establish the age- and

sex-related incidence, risk factors, localisation, treatment
types, recurrence, metastasis and mortality rates of SCCs
in the Pleven, Lovech region in Bulgaria. We also aimed
to prepare a detailed histopathological report of high-risk
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SCCs and to find an association between the histological
features of the tumors and their recurrence.

MATERIALS AND METHODS
We conducted a retrospective and prospective study

involving 355 patients with histologically verified SCCs.
The cases were selected from the Oncological registry in
Pleven, Lovech region, Bulgaria, over a period of six years
(2016-2022). The study was conducted through inter-
views, clinical examination and reviews of patient’s medi-
cal records. A detailed questionnaire was prepared. It in-
cluded patient history, sun exposure, localisation and
macroscopic diameter,  histopathological examination and
treatment modalities of the carcinoma. We also performed
a histopathological evaluation of 100 invasive SCCs us-
ing a comprehensive report. The survey data was proc-
essed by IBM SPSS (Statistical Package for Social Sci-
ences) version 20.0.

Ethical aspects
The study was conducted following the national

and international requirements for clinical studies,  in-
cluding the preservation of the anonymity of the partici-
pants and the non-disclosure of their personal informa-
tion. Each participant signed an informed consent form
before the excision of the suspected lesions during their
hospital stay. The study was conducted in accordance with
the requirements of the Ethics Committee of the Medical
University of Pleven, Bulgaria: approval number ¹ 676/
31.05.2022.

RESULTS
Within the study framework, 355 patients suffering

from SCCs with an average age of 75,02 years  (± 10,74
SD) were investigated. The male patients were 185
(52,1%) with a mean age of 74,11 years, and the female
patients were 170 (47,9%) with an average age of 76,01.
Comparing the age and sex of the patients, no statistical
differences were registered: P>0.05(Actual value
P=0,057). We analysed sun exposure and immunosuppres-
sion as risk factors. Two hundred thirty-nine patients
(67,3%) practiced outdoor activities daily, and 260 pa-
tients (73,3%) reported severe sunburns in their lives. We
found 4 patients (1,13%) undergoing immunosuppressive
treatment for concomitant diseases. It is important to em-
phasise the high incidence of SCCs in the facial region -
206 tumors (58,02 %). We revealed a mean macroscopic
diameter of SCCs of 19,86 mm (Standart Deviation –
14,34mm). Statistical analysis found a statistically signifi-
cant difference between the macroscopic diameter of the
lesions in the distinct age groups, tumors with a larger
mean macroscopic diameter were found in older patients.
P<0,05 (Actual value 0,028). A statistically significant dif-

ference between the macroscopic diameter of the tumors
and the overall survival was also noted: P<0,05 (Actual
value p<0,001). Correlation analysis between the macro-
scopic diameter of primary SCCs and overall survival
shows that the bigger tumor diameter leads to shorter sur-
vival of patients.  (Fig. 1)

Fig. 1. Correlation between the macroscopic diam-
eter of primary SCCs and overall survival of the patients.

In the group of studied patients, we found the fol-
lowing clinical variants of SCCs: 302 patients (85,1%) had
invasive SCCs, and 53 (14,9%) – “in situ” SCCs. In the
group of the “in situ” carcinomas, 1 patient (2,0%) had ac-
tinic keratosis, 4 patients (7,8%) were diagnosed with Mor-
bus Bowen and 46 patients (90,2%) suffered from low
grade “in situ” SCCs, resembling Keratoacanthoma [7]. In
the group of invasive SCCs, 11 patients (3,8%) had super-
ficial SCCs; 129 patients (44,0%) – with ulcerous-infiltra-
tive carcinoma and 153 patients (52,2%) were diagnosed
with nodular SCCs. Regarding the treatment, in 303 of the
cases (85,4%), the surgical excision leads to full removal
of the tumor. In the other 52 patients (14,6%), radiotherapy
was applied after surgery. In 17 patients (4,8%), we regis-
tered local recurrence. In 18 patients (5,1%), we observed
loco-regional lymph node metastasis. In 8 patients (2,25%),
we registered far-metastasis in internal organs. We found a
statistically significant relationship between the macro-
scopic diameter of SCCs and their metastasis: P<0,05 (Ac-
tual value P<0,001). The analysis of causes of death in the
retrospective group of patients showed that a total of 70
patients (19,7%) lost their lives - two patients (0,56%) died
from severe Covid-19 infection, 42 patients (11,83%) –
from acute vascular accident, 13 patients (3,66%) - because
of cardiovascular diseases, 6 patients (1,69%) - from other
malignant diseases and 7 patients (1,97%) died because of
advanced metastatic SCCs.

In our study, we investigated whether there is a con-
nection between the histopathological features of the SCCs
and their macroscopic diameter. We performed a compre-
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hensive histopathological evaluation of 100 invasive
SCCs, which were divided into 2 groups according to their
macroscopic diameter. Group 1 consisted of 50 SCCs with
a diameter <20mm and low risk for recurrence and metas-
tasis. Group 2 included 50 tumors with a diameter >20mm
and with a high risk for recurrence and metastasis. We stud-
ied the localisation, microscopic depth of invasion, tumor
cell differentiation, perineural and lymphovascular inva-
sion, lymphocyte stromal reaction of the two groups.  In
fig. 2 we present the distribution of the tumors according
to their localisation in the body. The Head and Neck re-
gion is the most commonly affected. In fig.3 we present
the facial distribution of the observed SCCs.

Fig. 2. Distribution of SCCs on the body (N-number
of patients)

Fig. 4. H&E staining: Classical (nonspecific) SCCs
(x20)

According to the histopathological subtype, 76 of
the tumors were diagnosed as nonspecific (classical) type
SCCs, 15 – as Keratoacanthoma-like invasive SCCs, 4 –
Acantholytic, 3 –Verrucous, 1 – as clear-cell carcinoma and
1 – as pigmented SCCs (Fig. 4- 9).

Fig. 5. H&E staining: Keratoacanthoma-like invasive
SCCs (x20)

Fig. 3. Distribution of SCCs on the face (N-number
of patients)
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Fig. 6. H&E staining: Acantolytic SCCs (x50) Fig. 9. H&E staining: Pigmented SCCs (x20)

Fig. 7. H&E staining: Verrucous SCCs (x20)

Fig. 8. H&E staining: Clear cell SCCs (x20)

The histomorphological evaluation revealed the pre-
dominance of well to moderately-differentiated tumors: 71%
were well-differentiated, 19% were moderately differentiated,
and 10% were poorly differentiated. Statistical analysis did
not find a statistically significant connection between the
histological subtypes and the cell differentiation of the
tumors P<0,05 (Actual value 0,069). The mean histological
depth of the tumors, according to Breslow, was 5,92mm
(Standart Deviation – 3,08mm) with a minimal value of 1
mm and maximal value of 18mm. Statistical analysis showed
a significant difference between the Breslow depth of inva-
sion in the low- and high-risk group: P<0,05 (Actual value
<0,001). Tumors with greater depth of invasion were found
in Group 2 (>20mm macroscopic diameter). The analysis of
the data also showed a statistically significant difference in
the Breslow depth of invasion between the classical nonspe-
cific SCCs and the Kerathoacanthoma-like invasive SCCs
P<0,05 (Actual value <0,001). Classical nonspecific SCCs
had greater depth of invasion. According to the level of in-
vasion, we observed 56 tumors invading the dermis, 36
tumors invading the hypodemis, and 8 tumors invading tis-
sues below the hypodermis (5 – muscles and 3 – perichon-
drium). We also assessed the lymphovascular and perineural
invasion of the tumors: in 7 tumors, we found
lymphovascular invasion and in 5 – perineural invasion.

Analysis of the data in the studied groups of invasive
SCCs showed that there is a statistically significant connec-
tion between the Breslow depth of invasion and the
lymphovascular invasion P<0,05 (Actual value 0,001). We
did not detect a statistically significant connection between
the lymphovascular invasion and the macroscopic diameter
of invasive SCCs – P<0,05 (Actual value 0,238), the histo-
logical subtype – P<0,05 (Actual value 0,795) and the cell
differentiation of the tumors – P<0,05 (Actual value 0,320).

We found a statistically significant connection be-
tween the perineural invasion and the depth of invasion of
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SCCs P<0,05 (Actual value 0,006). There was no statistically
significant connection between the perineural invasion and
the macroscopic diameter – P<0,05 (Actual value 0,086), the
histological subtype of the SCCs – P<0,05 (Actual value
0,744) and the cell differentiation of the tumors – P<0,05
(Actual value 0,457).

We assessed the stromal lymphocyte infiltration as
well. It was high in 68% of the tumors, moderate in 21% of
SCCs, low in 10% and absent in 1 tumor. There was no sta-
tistically significant connection between the depth of inva-
sion of the tumor and the stromal lymphocyte infiltration
P<0,05 (Actual value 0,382). In Group 1 and Group 2, the
predominant stromal lymphocyte infiltration was high to
moderate. We did not observe a statistically significant dif-
ference between the stromal lymphocyte infiltration and the
macroscopic diameter in the two groups as well P<0,05 (Ac-
tual value 0,224).

According to the histopathological report prepared for
the 100 invasive SCCs, 85% of the tumors were fully surgi-
cally excised, and in 15% of them, there was the involve-
ment of the adjacent tissues with tumor cells. The analysis
of the data showed a statistically significant connection be-
tween the full surgical excision and the Breslow depth of
invasion of the tumor – P<0,05 (Actual value <0,001), as well
as the macroscopic diameter of the invasive SCCs – P<0,05
(Actual value 0,038). The smaller macroscopic diameter of
the tumor and depth of invasion lead to more successful sur-
gical treatment. There was no statistically significant con-
nection between the histopathological subtype and the full
surgical excision P<0,05 (Actual value 0,325).

DISCUSSION
Our study revealed that patients with extensive sun

exposure bear higher risk for SCCs development, like the
results reported by Euvrard et al. in Australia [8]. We found
that 67,3% of the patients with SCCs practiced outdoor ac-
tivities daily and 73,3% of them reported having severe
sunburns in their lives. According to the data from the lit-
erature immunosuppressed patients have a higher risk of de-
veloping skin cancer and tend to have a worse prognosis
than immunocompetent patients [9]. We found that 1,13%
of our patients were undergoing immunosuppressive treat-
ment for concomitant diseases (2 patients – essential throm-
bocythaemia, 1 – prostate cancer, 1 – breast cancer).  Our
results show that SCCs is more common in the Head and Neck
area (72,7% of the investigated 355 patients), with facial lo-
calisation in 58,02 %, similar to the data described by
Ramirez et al [10]. According to data from the literature, the
risk of SCCs progression is assessed based on data for mac-
roscopic diameter, localisation, histological subtype, cell dif-
ferentiation, microscopic depth of invasion, infiltration of
underlying structures (fascia, muscle, cartilage or bone), pres-
ence of perineural and lymphovascular invasion, presence
of stromal lymphocyte infiltration [11,12]. A detailed his-
topathological report is crucial to provide the best manage-
ment and follow-up of a patient suffering from SCCs. A lot
of studies were performed in order to provide information
about the histological features of SCCs associated with a
higher risk of recurrence, metastasis and mortality. Most of

the results have shown that a tumor diameter greater than
20mm has a higher risk of progression of the disease [10].
Other authors describe 40mm as a tumor diameter with a
worse prognosis but state that lesions in the areas of the lip
and ear can metastasise even when they are <20mm in size.
The tumor thickness in mm and in tissue level of invasion
are predictors of aggressive disease. Reports show that SCCs
with a depth of invasion >4mm bring a 45.7% higher risk
for recurrence and metastasis. Unlike these tumors, SCCs
with a thickness <2mm have minimal risk of progression.
SCCs with invasion of structures below subcutaneous fat tis-
sue have a strong association with disease-specific mortal-
ity [12]. Our results revealed that tumors with macroscopic
diameter >20mm have a greater depth of invasion in com-
parison to SCCs with smaller diameter, as described by
Mullen et al. [11]. Similar to Clayman et al. we established
a mean histological depth of  SCCs 5,92mm,  bearing a high
risk for recurrence and metastasis [12]. We found that classi-
cal nonspecific SCCs had greater Breslow depth of invasion
than the Kerathoacanthoma-like invasive SCCs. The cell dif-
ferentiation of SCCs has significant effect on the progres-
sion risk. Some authors estimated a 37% cure rate for poorly
differentiated tumors, 59% - for moderate and 88% - for the
well-differentiated SCCs after a median follow-up period of
over 2 years [11]. Mendenhall et al. reported perineural and
lymphovascular invasion occurring in up to 7% of SCCs and
were associated with a higher incidence of recurrence, me-
tastasis and mortality [13]. Similarly, we found
lymphovascular invasion in 7% and perineural invasion in
5% of the assessed by us tumors.  Our data for local recur-
rence (4,8%), lymph node metastases (5,1%), far metastases
in internal organs (2,25%) and mortality (1,97%) corresponds
to the data by Xiang et al. and Karagas et al. – local recur-
rence rate of 5,4% and mortality rate of 1.5% - 2% in the
USA, reaching up to 4% in other countries [14, 15].

CONCLUSIONS
With the rising incidence of SCCs, more focus should

be placed on the higher risk tumors. Clinicians should have
a high suspicion index for high-risk immunosuppressed pa-
tients, and for SCCs clinicohistopathological features such
as: primary localisation on scalp, ears or lips, tumor size
>20mm, depth of invasion >6mm, poorly differentiated
tumors, presence of perineural and lymphovascular invasion,
low or absent stromal lymphocyte infiltration.  Our study
presents original data on the epidemiology, clinical and his-
topathological variants of SCCs, main risk factors for local
recurrence, progression of the disease and mortality. This is
the first study of SCCs with statistical analysis of large popu-
lation cohort in Bulgaria.
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