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Abstract: Background: The COVID-19 era has been a bleak period for both cancer and non-cancer
patients, with delayed non-emergency treatments, such as for non-melanoma skin cancer (NMSC).
This study aimed to evaluate how the treatment of NMSC patients was influenced by the management
of the COVID-19 pandemic in an Eastern European Maxillofacial Surgery center. Materials and
Methods: A total of 176 patients with a histopathological diagnosis of head and neck NMSC who were
surgically treated in Cluj-Napoca Emergency County Hospital between 2016 and 2022 were included
in this study, and divided into two samples, pre-pandemic (2016-2019) and COVID-19 (2020-2022)
periods. Results: The pandemic presented with a decrease of 46.15% in patients” hospitalization, with
wealthy and educated patients being prevalent. Even if the waiting time for surgery was increased,
the stage of cancer and preference method for reconstruction did not differ. Despite the lower
addressability of NMSC patients during the pandemic, there were no changes in surgical treatment.
Conclusions: During COVID-19, the number of patients was reduced, with a longer waiting time
for surgery, but without any changes in tumor stage and treatment preferences. However, the
benefit of removing a cancer tumor is higher compared to the risk of developing COVID-19 infection
during hospitalization

Keywords: head and neck cancer; skin cancer; non-melanoma skin cancer; COVID-19 pandemic

1. Introduction

Non-melanoma skin cancer (NMSC) is today one of the most common malignancy
cases worldwide. According to recent statistics, NMSC ranks 5th place with over 1.2 million
new cases (excluding basal cell carcinoma) from a total of 20.0 million cancer diagnoses
globally in 2022. North America had the highest incidence of NMSC (49.5%) followed
by Europe (26.7%) [1]. Since the 1960s, the incidence of NMSC has increased from 4%
to 8% each year [2]. There are multiple types of non-melanoma skin cancers, with the
most common being basal cell carcinoma (BCC) and squamous cell carcinoma (SCC). It
is estimated that every year, approximately 5.4 million lesions are detected in the United
States. BCC is a lot more common (80% of NMSC) and less aggressive than SCC (20% of
NMSC). These skin cancers develop mostly in sun-exposed areas, like the head and neck
region and arms, and evolve slowly [3].

Risk factors for developing BCC or SCC include individual inherent ones regarding
male gender, pale complexion, and increasing age, as well as genetic factors, immunosup-
pression, and chronic inflammatory disorders. Environmental risk factors relate to UV
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radiation, specifically UVB from chronic sun exposure, ionizing radiation, and chemical
carcinogens like tobacco or occupational exposure [4,5]. On the one hand, individuals who
have been previously diagnosed with BCC have a higher lifetime risk of developing another
such tumor. Also, this risk varies with geographical location, with Northern European
countries showing increasing incidences in younger people [6,7]. On the other hand, SCC
may develop from pre-cancerous lesions like actinic keratosis, squamous cell carcinoma
in situ, also called Bowen'’s disease, and keratoacanthoma and, rarely, develop in scars or
chronic skin sores in other areas of the body [8].

The gold-standard treatment of NMSC is surgical excision. The oncological resection
margins depend on the histopathological type, dimension of the tumor, and the primary or
recurrent type of tumor [9,10]. To increase the accuracy of the oncological margins, Mohs
micrographic surgery and frozen sections can be used. However, most primary NMSCs are
completely removed in 95% of cases using the traditional excision methods. Also, adjuvant
methods, such as physical or chemical destruction, immunomodulation with topical 5%
imiquimod, and systemic treatment with vismodegib can be used to reduce the risk of
recurrences. Radiotherapy is reserved for patients in a more evolved stage, for which
surgery is not a suitable option anymore. The five-year cure rate for such a treatment is
estimated to be at 90% [11,12].

Comparatively, 57,043 people died of melanoma in 2020 worldwide, whereas NMSC ac-
counted for 63,700 deaths, with numbers still being underreported, especially for BCC [13].
Mortality for BCC is rare (0.1%) and mostly occurs in immunocompromised patients or in
the case of an aggressive histopathological pattern [14]. The 5-year relative survival rate
is considered 99% in primary and 95% in recurrent BCCs [12]. SCC has a lower 5-year
survival rate of around 85% for primary and 58% for advanced lesions, compared to BCC,
due to the risk of loco-regional and systemic dissemination [15].

The morbidity of head and neck cancers has a considerable impact on the psychological
level of the patients and their families. Modern medicine with innovative reconstructive
surgery and precise excision played an important role in raising patient satisfaction, but
the effects on mental health are still not negligible [16].

The COVID-19 pandemic, caused by acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), was officially declared on 31 March 2020 and quickly spread across the whole of
Europe, with the most affected countries being Italy, Spain, France, and the UK [17]. When
comparing Romania to the European average, the mortality and case fatality regarding
COVID-19 infections were above average [18]. In such a global context, non-urgent cancer
treatments were interrupted, and low-risk lesions were kept under observation for 3 to
6 months, prioritizing more severe cases (e.g., highly symptomatic patients with high-risk,
ulcerative, perineural invasion or rapid growth patterns of NMSC) [19]. Also, patients were
reluctant to seek medical care in a public hospital setting, with a drop in new head and
neck cancer diagnoses of 20-30% being observed. The patients tended to wait longer before
attending the hospital, with an increased symptom-to-diagnosis interval, with regional
metastatic disease and complex surgery being observed [20,21]. It is well known that
delayed presentation for such cancers inevitably results in poorer outcomes and a necessity
for more aggressive treatment. In a Washington Hospital Center, a 50% decrease in new
cases of head and neck SCC was observed, with more patients being hospitalized rather
than treated in ambulatory care [22]. Also, in Modena, Italy, an increase in tumor stage
at presentation was observed for patients in the first half of 2020 compared to 2019 [23].
However, data about NMSC are lacking, especially in Eastern European countries, such
as Romania.

The financial burden of the coronavirus pandemic, combined with that of increasing
skin cancer cases, put pressure on the already challenged healthcare system. The necessity
for additional protective equipment and COVID-19 testing represented further expenses.
In 2020, revenues for the Romanian Insurance and social assistance sector increased by
123.44%, while expenses increased by 140.4% [24]. With Romania being in the second place
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for COVID-19-related deaths in the EU in 2020 (80% of total deaths) [25], totaling up to
67,000 deaths until 2022, the challenges faced were even more significant [26].

There is no study that evaluates the changes that appeared in head and neck skin
cancer in Romania during the COVID-19 pandemic, regarding epidemiology, treatment,
and financial burden. We aimed to evaluate the impact of the COVID-19 pandemic on head
and neck NMSC management in a National Healthcare Hospital from Cluj-Napoca.

2. Materials and Methods

This retrospective study included patients who were admitted to the Oral and Maxil-
lofacial Surgery Department of Cluj-Napoca County Clinic between January 2016 and
December 2022 with a histopathological result of either primary or recurrent head or
neck skin BCC or SCC. Exclusion criteria consisted of patients that underwent radiation
therapy in the head and neck area, inconsistent pathology results, or Merkel cell carcinoma,
melanoma, or benign tumors. All the patients were treated as inpatients and kept under
observation for at least 24 h. The treatment protocol consisted of surgical excision followed
by reconstruction of the defect with a skin graft, local flap, or primary closure. The
American Joint Committee on Cancer was used to stage the tumors (8th ed.) [27,28].

For an unbiased evaluation of their chronic illness, patients” overall health condition
was classified utilizing the American Society of Anesthesiologists (ASA) risk stratification.
A questionnaire about education and financial status was completed only by part of the
patients. This study was approved by the Ethics Committee of “Iuliu Hatieganu” University
of Medicine and Pharmacy (AVZ 70/04.03.2024), and it followed the updated Declaration
of Helsinki.

2.1. Data Collection and Statistical Analysis

We utilized a past protocol for the data collection and statistical analysis [29]. Briefly,
we collected the demographical, clinical, and financial information from the release record
of patients identified on Cluj-Napoca’s County Hospital’s informatics system, Atlas MED.
A patient’s treated malignant skin tumor is considered an episode (of cancer). The prevalent
pattern found upon histological examination represented the criteria for classification. The
direct treatment costs (hospitalization accommodation and professional assistance costs,
material costs, medication costs, and paraclinical examination costs) were considered,
without any other costs regarding follow-up or the indirect (e.g., productivity costs) or
intangible costs (e.g., the monetary value of health loss and reduction in quality of life).
All the costs are stated in euros utilizing the medium exchange rate (the 5-year Euro-RON
medium exchange rate) based on the Romanian National Bank rank. Moreover, as per
the Romanian National Bank, the costs are adjusted to align with the rate of inflation
through 2024.

2.2. Analysis of Statistical Data

For statistical analysis and data description, SPSS 25.0 (SPSS Inc., Chicago, IL, USA)
was utilized. A statistical significance threshold of o = 0.05 was established. The
mean =+ standard deviation is utilized to describe normally distributed continuous quan-
titative data, and the median (first quartile-third quartile) for non-normally distributed
quantitative data. The absolute and relative frequencies (%) are employed to describe
qualitative data.

Student’s t-test was utilized to compare the means of the normally distributed data
of two independent groups. The means of two independent groups with non-normal
distributions were compared using the non-parametric Mann—-Whitney and Kruskal-Wallis
tests. Fisher or Chi-Square tests were used to compare qualitative variables. Univariate
regression analysis was used to estimate costs.
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3. Results
3.1. Demographical and Epidemiological Consideration of the Population

A total of 176 patients were included, with 63 being surgically treated in the COVID-19
period. Therefore, a decrease of 46.15% in patients’ hospitalization was observed in the
COVID-19 period compared with the pre-pandemic era.

The 176 patients had 211 episodes of NMSC (166 BCC, 45 SCC), 21 patients had two
or more BCC tumors, 1 had two or more SCC tumors, and 5 patients had both BCC and
SCC. One 74-year-old female patient had 4 NMSCs and a 58-year-old male had 6 NMSCs
surgically removed.

The median age of the patients treated for NMSC during the whole analyzed period
was 73 (61-78). No statistically significant difference was observed between patients in
the pandemic and pre-pandemic periods regarding age (72 (61-77) vs. 73 (65-80)) or sex
(Table 1).

Table 1. Epidemiology and treatment features of non-melanoma head and neck skin cancer in
Cluj-Napoca County Hospital (2016-2022).

Pre-Pandemic

2016-2022 Pandemic (2020-2022) Statistical Analysis Pre- vs.

(2016-2019)

during Pandemic

Sex
Male 101 (57.38%) 68 (58.11%) 36 (57.14%) 0.787
Female 75 (42.61%) 49 (41.88%) 27 (42.85%) )
Living place
Urban 111 (63.06%) 69 (58.97%) 45 (41.02%) 0.008
Rural 65 (36.93%) 48 (41.02%) 18 (28.57%) :
Education
Primary school 10 (13.33%) 5 (10%) 5 (20%)
Middle school 26 (34.66%) 20 (40%) 6 (24%) 0,003
High school 19 (25.33%) 14 (28%) 5 (20%) )
University 20 (26.66%) 11 (22%) 9 (36%)
Income
Low 49 (52.68%) 38 (63.33%) 11 (33.33%)
Medium 42 (45.16%) 21 (35%) 21 (63.63%) 0.037
High 2 (2.15%) 1 (1.66%) 1 (3.03%)
ASA risk
I 71 (39.01%) 43 (35.83%) 29 (45.31%)
I 60 (32.96%) 41 (34.16%) 19 (29.68%) 0.099
11 50 (27.47%) 36 (30%) 15 (23.43%) ’
v 1 (0.54%) 0 (0%) 1 (1.56%)
Localization
Nasal 58 (27.48%) 42 (30.88%) 16 (21.33%)
Cheek 47 (22.2%) 27 (19.85%) 20 (26.67%)
Temporal 18 (8.53%) 14 (10.29%) 4 (5.33%)
Frontal 28 (13.27%) 16 (11.76%) 12 (16.00%)
Auricular 17 (8.05%) 9 (6.62%) 8 (10.67%) B
Cervical 4 (1.89%) 2 (1.47%) 2 (2.67%)
Labial 5 (2.36%) 4 (2.94%) 1(1.33%)
Mental 5 (2.36%) 3(2.21%) 2 (2.67%)
Orbital 22 (10.42%) 12 (8.82%) 10 (13.33%)
Infraorbital 7 (3.31%) 7 (5.15%) 0 (0%)
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Table 1. Cont.

Pre-Pandemic Statistical Analysis Pre- vs.

2016-2022 (2016-2019) Pandemic (2020-2022) during Pandemic
Type of tumor and histopathological grade
BCC 166 (78.64%) 109 (80.14%) 57 (76%)
Nodular 108 (65.06%) 70 (64.22%) 38 (66.66%)
Infiltrative 34 (20.48%) 25 (22.93%) 9 (15.78%)
Other types 24 (14.45%) 14 (12.84%) 10 (17.54%)
SCC 45 (21.32%) 27 (19.85%) 18 (24%) ~
G1 19 (42.22%) 8 (29.62%) 11 (61.11%)
G2 20 (44.44%) 14 (51.85%) 6 (33.33%)
G3 4 (8.88%) 3 (11.11%) 1 (5.55%)
G4 2 (4.44%) 2 (7.40%) 0 (0%)
Patients with both o o o
BCC and SCC 5 (2.84%) 5 (4.27%) 1 (1.58%)
Stage
I 136 (64.45%) 85 (62.5%) 51 (68%)
I 44 (20.86%) 28 (20.58%) 16 (21.33%) 0.677
III 27 (12.79%) 20 (14.70%) 7 (9.33%) )
v 4 (1.89%) 3 (2.20%) 1 (1.33%)
Waiting time for surgery (weeks)
1.71 £ 3.36 1.31 £2.94 244 +£3.92 0.004
Type of surgery
Excision 202 (95.73%) 132 (97.05%) 70 (93.33%) 0.354
Re-excision 9 (4.26%) 4 (2.94%) 5 (6.66%) ’
Type of reconstruction
Primary suture 74 (35.07%) 47 (34.55%) 27 (36%)
Local flap 129 (61.13%) 87 (63.97%) 42 (56%) 0.354
Skin graft 8 (3.79%) 2 (1.47%) 6 (8%)
Time for surgery (hours)
1.15+0.84 1.02 +0.87 1.39 £ 0.73 <0.001
Hospitalization (days)
23+192 23+1.77 2.31+£219 0.749

We observed a statistically significant difference regarding living place, education,
and income (Table 1). The majority of the patients treated during the COVID-19 pandemic
lived in urban places (41%), attended high school or university (56%), and had medium or
high incomes (66%) compared to pre-pandemic patients.

The ASA risk evaluation for the period indicated that the majority of patients treated
for head and neck NMSC were classified in class I or II (73%). The ASA risk staging suffered
no changes in COVID-19 pandemic patients compared to pre-pandemic patients (Table 1).

The BCC-to-SCC ratio was 3.68:1. In the pre-pandemic period, the BCC-to-SCC ratio
was 4:1, whereas in the COVID-19 period, the BCC:SCC ratio was 3.1:1 (Table 1, p < 0.001).
The nodular subtype was the predominant BCC variant (65.06%) in both the COVID-19
period and pre-pandemic period cohorts, whereas moderately differentiated SCC (G2) was
the most common subtype of SCC (51%) in the pre-COVID-19 era and well-differentiated
SCC (G1) was prevalent in the COVID-19 pandemic period (p < 0.001).

The nasal region was commonly (27%) affected by NMSC tumors, followed by cheek
and frontal NMSC tumors (Table 1). The most frequent tumor site in the pandemic period
was the cheek region (26%), compared to the pre-pandemic era where the nasal region (30%)
was more frequently involved by NMSC lesions. Also, the nasal region was predominantly
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involved by BCC (30%, 50 excisions), while the cheek region was commonly affected by
SCC (26%, 12 excisions).

No statistically significant difference was observed between pre- and COVID-19
pandemic periods regarding stages of NMSC tumors (Table 1). The early stages (I and II)
totaled 83% in the pre-pandemic period and 89% in the COVID-19 pandemic. Out of the
more advanced stages (Il and IV, 31 excisions), BCC represented 51% (16 excisions) and
SCC 48% (15 excisions). No metastatic disease was observed.

The patients waited longer to be admitted to the hospital for NMSC treatment dur-
ing the COVID-19 pandemic (2.44 £ 3.92 weeks) compared to the pre-pandemic period
(1.31 £ 2.94, p = 0.004). The percentage of re-excisions was higher during the COVID-19
pandemic compared to pre-pandemic (7% vs. 2%, Table 1). However, the hospitalization
and type of reconstruction did not differ (Table 1). The local flaps and primary sutures were
preferred in both COVID-19 and pre-pandemic periods, with the patients being hospital-
ized between 1 and 16 days in the hospital, with a mean of 2.3 = 1.92 days. However, the
time for surgery was increased by 39.39% during the pandemic period, from 1.02 £ 0.87 h
t0 1.39 + 0.73 h.

3.2. Treatment Costs

The total costs for head and neck skin cancer treatment were EUR 45,120 in the pre-
pandemic period and EUR 35,668 in the COVID-19 pandemic period. The mean =+ standard
deviation cost/episode of head and neck NMSC treatment for the whole analyzed period
was EUR 371 £ 401. We observed an increased cost/episode from EUR 333 + 311 in the
pre-pandemic period to EUR 475 + 533 in the COVID-19 pandemic period (p = 0.004,
Table 2, Figure 1). The highest cost for skin cancer treatment was for a 76-year-old male
patient (EUR 3483) who presented in 2022 for the removal of an SCC from the orbital area.

Table 2. Treatment costs (mean =+ standard deviation) of non-melanoma head and neck skin cancer
episode in Cluj-Napoca County Hospital (2016-2022).

Pre-Pandemic . Statistical Analysis Pre- vs.
2016-2022 (2016-2019) Pandemic (2020-2022) during Panydemic

Total cost of 378.85 + 409.92 333.96 + 311.5 47557 + 533.3 <0.001
treatment

Examination costs 45.48 + 43.54 35.00 £+ 34.93 65.75 £+ 49.95 <0.001

Costs of medication 16.97 + 44.87 17.23 £ 53.46 17.43 £ 29.77 0.002

Costs of materials 22.23 £+ 29.90 14.67 + 17.05 36.29 + 40.44 <0.001

Accomodation and

professional 294.17 + 328.74 267.06 + 234.76 356.10 + 445.47 0.004

assistance

Besides accommodation costs and professional assistance, the majority of the costs
were represented by examinations (13.82%) (Table 2). All the particular costs/episode
(examinations, medications, materials, accommodation, and professional assistance) were
higher in the COVID-19 pandemic period compared to the pre-pandemic era with an overall
rise of 52.7%. During the COVID-19 pandemic, an increase of 42.04% for accommodation
and professional assistance, 7.81% for medication, 163.42% for materials, and 113.49% for
examinations were observed.
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Figure 1. Costs analysis of COVID-19 pandemic vs. pre-pandemic periods.

4. Discussion

Far from our knowledge, this is the first study that evaluates the impact of the COVID-
19 pandemic on the management of head and neck oncological patients.

Similar to other studies, we observed fewer patients that presented to the hospital for
non-urgent care during the COVID-19 pandemic [20,21]. This lack of patient referrals may
be due to the COVID-19 lockdown rules, the fear of COVID-19 infection, or the healthcare
system collapse. However, different types of skin cancer, such as SCC, need urgent care
due to the capacity to spread through the lymphatic system and metastatic disease which
may drastically reduce the survival rate [22,23].

Even if the age and sex did not differ between pre-pandemic and COVID-19 pandemic
periods, access to the hospital was easier for the patients who lived in urban places. Also,
the percentage of patients who attended university or high school programs or had a good
economic status (medium and high) was higher in the COVID-19 period compared to the
pre-pandemic period. That may be due to these patients” education and a higher interest in
their health [30,31].

The patients who were admitted to the hospital during the COVID-19 period were
negative for COVID-19 in a previous test. This may explain the lack of difference between
the ASA risk of patients admitted in the pre-pandemic and COVID-19 periods. Also, the
time of hospitalization required for NMSC treatment was similar between the two peri-
ods, which indicated the possibility of treating head and neck skin cancer as fast-track
surgery [29,32,33].

The waiting interval between the diagnosis and the surgery time was higher in the
COVID-19 period compared to the pre-COVID-19 era, similar to other studies [34]. In the
COVID-19 period, the hospitals had limited available beds for non-urgent, non-COVID-
19-infected patients [34-36]. However, the stage of the disease did not differ between the
two periods in our study. This was also seen in the lack of difference between pre-pandemic
and COVID-19 periods for the preferred type of reconstruction, with the local flap being
the first choice, followed by the primary suture after cancer excision. However, the time
for surgery differed, being slightly increased during the COVID-19 period. This may
be explained by the different protocols for patients’ circuits, surgeons” preparation, and
supplementary protections against COVID-19 infections [37-39].

The costs for NMSC of the head and neck regions were also higher in the COVID-19
period compared to the pre-COVID-19 era, similar to other studies [40]. During the COVID-
19 pandemic, the number of examinations was increased as a part of the prevention protocol
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against COVID-19 and rapid detection of the infection [38]. Also, adjuvant materials were
used to prevent the infection [41]. These protocols can be seen in the higher costs of
materials and examinations during COVID-19 periods.

The present study has certain limitations that may be considered when analyzing the
results. Besides the reduced number of patients, not all patients shared their income or
education level. Furthermore, the particular costs for surgery cannot be retrieved from the
Hospital Informatic System, due to the standard cost estimation required by the National
Healthcare System Department for the payment of the treatment [29].

5. Conclusions

During the COVID-19 pandemic, the number of non-melanoma head and neck skin
cancer patients was reduced by approximately one-third compared to the pre-pandemic
period. However, the treatment standards, such as the preference for local flap reconstruction,
hospitalization time, and the stage of the disease, remained unchanged. Nevertheless, the
waiting time for surgery and the treatment costs for hospitalization were increased due to the
increased costs of the materials and examinations that were required for COVID-19 prevention.
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