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Abstract

Introduction: A rapid spread of the emerging COVID-19 pandemic limited the availability of professional medical
advice. As a result, a significant increase in the number of undiagnosed and chronically ill patients without medi-
cal care was noticed. In reaction to the urgent need, the telemedical consultation, instead of the classical form,
may be introduced as a vulnerable tool in preclinical evaluation of patients with potentially malignant skin lesions.
Aim: In this study the results of the implementation of telemedical consultation programme with the intention
to early detect the skin cancers in patients who, due to the COVID-19 pandemic, could not undergo the standard
consultation was presented.

Material and methods: The programme of remote dermatological consultation, which was introduced on 1 June
2020, covered all patients who had no possibility or will to visit the standard healthcare units. In case of suspicion
of life-threatening skin lesions patients were invited for additional diagnostics or surgery. Obtained data, including
demography, age, surgery description and pathomorphological examination were descriptively analysed.

Results: In total, 80 consecutive patients were enrolled during the screening programme. In total, 31 lesions in
25 patients were excised. In this group there were 10 serious diagnoses including 5 cases of basal cell carcinoma,
melanoma in situ and dysplastic nevi. Moreover, another 10 patients were referred to other specialists or specific
recommendations were advised.

Conclusions: An alternative track using teledermatology for patients with skin diseases was successfully introduced
under the specific conditions of epidemiologic danger. Despite its disadvantages teledermatology enabled the

diagnosis and treatment in a significant number of serious cases.
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Introduction

At the end of 2019, and in Europe at the beginning
of 2020, the new SARS-CoV-2 coronavirus causing the
disease called by WHO as COVID-19 paralyzed not only
the global economy and interpersonal relations, but
also significantly reduced the ability of individual medi-
cal systems to diagnose and treat other, mainly chronic

and severe diseases [1, 2]. In many countries, this situa-
tion occurred due to the significant burden on national
health systems operating on the edge of its potential
or the introduction of lockdowns [3]. In response to
this phenomenon, many centres began to search very
quickly for various options, including those based on the
achievements of telemedicine, which would avoid the
lack of optimal diagnosis, progression and treatment of
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different serious chronic diseases [4]. The introduction
of telemedicine resulted in a consultation increase in
some centres in March and April 2020 by almost 700%
[5]. Moreover, in the field of dermatopathology, in some
cases like in Genoa smartworking programme the peri-
odic follow-up procedures designed for care of chronic,
severe, inflammatory skin patients became the only and
rational method of consultation [6]. However, despite
such quick implementation of telemedicine, a serious
problem was faced by a large group of previously undiag-
nosed patients with suspicious skin lesions who required
appropriate screening triage and diagnostics. Due to
closed clinics or limited access to them or even scientifi-
cally proven personal fear of contracting coronavirus in
a medical facility, patients were suddenly excluded from
standard diagnostic protocols [7, 8].

Aim

The aim of this study was to present a results of
a single centre effective implementation of standard tele-
medical screening programme procedures designed for
early detection of potential skin cancer lesions in a group
of patients which due to the COVID-19 pandemics could
not or will not undergo the standard live clinical ambula-
tory consultation.

Material and methods
Screening design and their implementation

In response to the increasing number of diagnoses of
COVID-19 cases in Europe and in Poland, as well as due
to the introduced lockdown and the high risk of such re-
strictions repetition, during the so-called second COVID-19
wave of autumn 2020, from March to June 2020, the Sec-
ond Department of Surgical Oncology of Lower Silesian
Oncology Center in Wroclaw in Poland was developing the
possibility of implementing an alternative diagnostic track
for people who would like to consult their suspected skin
lesions and who, due to the pandemic, either could not or
did not want to personally appear at a classic medical con-
sultation. During the preparatory analyses, it was decided
to implement the simplest, most accessible and easiest-to-
use telemedicine solutions in the screening programme. It
was dictated by the desire to reach the largest group of po-
tential patients of all ages from various socio-social back-
grounds. At the beginning, all possible IT elements limiting
access to the consultation or “discouraging” the potential
user were excluded. So it was decided to exclude the need
for tedious registration, login and password creation, or
transfer between pages and portals. The creation team de-
cided to use the simplest method, which means the use of
an email address on the encrypted and secured Oncology
Center portal and server to which a potential patient could
send the necessary data in the fastest way from his/her
Smartphone, tablet or PC. In order to reduce spam or send-

190

ing content unrelated to the subject of the study, appropri-
ate IT blocking and filtering solutions were introduced.

The first of July 2020 was set as an initiation date
of the remote screening consultation programme. In
order to provide information and obtain the most clini-
cally valuable data, the period from June to July 2020 was
spent for information campaigns which were conducted
in social media and regional television. Potential patients
were informed in those campaigns that they should
send, to the email address, several differently zoomed
and well-lighted photos from different perspectives of
any skin changes they would like to consult with addi-
tional personal data. Age, place of residence, personal
identity number (PESEL) and social security number were
requested to provide us with anamnestic disease data
(chronic diseases, previous treatment, etc.). The pro-
gramme is intended only for people who have not been
treated because of skin cancer at all, and such people
were asked to use classical medical solutions.

However, the most important and key element was
information that it is a pilot programme and all patients
covered will be later invited for standard medical consul-
tations with all patient and staff protection pandemic
procedures to assess the reliability of this screening
method and to eliminate potentially false diagnoses.

Statistical analysis

Statistica 13.3 software (TIBCO Software Inc., Califor-
nia, United States) was used to perform statistical analy-
sis. Based on gender, age and demography, a multi-way
frequency table showing patients’ place of residence was
prepared. Additional diagnostic procedures enrolled pa-
tients underwent and diagnosed lesions were retrospec-
tively analysed based on received data. To compare the
mean age of men and women who needed surgical in-
tervention student’s t-test for independent samples was
used. A p-value below 0.05 was considered significant.
Excised lesions were assessed by pathologists and the
results were presented in a pie chart form.

Results
Study group

Between 1 June and 27 August 2020, 80 consecutive
patients, of whom 50 were women and 30 men, applied to
the telemedical consultation programme via the website of
the Wroclaw Comprehensive Cancer Center. Six of them did
not include relevant clinical data (e.g. past medical history,
associated symptoms) or photographs in the message and
ultimately these cases were not further assessed. Mean age
of the enrolled patients for men and women was 43.29 (age
range: 14-81) and 44.70 (age range: 9-96), respectively and
44.2 in total. Patients’ place of residence was summarized in
Table 1. Patients from the entire Wroclaw poviat, including
Wroclaw city and agglomeration, were the most numerous
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Table 1. Characteristics of patients demography in different age groups

Age Sex Wroclaw Wroclaw Wroclaw Lower Opole Greater  Lesser Silesia Lublin Germany
group agglome- poviat Silesia Voivo- Poland Poland Voivo-
ration deship deship
<30 F 7 1 2 1
(8.75%) (1.25%) (2.50%) (1.25%)
M 3 1 1 1
(3.75%) (1.25%) (1.25%) (1.25%)
30-39 F 10 1 1 2
(12.50%) (1.25%) (1.25%) (2.50%)
M 2(2.50%) 1 1 2 1 1 1
(1.25%) (1.25%)  (2.50%) (125%)  (1.25%) (1.25%)
40-49 F 4 3 2 1
(5.00%) (3.75%) (2.50%) (1.25%)
M 6 1 1
(7.5%) (1.25%) (1.25%)
50-59 F 3 1
(3.75%) (1.25%)
M 1 1
(1.25%) (1.25%)
60+ F 7 1 1 1 1
(8.75%) (1.25%) (1.25%) (1.25%) (1.25%)
M 2 1 1 1
(2.50%) (1.25%) (1.25%) (1.25%)
Total 41 6 8 10 6 4 2 1 1 1
(51.25%) (7.5%) (10.00%) (12.50%) (7.5%) (5.00%)  (2.50%) (1.25%) (1.25%) (1.25%)

group (n = 55, 68.75%). Another 10 patients were from the
rest of Lower Silesia, nonetheless, a significant group of pa-
tients (n = 15, 31.25%) was from outside of this voivodeship.
They were from adjacent Opole (n = 6) and Greater Poland
(n = 4) voivodeships, and from surrounding Lesser Poland
(n=2),Silesia (n = 1), Lublin (n = 1) and even Germany (n = 1).

Interventions and additional events

During the whole programme 32 patients were qualified
for surgical excision of the skin lesion (Figure 1), however,
7 (21.88%, M : F, 3 : 4) patients did not undergo the proce-
dure. 5 of them broke off contact for unclear reasons and
2 did not come to the medical consultation despite the
date agreed. In patients who were qualified to the proce-
dure there were considerable distinctions in the different
age groups of men and women (M —39.5, F — 46.1). One
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Figure 1. Structure of the study group by age and gender

of the reasons was that there were more women (n = 6,
30%) than men (n = 2, 16.67%) over the age of 50 in each
group, nevertheless, the difference was not statistically
significant (p = 0.369) (Figure 2).

58
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T
Female
Sex
s Mean value
O Mean value + standard error
. T Mean value +1.96 x standard error
Figure 2. Comparison of mean age of patients who were

qualified to the procedure
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516.31%

21 67.74%

M Basal cell carcinoma
Il MELTUMP
B Melanoma (in situ)
B Compound atypical melanocytic nevus
[ Dysplastic junctional melanocytic nevus
Dysplastic nevus
Other (non emergent lesions)

Figure 3. Results of the pathomorphological evaluation

Thirty-one lesions were excised in 25 patients and
then evaluated histopathologically (Figure 3). In 4 of
them the lesions were multiple, including 1 patient with
double basal cell carcinoma (BCC). In total 10 lesions
were considered emergent and in these cases urgent
oncological care or extended diagnostics was introduced.
This group included 5 BCCs, 3 dysplastic or anaplastic
nevus, 1 melanocytic tumour of uncertain malignant po-
tential (MELTUMP) and 1 melanoma in situ. All of them,
except one, were completely resected. One benign lesion
was excised partially due to the problematic localization
in the temporal region. Among 21 benign lesions, the
most numerous were different melanocytic nevus (n=7,
22.58%) and seborrheic wart (n = 6, 19.35%). Among
other, individual cases of schwannoma, dermatofibro-
ma, neuronevus and blue nevus were observed. In these
cases which did not require specialist care the treatment
process ended after the excision of the lesions.

Furthermore, other incidents requiring urgent inter-
vention or referral for additional diagnostics have oc-
curred (Table 2). 4 dermatoscopies were performed by
our team and for 2 patients dermatological recommen-
dations were sent and self-control advised based on pho-
tographs. During the entire analysed period there were
3 paediatric patients, one of whom was referred for
a paediatric surgery consultation. Moreover, 1 patient
was recommended to consult an urologist and another
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Table 2. Additional occurred accidents

Accident Cases
(M:F)
Dermatoscopy performed 1:3
Recommendations sent and self-control advised 0:2
Patient referred to a paediatric surgery 1:0
Urological consultation recommended 1:0
General surgeon consultation recommended 1:0

1 patient to consult a general surgeon due to the lack of
dermatological indications. These cases were not directly
related to the specificity of the dermatosurgical depart-
ment, however, it exposed the problem of the access to
professional advice from various fields of medicine dur-
ing the COVID-19 pandemic.

Discussion

The COVID-19 pandemic is currently not only not di-
minishing but is actually on the rise. The number of in-
fected and hospitalized patients is still growing despite
the introduction of numerous national and international
restrictions and recommendations [9]. This situation re-
quires the reorganization of many hospitals and medical
centres. This is evidenced also by the introduction of in-
novative projects designed to create modern diagnostic
tools and treatment options for different groups of pa-
tients during the ongoing pandemic. This is reflected not
only in activities such as trying to find an effective drug
or vaccine or establishing recommendations for emer-
gency surgeries, but also in implementing solutions to
maintain the general operation process of each interna-
tional individual healthcare system [10, 11].

Since the first months of the pandemic the remote
assistance has become an important tool and, due to
the technological advancement, its implementation was
possible in a short time and used in many ways [12]. The
idea of telemedical consultation in dermatology was
introduced long before the COVID-19 outbreak and de-
veloped mainly in the form of wide-ranging preventive
studies [13]. However, using teledermatology as a triage
system seems interesting and may be used in favourable
conditions against the pandemic [14].

Here, an important problem seems to be the further
diagnosis and treatment of patients who suffer from
other diseases, including those which are chronic and
not related to COVID-19. During the pandemic a signifi-
cant increase in the morbidity and the mortality of these
diseases has been observed [15]. The progressing number
of such patients is, among other, related to the involve-
ment of the healthcare system in limiting the effects of
a pandemic as well as a seemingly high risk of infection
with the SARS-COV-2 in hospitals and during diagnostic
procedures [16, 17]. Patients with chronic and severe dis-
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eases are more prone to infection and potential complica-
tions, however, they could not interrupt their treatment,
follow-up and diagnostic process [18]. The impact of fright
of contamination of oneself or family members may partly
explain why 11 out of the 80 patients enrolled in our study
discontinued contact at various stages of the programme.
The disproportions in age and gender in the whole group
of patients are also worth mentioning. There were more
women (62.5%) in total and in each age group separately.
It could be correlated with a greater tendency of wom-
en to consult the specialist and use of primary care [19].
Moreover, the life expectancy and the gender distribution
by age in Poland is not equal, what was especially visible
among patients over 60 years of age (F: M =11:4).

Due to the imposed restrictions and recommended
social distancing the availability of primary healthcare
professionals reduced [20]. During our programme, this
problem was noticed. Patients were coming from differ-
ent regions of Poland, even from Putawy which is locat-
ed about 400 km away from Wroclaw. Moreover, there
were patients who, despite the assumptions of the pro-
gramme, were diagnosed with symptoms of the diseases
unrelated directly to dermatology and were referred to
other specialists. It indicates an urgent need to increase
access to diagnostics.

Throughout the considered period of the programme
32 patients received information about the suspicious
nature of their skin lesions. Ten lesions, including mela-
noma in situ, were assessed as requiring urgent inter-
vention. In special cases, a supervision by an oncologist
was recommended. The diagnoses of these patients may
have been missed or delayed due to a lack of will or in-
ability to come to hospital during the pandemic. Postpon-
ing the decision to start the diagnostic process, which
is currently a serious problem due to the ongoing pan-
demic, may have consequences whereas early detection,
especially in case of melanoma, has a significant impact
on further treatment [21]. In addition to the benefits for
patients, remote consultations may lower the costs gen-
erated by invasive treatment in the advanced stage of
the disease [22, 23].

In the examination of a large number of patients,
which grows with time of the pandemic, the algorithms
and automated programs based on computer-aided di-
agnosis (CADx) and computer-aided detection (CAD) may
be potentially useful in skin examination [24]. There is
a multitude of applied methods and available solutions
in dermatology which in the future may be another di-
agnostic tool [25]. The role of the CAD and CADx in the
assessment of skin lesions is still controversial due to
the subjective evaluation in classical skin examination
depending on the experience of the physician. However,
it may be appropriate to use IT techniques as “a filtering
stage” to enhance the diagnostic process and to relieve
the specialists’ shortages [26].
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Conclusions

In our paper we have shown that the first-line tele-
medical screening can be helpful in proper triage of
patients with suspected skin lesions in the problematic
COVID-19 era. Probably due to the fact of implementa-
tion of a simple and non-time-consuming data transfer
methods it was possible to detect such a representative
number of different skin cancers. This is especially impor-
tant due to the fact that our study was performed in the
group of patients which most likely due to the current
pandemic situation, in the near future will not undergo
any type of skin diagnostic and treatment processes. In
our opinion, in the current pandemic situation the tele-
medical solutions should be more widely used in a group
of patients who for different reasons cannot or do not
wish to be consulted in the standard medical conditions.
The authors, however, are fully aware that diagnosis
based only on photos and a brief clinical description is
insufficient and has much less diagnostic value than con-
ventional screening programs or classic dermatoscopy.
Therefore, the above methods should be used only in
justified epidemic cases and patients should always re-
main under deferred standard close dermatological and
oncological monitoring.
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