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ABSTRACT
According to the United Nations, cancer is a topic of public interest, being the second
cause of illness and mortality of the population everywhere. Thyroid cancer (according
to international classification, C73-C75 - malignant tumors of the thyroid and other
endocrine glands), is a category with a high degree of spatial concentration, the
investigation of the spatial dimension of the distribution is an essential condition in
understanding the patterns of manifestation of the determinants. This study is based on
data on oncology prevalence and mortality provided by the Ministry of Health, organized
at the level of cancer type according to the distribution at the territorial administrative
unit level. Spatial analyzes and spatial distribution were made for 2008-2017 for
prevalence and 2008-2016 for mortality. Depending on this database, GIS and statistical
methods and techniques are applied. The results obtained show the concentration of cases
in well-defined geographic areas, which require multidisciplinary research to determine
the causes that determine the development of thyroid cancer.
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INTRODUCTION
Thyroid cancer is a distinct category of tumors with relatively low values, compared to
the other categories, responsible for 1% of all cancerous disorders and being the most
common type of cancer in the category of malignant tumors of the thyroid and other
endocrine glands C73-C75 [1], with increasing values over the last two decades [2]. The
incidence of thyroid cancer has increased by a few percent globally over the past 20 years,
in the United States, for example, the rate of thyroid cancer has increased from 4.3 per
100,000 populations in 1980 to 12.9 per 100,000 populations in 2008; the same thing
happens in the case of oncological mortality, the values are increasing [3]. From the
specialty literature we find that the determinants of this category of cancer have not been
precisely identified, the main categories of determinants being environmental factors,
genetic factors and demographic factors. Thyroid cancer is more common in the female
population, and the average age is 45-50 years [1]. Environmental factors influence the
disease of the endocrine glands, more precisely the exposure to ionizing radiations [3].
The reaction of radiation exposure differs from person to person, the aspects that are
followed refer to the person's age at the time of exposure, his medical history, and body
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mass index. When we talk about the geographical distribution of diseases, geography has
a special role in understanding life and medical science. This topic is increasingly
debated, and as the method of representing medical data, increasingly used in recent
years, the main reason would be the significant increase in the volume and availability of
data, as well as awareness of the role that the geographical environment plays in
influencing health. [4], [5], [6], [7]. Most authors analyze this data strictly from a
statistical point of view, but the main way of representing data is spatial modeling, as
geographic information systems can produce sets of maps in an automated manner and
can perform different types of spatial analyzes [8]. Geographic Information Systems is
one of the tools used by the public health field, capable of collecting, storing and
manipulating statistical data with spatial reference [9], [10], [11], [12]. The tool is used
to carry out strategies for developing and maintaining public health through surveillance,
risk assessment, disease analysis and prevention. At the same time, spatial models can be
made to precisely locate the affected area and to allocate resources efficiently [13], [14].
The development of the Geographic Information Systems and their correlation with the
medical data helped to develop strategies for the development and maintenance of public
health through surveillance, risk assessment, analysis and prevention of diseases [15],
being represented in the form of spatial models.
RESEARCH METHODOLOGY
Study Area
To carry out this work, we used a national medical database for all the 3181 territorial
administrative units that Romania has (Figure 1). The database used is reported for a
period of 10 years, starting with 2008, immediately after Romania's accession to the
European Union (2007). Why 2008? Because before Romania's accession to the European
Union, the medical data did not exist in a unitary system, they differed from one
institution to another, and after accession, all these data were centralized and updated by
trained personnel.
Statistical data used
The medical database used in this article was initially represented in the form of medical
records, and later transformed into a national coverage database represented at the level
of the 3181 territorial administrative units for both the number of registered cases
(prevalence). between 2008-2017, as well as for the number of deaths due to one or more
types of cancer (oncological mortality) for a period of 9 years between 2008-2016. The
medical database is divided according to the international classification on 3 levels, but
for this paper we have been summarized in category C73 - C75 - Malignant tumors of the
thyroid and other endocrine glands, total, female and male.
Spatial modeling of thyroid cancer (C73 - C75) in Romania
For the graphic component was used the mentioned medical database with national
coverage, provided by the Ministry of Health regarding category C73 - C75 - Malignant
tumors of the thyroid and other endocrine glands (level 3), total, female and male. The
spatial models were realized by taking a few simple steps, starting from the processing of
the initial medical records using a relational database system RDBMS-Postgres SQL, thus
generating the database used in this material, a database that allows multiple records. The
processing, aggregation and pivoting time is highly dependent on the hardware
382
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configuration used. Following these steps, the data is exported in an Excel-compatible
table format, for later use in spatial modeling programs.

Figure 1. Development regions and counties of Romania.

Finally, the spatial models are realized with the help of a GIS software, respectively
QuantumGIS, by connecting to the database on cancer incidence, assigning to each
territorial administrative unit the registered values. The data are classified into 5 ranges
of values expressed in absolute values and represented cartographically in gray tones,
high values with open tones, towards white, and small values with dark tones, towards
black. Thus, the prevalence of thyroid cancer was represented according to the total
number of cases, the number of cases female population and male population in the form
of 30 cartographic materials specific to the period 2008-2017.
RESULTS
Geographical distribution of prevalence Malignant tumors of the thyroid and other
endocrine glands (C73 - C75), total, female and male.
Analyzing the 3 images (Figure 2, Figure 3 and Figure 4) regarding the geographical
distribution of total cases of malignancies of the thyroid or other endocrine glands (code
C73-C75), for the total population, female and male, we observe a series of localities in
which the recorded values exceed the last established interval for the whole period
analyzed 2008-2017, as well as localities in which there are no registered cases.
In figures 2 which represents the absolute number of cases, the localities in which the
registered values exceed 10 cases for the whole period analyzed are: Bucharest Sector 1
with 36 cases registered in 2012 and 12 in 2017; Cluj Napoca, Cluj county with a
maximum number of cases registered in 2010, 36 cases and 13 cases in 2017.
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Figure 2. Geographical distribution of prevalence Malignant tumors of the thyroid and other
endocrine glands (C73 - C75), total. Source: Ministry of Health
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Figure 3. Geographical distribution of prevalence Malignant tumors of the thyroid and other
endocrine glands (C73 - C75), female. Source: Ministry of Health
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Figure 4. Geographical distribution of prevalence Malignant tumors of the thyroid and other
endocrine glands (C73 - C75), male. Source: Ministry of Health
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Other localities with high values recorded in one or more years from the analyzed period
are: Bucharest, Sector 5 with 17 cases in 2008, reaching 13 cases in 2017; Bucharest
Sector 2, with 15 cases in 2008 and 8 cases in 2017; Calarași county Calarasi recorded 8
cases of thyroid cancer in 2008, 23 cases in 2013, decreasing to 2 cases in 2017; in Brasov,
Brasov County were registered 21 cases in 2011, reaching 5 cases in 2017. A number of
localities recorded a single isolated case of thyroid cancer in a single year and the rest of
the period was not reported either one case: Bârsana (Maramureș county) with a single
case registered in 2017; Sacalaseni locality (Maramureș county) with a case of thyroid
cancer registered in 2015; the town of Balauseni from Mures county recorded a single
case of thyroid cancer in 2009.
Figure 3 shows the situation of the geographical distribution of thyroid cancer for the
female population. Of the localities where values were registered over the last threshold,
in one or more years of the analyzed period, we mention: Pitesti (Argeș county) where
there were 16 cases of thyroid cancer in 2008, reaching 18 cases in the year 2017;
Bucharest, sector 3 with 11 cases in 2008 and 7 in 2017; Bucharest, sector 6 with 12 cases
in 2013, reaching 4 cases in 2017; Sfântul Gheorghe locality in Covasna county, where
19 cases were registered in 2017, and in 2008 a single case. Among the localities with
minimum or non-existent values we mention the following localities such as: Dudu
locality (Ilfov county) with a single case in 2013; Jilava locality (Ilfov county) with a
single case registered in 2009; Terchești (Vrancea county) with a case registered in 2009,
etc.
Figure 4 shows the situation of the male population regarding the geographical
distribution of thyroid cancer for the period 2008-2017. The localities in which values
were recorded belonging to the last established threshold, in one or more years are:
Bucharest, sector 3 with 18 cases in 2012 and 5 cases in 2017; Bucharest, sector 1 with
13 cases in 2011 and 6 cases in 2017; Nadrag locality (Timiș county) where 0 cases were
registered in 2008 and 21 cases of thyroid cancer in 2017. Regarding the situation of the
localities with minimum or non-existent values we mention localities such as: Dobroești
(Ilfov county) with 1 case in in 2011, in the rest of the period no case was reported; the
town of Vânaturi (Vrancea county) with a case in 2015; the town of Racoasa (Vrancea
county) with a case in 2014.
CONCLUSIONS
Given the huge volume of data available to us today, introducing new approaches to
analyzing medical data, in our situation, is absolutely necessary. In recent decades, since
the advent of geographic information systems, statistical data have been correlated with
spatial component, either as a distribution in a geographic space, or the establishment of
the determinant factors present in the geographical environment.
The methodology used in this paper offers a clearer view on the distribution of thyroid
cancer on the surface of Romania, helping to draw conclusions. Extreme values are
identified in the area of large urban centers, heavily polluted, but also in areas with
industrial activity (more or less nowadays). From here we can draw a general conclusion,
that the appearance and development of thyroid cancer is influenced by these factors
present in the geographic environment, following the study of this subject in future
articles.
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