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ABSTRACT
Background: Non-melanoma skin cancer (NMSC) represents the most frequently diagnosed cancer in 

humans. Occupational solar UV radiation exposure is associated with a higher-risk of developing NMSC, 
but still Romania does not acknowledge this affliction as an occupational disease.

The study aims to determine if occupationally-induced NMSC is associated with more aggressive clinical 
and histopathological features compared to sporadic NMSC.

Material and methods: A retrospective, analytical, comparative study was conducted during 
2017-2019 in a University Department of Dermato-venereology in Bucharest, Romania, with focus on 
patients presenting with NMSC who underwent surgical excision of lesions followed by histopathological 
examination, classified as outdoor or indoor workers. High-risk clinical and histopathological characteristics 
were analysed and correlated with outdoor UV exposure. 
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INTRODUCTION

Non-melanoma skin cancer (NMSC), 
also called keratinocyte cancer, 
represents the most frequently di-
agnosed cancer in humans (1) and 
includes actinic keratoses (AK) as 

intraepidermal cancerous lesions and basal cell 
carcinoma (BCC) and squamous cell carcinoma 
(SCC) as malignant neoplasms (2).

In 2018, The World Health Organisation 
(WHO), through the International Agency for 
Research on Cancer (IARC), reported over one 
million new cases of NMSC, of which almost 
40 000 new cases occurred in Central and 
Eastern Europe (3). 

In Romania, epidemiological data of skin 
cancer are lacking. In 2018, the Romanian Na-
tional Institute of Public Health reported 83 000 
new cases of cancer, without identifying the 
exact number of NMSC (4). These aspects are 
related to the inexistence of a National Cancer 
Registry, which includes NMSC, as well as to the 
lack of an up-to-date coding system in the State 
Health Care electronic system. In 2020, the 10th 

International Statistical Classification of Diseases 
and Related Health Problems (ICD) is in use, 

which classifies all NMSC as C44 – Other and 
unspecified malignant neoplasm of skin (5).

Solar ultraviolet (UV) radiation represents the 
most relevant risk factor of developing NMSC, 
being included as a group I carcinogen (carcino-
gen to humans) by the IARC since 2012, along 
with ionizing radiation, asbestos, plutonium, etc 
(6). Recent studies suggest a relationship be-
tween cumulative, long-term exposure to UV 
radiation and development of AK and SCC, 
while intermittent high-intensity UV exposure, 
especially at young ages, correlates with BCC 
and melanomas (7), even though prolonged UV 
exposure seems to be related to BCC as well (8). 
Other risk factors of developing NMSC include 
genetic predisposition, immunosuppression, 
HPV infection, etc (9-11).

Occupational natural UV radiation exposure 
is associated with a higher-risk of developing 
NMSC (12), providing a two-fold increased risk 
for BCC and SCC in the highly UV exposed 
workers (13, 14). Even though a strict relation-
ship between occupational exposure and deve-
lopment of skin cancer is established, only a few 
case studies in literature aim to identify if occu-
pationally UV-induced NMSC is associated with 
more aggressive tumour characteristics than spo-
radic NMSC.

Outcomes: The study included 51 consecutive patients diagnosed with NMSC, of which 25 outdoor 
workers (OW) and 26 controls as indoor workers with no occupational UV exposure background. OW 
presented with 21 BCC and four SCC, while controls with 22 BCC and four SCC. Males were predominant 
in both groups and most patients came from urban environment. The mean age value was lower for the 
OW group compared to controls. OW had a 4.66 times higher risk of developing NMSC with aggressive 
location and size χ2 (1, N=51) = 6.246, p=0.013, OR=4.66 (95% CI: 1.34, 16.23) and a 24-fold risk of 
developing NMSC with clinically poorly defined margins χ2 (1, N=51) = 21.697, p<0.001, OR=24.44 (95% 
CI: 5.38,110.92). The risk of developing a high-risk histopathological subtype was 15 times greater for OW 
χ2 (1, N=51) = 13.814, p<0.001, OR=15.27 (95% CI: 2.94,79.08). Moderate to severe desmoplastic reaction 
was 8.57 more frequent in controls χ2 (1, N=51) = 12.244, p=0.001, OR=8.57 (95% CI: 2.42, 30.30). Grades 
2 and 3 of actinic elastosis were significantly associated with outdoor work (χ2 (1, N=51) = 33.382, p<0.001, 
OR=131.25 (95% CI: 13.60, 1266.37). The presence of ulceration and pigment association of tumors on the 
histopathological report were not significantly associated with outdoor working. 

Conclusions: 1. Occupational NMSC in Romania is associated with high-risk clinical features; 2. Poorly 
defined borders is a significant clinical high-risk factor associated with occupational UV exposure in NMSC; 
3. High-risk histopathological subtypes are more frequently encountered in outdoor workers diagnosed with 
NMSC compared to indoor workers with no occupational UV exposure background; 4. Occupational NMSC 
is associated with significantly higher grades of desmoplastic reaction and of actinic elastosis compared to 
indoor workers.

Keywords: solar UV radiation, occupational skin cancer, skin cancer characteristics.
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Current Guidelines of care for the manage-
ment of BCC and SCC provided by the American 
Academy of Dermatology indicate the necessity 
of differentiating high-risk and low-risk NMSC, 
features which are essential nowadays for esta-
blishing the course of treatment, as well as for 
evaluating prognosis factors (15, 16).

Study aim 

The study aims to determine if occupationally-
induced NMSC are associated with more aggres-
sive clinical and histopathological features when 
compared to sporadic NMSC.

MATERIALS AND METHODS

Study design

A retrospective, analytical, comparative study 
was conducted during 2017-2019 in a University 
Department of Dermato-venereology in Bucha-
rest, Romania, consecutively including patients 
presenting with NMSC which underwent surgical 
excision of lesions followed by histopathological 
examination.

Outdoor workers are mentioned as OW and 
indoor workers (no occupational UV exposure 
back ground) as controls (C).

Inclusion and exclusion criteria

Inclusion criteria for subjects and controls were 
as follows: (1) clinical diagnosis of NMSC; (2) his-
topathological confirmation of BCC or SCC; and 
(3) identified profession by personal history ta-
king at the time of admission or followed by tele-
phone conversations.

Exclusion criteria were represented by pa-
tients under 25 years of age with known predis-
position of genodermatoses associated with skin 

cancer or any other additional significant risk fac-
tor such as immunosuppression and radiation 
therapy at site of tumor development. 

Analysed features

High-risk characteristics were classified accord-
ing to National Comprehensive Cancer Centre 
(NCCN) including clinical features (such as loca-
tion and size of lesions – area L>20 mm, 
M>10 mm, area H, aspect of borders, primary 
or recurrent lesions and histopathological criteria 
such as subtype (mixed infiltrative, basosqua-
mous BCCs, adenoid SCC) and perineural in-
volvement (17, 18). Other analysed histopatho-
logical criteria included ulceration, pigment 
association, desmoplastic reaction and grades of 
associated actinic elastosis. 

According to NCCN, area L represents the 
trunk and extremities, area M includes the 
cheeks, forehead, scalp, neck, and pretibial re-
gion, and area H consists of the central face, eye-
lids, eyebrows, periorbital skin, nose, lips, chin, 
mandible, preauricular and postauricular skin/
sulci, temple, ear, genitalia, hands, and 
feet (17, 18).

Desmoplastic reaction was classified as ab-
sent-reduced or moderate-extensive and actinic 
elastosis was classified as absent/grade 1 or 
grade 2/3.

Clinical criteria were based on personal exa-
minations and histopathological criteria were 
analysed through each patient’s personal report.

Data analysis

Data was analysed using the software SPSS for 
Windows version 20 (SPSS, Chicago, IL, USA). 
Mean values and standard deviations (SD) were 
calculated for numerical data, odds ratio (OR) 

TABLE 1.  
Socio-demographic 
and general 
characteristics of 
groups
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and 95% confidence intervals (95% CI) were as-
sessed and statistical significance was tested by 
Chi-square analysis (χ2). P<0.05 was considered 
to indicate statistical significance.

Outcomes 

The study included 51 consecutive patients dia-
gnosed with NMSC, 25 OW and 26 controls.  
OW presented with 21 BCC and four SCC, con-
trols with 22 BCC and four SC, respectively. 
General characteristics of the studied population 
are detailed in Table 1. Males were predominant 
in both groups, with 18 males as OW and 
16 males as controls. Most patients came from 
urban environments. The mean age value was 
lower for the OW group [68.92 (SD ±12.09)] 
compared to controls [70.00 (SD ±10.42)]. 

The number of lesions per patient was associ-
ated with higher mean values of 1.60 (SD±1.25) 
in the OWs compared to controls [1.27 
(SD ±0.45)]. OW presented with higher mean 
diameters of lesions [15.00 mm (SD ±6.70)] 

compared to controls [12.19 (SD ±8.55)].  Mean 
values of tumour thickness on the histopatho-
logical report were similar in both groups 
(2.35 mm and 2.30 mm, respectively). 

Statistical analysis of clinical and histopatho-
logical high-risk criteria, which was detailed Ta-
ble 2, identified significant differences in terms 
of high-risk location and size as well as for clini-
cally poorly defined margins. Subjects associated 
a 4.66 times higher risk of developing NMSC 
with aggressive location and size 
χ2 (1, N=51) = 6.246, p=0.013, OR=4.66 
(95% CI: 1.34, 16.23) and a 24-fold risk of de-
veloping NMSC with clinically poorly defined 
margins χ2 (1, N=51) = 21.697, p<0.001, 
OR=24.44 (95% CI: 5.38, 110.92). Most fre-
quent high-risk subtype for subjects was an 
area M greater than 10 mm (Figure 1). No meta-
stasis was found in any of the studied subjects.

Significant statistical differences were also ob-
served in terms of high-risk histopathological 
subtypes, grades of desmoplastic reaction and of 
actinic elastosis. Risk of developing a high-risk 

TABLE 2. Comparison of clinical and histopathological high-risk criteria between subjects and controls
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histopathological subtype was 15 times greater 
for OW χ2 (1, N=51) = 13.814, p<0.001, 
OR=15.27 (95% CI: 2.94, 79.08).

Most frequent histopathological subtype was 
mixed infiltrative BCC and undifferentiated SCC 
(Figure 2). Moderate to severe desmoplastic re-
action was 8.57 more frequent in controls 
χ2 (1, N=51) = 12.244, p=0.001, OR=8.57 
(95% CI: 2.42, 30.30).

Grades 2 and 3 of actinic elastosis were sig-
nificantly associated with outdoor work 
(χ2 (1, N=51) = 33.382, p<0.001, OR=131.25 
(95% CI: 13.60, 1266.37).

The presence of ulceration and pigment as-
sociation of tumours on the histopathological re-
port were not significantly associated with wor-
king outdoors. 

A binary logistic regression analysis was per-
formed in order to predict high-risk histopatho-
logical subtypes using as covariates professional 
exposure to UV radiation, gender, age, tumor 
diameter and clinical high-risk subtypes accor-
ding to NCCN. The probability of the chi-square 
model (25.37), P<0.01, supports a relationship 
between dependent and independent variables. 
The Wald criterion highlighted the most predic-
tive factors as the presence of occupational UV 
exposure (Wald=7.992, p=0.005) and presence 
of a clinically aggressive location and size 
(Wald=3.993, p=0.046).

Discussion 

In 2018, the National Institute of Statistics re-
ported 19 million inhabitants in Romania, of 
which 10 millions were living in urban areas and 
nine millions in rural environments. In 2017, the 
average number of employees was approxi-
mately five millions, of which 120 000 were 
a griculture workers and 370 000 construction 
workers, making at least a half of million workers 
in Romania exposed to solar UV radiation con-
stantly at their workplace (19). Recent dosimetry 
studies performed in a few European countries, 
including Romania, found that the level of expo-
sure to solar UV radiation in outdoor workers 
significantly exceed the level of non-occupatio-
nal exposure, including leisure (20, 21). In spite 
of epidemiological data on an increasing inci-
dence of NMSC in the last decades and the 
well-es ta blished role of UV radiation in its patho-
genesis, Romania does not recognize occupatio-
nally solar UV-induced NMSC as an occupatio-
nal di sease (22), thus no reporting or compensation 
system is reachable for this pathology.

From the author’s knowledge, this is one of 
the few studies which compares high-risk clinical 
and histopathological criteria of NMSC in indoor 
and outdoor workers.

The study confirms the known hypothesis 
that BCC is the most common skin cancer, with 
almost five times more cases than SCC (23) and 
that NMSC is more frequently encountered in 
male subjects [24]. 

Mean age values are insignificantly lower for 
the outdoor workers’ group, suggesting either 
that outdoor workers in Romania decide to visit 
a Dermatology Unit earlier, or constitutional 
darker skin photo type, that is of II/III for the ma-

FIGURE 1. Distribution of high-risk clinical criteria

FIGURE 2. Distribution of histopathological subtypes
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jority of Romanians, provide a protective effect 
until higher age groups.

Outdoor workers diagnosed with BCC and 
SCC presented a higher mean value of multiple 
lesions compared to the control group; although 
multiple NMSC are not uncommon, and can be 
sometimes associated with genodermatoses such 
as Gorlin-Goltz syndrome (25), such cases would 
have been excluded from the study. Also, the 
mean lesion diameters were higher for the out-
door workers’ group, suggesting a more rapid 
evolution of lesions in these cases, taking into 
consideration the fact that patients reported to 
the Dermatology Clinic after a similar period of 
time.

Statistical significance was observed for 
high-risk location and size and for poorly defined 
borders of lesions, being an important high-risk 
feature, correlated with possible risks associated 
with positive margins on the histopathological re-
port (17, 18). Clinical topography identified 
high-risk criteria for outdoor workers in case of 
BCC and of SCC. Most frequently identified 
areas included an area M higher than 10 mm, 
being defined in past studies as “mask area” lo-
cated on area H. These findings are similar to 
those reported in previously published studies, in 
which outdoor workers developed most lesions 
on the “mask area” of the face (26).

High-risk histopathological subtypes were 
identified as significantly more numerous in out-
door workers, with mixed infiltrative type as the 
most frequent form for BCC and undifferentiated 
adenoid type as the most frequent for SCC. Si-
milar studies identified similar high-risk histo-
pathological subtypes, mixed with an aggressive 
component as the most frequent histopathologi-
cal subtype (26, 27).

Presence of ulceration, independent of any 
additional high-risk criteria, is considered a risk 
factor for an aggressive form of NMSC (28). 
Nonetheless, this statistical analysis did not iden-
tify a significant difference in terms of ulceration 
between groups.

Pigment association was not increased in out-
door workers compared to controls even though 
UV radiation is involved in stimulation of mela-

nogenesis and acts as an additional risk factor 
(29, 30).

Desmoplastic reaction represents an atypical 
factor of analysed lesions (31) and was identified 
frequently in both cases of NMSC. Actinic elasto-
sis is the most predictive factor of (cumulative) 
UV-induced skin damage (32) and was identified 
in higher proportion for both groups.

Strengths of our study include identifying ca-
ses of occupational NMSC which associate a 
strong occupational component, as well as histo-
pathological interpretation of their characteri-
stics. Limitations include the relatively small sam-
ple size, missing data and potentially lower 
generalizability, as cases were consulted by a 
single dermatologist in a state health care system 
(referral bias). For ethical, medical, administra-
tive and preventive issues, all patients with a 
strong evidence for an occupational disease were 
referred to an occupational physician.

Our finding emphasises the importance of 
appropriate dermatological screening for all out-
door workers exposed to solar UV radiation, as 
well as the importance of notifying all the occu-
pational skin diseases, including cancer, espe-
cially in Eastern European countries, where this 
issue is deeply neglected (33). 

CONCLUSIONS

1. Occupational NMSC in Romania is asso-
ciated with high-risk clinical features.
2. Poorly defined borders is a significant clini-

cal high-risk factor associated with occupational 
UV exposure in NMSC.

3. High-risk histopathological subtypes are 
more frequently encountered in outdoor workers 
diagnosed with NMSC compared to indoor 
workers with no occupational UV exposure 
background.

4. Occupational NMSC is associated with si-
gnificantly higher grades of desmoplastic reac-
tion and of actinic elastosis compared to indoor 
workers. q 

Conflicts of interest: none declared.
Financial support: none declared.



161Maedica
  

A Journal of Clinical Medicine, Volume 15, No. 2, 2020

OccupatiOnal skin cancer and high-risk characteristics

1. Small J, Barton V, Peterson B, Alberg AJ. 
Keratinocyte Carcinoma as a Marker of a 
High Cancer-Risk Phenotype. In: Advances 
in Cancer Research, vol. 130, Academic 
Press Inc., 2016, pp. 257-291. https://doi.
org/10.1016/bs.acr.2016.01.003.

2.  Butacu A-I, Tiplica G-S. Tumori epiteliale 
premaligne, boala Paget, tumori epiteliale 
maligne, tumori cutanate secundare. In:  
Manual de dermatologie pentru studenti,  
Ed. Universitara Carol Davila, 2018,  
pp. 223-242. ISBN 978-973-708-986-1.

3.  WHO, IARC. Non-melanoma skin cancer 
Fact Sheet IARC. 2018. Available at: http://
gco.iarc.fr/today/data/factsheets/cancers/ 
17-Non-melanoma-skin-cancer-fact-sheet.
pdf [Accessed on 29 January 2020]

4.  INSP, CNEPSS. Saptamana Europeana de 
lupta impotriva cancerului. 2019. Available 
at: http://insp.gov.ro/sites/cnepss/
wp-content/uploads/2019/05/03_EPS_
Timisoara_Analiza_SELIC_2019.pdf 
[Accessed on 29 January 2020]

5.  ICD10 data. 2018. Available at  
https://www.icd10data.com/ICD10CM/
Codes/C00-D49/C43-C44/C44-.  
[Accessed on 29 January 2020].

6.  IARC Working Group on the Evaluation 
of Carcinogenic Risks to Humans., 
International Agency for Research on 
Cancer. A review of human carcinogens. 
Radiation. International Agency for 
Research on Cancer; 2012. Available at: 
https://monographs.iarc.fr/wp-content/
uploads/2018/06/mono90.pdf. [Accessed 
on 29 January 2020].

7.  Fartasch M, Diepgen TL, Schmitt J, 
Drexler H. The Relationship Between 
Occupational Sun Exposure and Non-
Melanoma Skin Cancer: Clinical Basics, 
Epidemiology, Occupational Disease 
Evaluation, and Prevention.  
Deutsches Arzteblatt International 
2012;109:715-720.  
https://doi.org/10.3238/arztebl.2012.0715.

8.  Dessinioti C, Antoniu C, Katsambas A, 
Stratigos AJ. Basal cell carcinoma: what’s 
new under the sun.  
Photochem Photobiol 2010;86:481-491.

9.  Premi S, Wallisch S, Mano CM, et al. 
Chemiexcitation of melanin derivatives 
induces DNA photoproducts long after 
UV exposure. Science 2015;347:842-847. 
https://doi.org/10.1126/science.1256022.

10.  Gallagher MP, Kelly PJ, Jardine M, et al. 
Long-term cancer risk of 
immunosuppressive regimens after 
kidney transplantation.  
Journal of the American Society of Nephrology 
2010;21:852-858.  
https://doi.org/10.1681/ASN.2009101043.

11.  Reddout N, Christensen T, Bunnell A,  
et al. High risk HPV types 18 and 16 are 

potent modulators of oral squamous cell 
carcinoma phenotypes in vitro.  
Infectious Agents and Cancer 2007;2:21. 
https://doi.org/10.1186/1750-9378-2-21.

12.  Sena JS, Girão RJS, de Carvalho SMF,  
et al. Occupational skin cancer:  
Systematic review.  
Revista Da Associacao Medica Brasileira 
2016;62:280-286. https://doi.
org/10.1590/1806-9282.62.03.280.

13.  Schmitt J, Haufe E, Trautmann F, et al. 
Occupational UV-exposure is a major risk 
factor for basal cell carcinoma: results of 
the population-based case-control study 
FB-181.  
Journal of Occupational and Environmental 
Medicine 2018;1:36-43.

14.  Schmitt J, Haufe E, Trautmann F,  
et al. Occupational UV-exposure is a 
major risk factor for basal cell carcinoma: 
results of the population-based  
case-control study FB-181.  
Journal of Occupational and Environmental 
Medicine 2018;1:36-43.

15.  Alam M, Armstrong A, Baum C, et al. 
Guidelines of care for the management of 
cutaneous squamous cell carcinoma. 
Journal of the American Academy of 
Dermatology 2018;78:560-578.  
https://doi.org/10.1016/j.jaad.2017.10.007.

16.  Bichakjian C, Armstrong A, Baum C, et 
al. Guidelines of care for the management 
of basal cell carcinoma.  
Journal of the American Academy of 
Dermatology 2018;78:540-559.  
https://doi.org/10.1016/j.jaad.2017.10.006

17.  National Comprehensive Cancer Center. 
NCCN clinical practice guidelines in 
oncology; basal cell carcinoma (V1.2017). 
Available at: www.nccn.org. 

18.  National Comprehensive Cancer Center. 
NCCN clinical practice guidelines in 
oncology; squamous cell carcinoma 
(V1.2017). Available at: www.nccn.org. 

19.  Tudorel A, Chivu M, Ciuchea A. National 
Institute of Statistics – Romania in Figures. 
2019. Available at  
http://www.insse.ro/cms/sites/default/
files/field/publicatii/romania_in_figures_ 
2019.pdf. [Accessed on 29 January 2020].  

20.  Wittlich M, John S, Tiplica G,  
Sălăvăstru C, Butacu A, et al. Personal 
solar ultraviolet radiation dosimetry in an 
occupational setting across Europe.  
Journal of the European Academy of 
Dermatology and Venereology 2020. 
doi:10.1111/jdv.16303.

21.  Moldovan HR, Wittlich M, John SM, 
Brans R, Tiplica GS, Salavastru C, et al. 
Exposure to solar UV radiation in outdoor 
construction workers using personal 
dosimetry.  
Environmental Research 2020;181:108967. 

doi:10.1016/j.envres.2019.108967.
22.  Ulrich C, Salavastru CA, Agner T, et al. 

The European Status Quo in legal 
recognition and patient-care services of 
occupational skin cancer.  
Journal of the European Academy of 
Dermatology and Venereology 2016;30:46-51.

23.  Mariam T, Leffell D. Emerging concepts 
and recent advances in basal cell 
carcinoma. F1000Research 2017;6.

24.  Bassukas ID, Tatsioni A. Male Sex is an 
Inherent Risk Factor for Basal Cell 
Carcinoma. Journal of Skin Cancer 2019.

25.  Alghamdi Y. Skin tags as a presenting 
sign of basal cell nevus syndrome in three 
sisters of the same family.  
Annals of Saudi Medicine 2008;2:132-134.

26.  Salavastru CM, Ulrich C, Cretu S, 
Moldovan HR, Tiplica GS. The 
experience of a tertiary referral centre in 
Romania on basal cell carcinomas in 
outdoor workers: why to assess?  
Journal of the European Academy of 
Dermatology and Venereology 2016;30:12-16.

27.  Dogan G. Basal cell carcinoma in outdoor 
versus indoor workers in Turkey.  
Intl J Dermatol 2007;46:43-46.

28.  Yalcin O, Sezer E, Kabukcuoglu F, et al. 
Presence of ulceration, but not high risk 
zone location, correlates with  
unfavorable histopathological subtype in 
facial basal cell carcinoma.  
International Journal of Clinical and 
Experimental Pathology 2015;11:15448.

29.  Videira IF dos S, Lima Moura DF, 
Vasconcelos Magina SBLM. Mecanismos 
reguladores da melanogênese.  
Anais Brasileiros de Dermatologia  
2013;88:76-83.  
https://doi.org/10.1590/S0365-
05962013000100009.

30.  Maloney ME, Jones DB, Sexton FM. 
Pigmented basal cell carcinoma: 
investigation of 70 cases.  
Journal of the American Academy of 
Dermatology 1992;1:74-178.

31.  Brantsch KD, Meisner C, Schönfisch B, 
Trilling B, et al. Analysis of risk factors 
determining prognosis of cutaneous 
squamous-cell carcinoma: a prospective 
study.  
The Lancet Oncology 2008;8:713-720.

32.  Calderone DC, Fenske NA. The clinical 
spectrum of actinic elastosis.  
Journal of the American Academy of 
Dermatology 1995;6:1016-1024.

33.  Moldovan HR, Voidazan ST, John SM,  
et al. The Eastern European experience on 
occupational skin diseases. Make 
underreporting an issue?  
J Eur Acad Dermatol Venereol 2017;31 
(Suppl 4): 5-11.  
https://doi.org/10.1111/jdv.14315.

References


