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Abstract
Cancer registries are essential in health care, since they allow more accurate planning of necessary health services and evaluation
of programs for cancer prevention and control. The Hellenic Society of Pathology (HSP) having recognized the lack of such
information in Greece has undertaken the task of a 5-year pathology-based cancer registry in Greece (2009–2013). In this study,
> 95% of all pathology laboratories in the national health system hospitals and 100% of pathology laboratories in private
hospitals, as well as > 80% of private pathology laboratories have contributed their data. The most common cancer types overall
were as follows: breast cancer (18.26%), colorectal cancer (15.49%), prostate cancer (13.49%), and lung cancer (10.24% of all
registered cancers). In men, the most common neoplasms were as follows: prostate cancer, colorectal cancer, lung cancer, and
gastric cancer. In women, the most common neoplasms were as follows: breast cancer, colorectal cancer, thyroid cancer, and lung
cancer. The data on cancer burden in Greece, presented herein, fill the void of cancer information in Greece that affects health care
not only nationally but Europe-wise.
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Introduction

The importance of cancer registries has been recognized al-
ready from the early twentieth century, in Europe (Hamburg
1926, Mecklenbourg 1937, Denmark 1942) as well as in North
America (Massachusetts 1927, Connecticut 1935) [1, 2]. In the
1950s, the World Health Organization formed a Subcommittee
on the Registration of Cases of Cancer, while in the early
1960s, the USA launched the Surveillance, Epidemiology
and End Results (SEER) [1–3]. In Europe, the International
Association of Cancer Registries (IACR) (founded in 1966)

collaborates withWHO on disease classification and the global
burden of disease, is a partner of the International Union
Against Cancer (UICC), and supports the activities of the
European Network of Cancer Registries (ENCR) [2]. IACR
collaborates with the International Agency for Research on
Cancer (IARC) and publishes the valuable series of volumes
in BThe Cancer Incidence in Five Continents^ [1–3].

It is disappointing that in Greece, despite the high level of
medical care, there are no complete data on cancer registries,
and in the IACR maps, Greece is colored as Bregistration
activity^ [4, 5], although official but incomplete efforts have
started as early as 1967 [6, 7].

The three major types of cancer registries are hospital-
based, pathology-based, and population-based. The Hellenic
Society of Pathology (HSP) has long recognized the need for
an official cancer registry in Greece. Thus, adhering to the
principles of its statutes and bylaws, namely commitment to
the improvement of public health and to consolidation of the
role of the pathologists as health care providers, HSP has
undertaken the task of a 5-year pathology-based cancer regis-
try in Greece (2009–2013). In this study, almost all pathology
laboratories from the public and private hospitals, as well as
the vast majority of small private pathology laboratories, have
contributed their data. A global view of the final results is
presented herein.
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Materials and methods

For the study, an official permission was granted by a consti-
tutionally consolidated independent authority, the Hellenic
Data Protection Authority (HDPA). The collection of data
started in November 2010 and was concluded in December
2016. All actions were carried based on internationally accept-
ed methods and standards [4, 8].

BCancer Registrars^ visited the participating pathology lab-
oratories, which are listed in Supplement 1. The BCancer
Registrars^ were either registrars hired for this purpose or
pathology residents and all were specially trained by the
HSP. All registrars signed a confidentiality contract. A special
permission was granted to access and collect all necessary and
essential information from the archival pathology reports.
Special forms were completed on site containing the follow-
ing: the pathology laboratory, the name of the patient, date of
birth, sex, incidence date, primary tumor site, laterality (in
paired organs), tumor macroscopic data (e.g., size), histolog-
ical diagnosis, grade, co-existence of dysplasia or in situ neo-
plasm, prognostic and predictive markers, and pTNM staging,
when information was applicable and available. The name of
the patient was encrypted in arithmetical code. With the en-
cryption method of registry, there is no possibility to register
the same patient more than one time, even if they were
biopsied or underwent surgery in different hospitals/regions
for primary or recurrent/metastatic disease.

All written forms were collected in the offices of
HSP and were accessed by a single registrar designated
for this task. All data were electronically entered in a
single system (ACCESS). We have recorded cancer
sites/diagnoses as follows: breast, colorectum, gastric,
liver, lung, pancreas, prostate gland, cervix uteri, ova-
ries, melanoma (skin only), thyroid gland, kidney, bone
marrow/lymphomas (Hodgkin and non-Hodgkin lympho-
mas, myelodysplastic/myeloproliferative neoplasms, leu-
kemias, plasma cell neoplasms), bone (only giant cell
tumors), central nervous system (only glial neoplasms),
neuroendocrine neoplasms (except in lung), and GISTs
in all sites.

To calculate the age-standardized incidence rate (ASIR),
we calculated the age-specific (incidence) rates for each age
group by dividing the number of incidence by the respective
population and then by multiplying the resulting number by
100,000. Age groups for the different cancer types were 0–49,
50–59, 60–69, and 70+. Thereinafter, we multiplied each of
the age-specific rates by the proportion of the 2011 population
belonging to the particular age group (called the standard pop-
ulation weight). The age-standardized rates have been obtain-
ed by adding the resulting numbers of each age group per
cancer type. The rates are standardized to the 2011 population,
since 2011 is the only year where official data of the Hellenic
Statistical Authority are available.

Results

During the 5 years of our registry (2009–2013), we have reg-
istered 183,398 cancers in pathology laboratories. Today, in
Greece, 335 pathologists are members of the HSP. Pathology
departments are established in all seven medical schools and
in national health system hospitals, as well as in private hos-
pitals and also in private practice.

The pathology laboratories that participated in this study
(Supplement 1) comprise the 97.4% of all pathology labora-
tories in the national health system, 6 out of 7 university hos-
pital laboratories (85.7%), 21 out of 21 (100%) major private
hospitals, and the vast majority of private pathology laborato-
ries in Greece (more than 80%).

Based on the official data of the Hellenic Statistical
Authority for 2011, the population in Greece was
10,816,286 people (http://www.statistics.gr/). By calculating
the geographical areas covered by the pathology laboratories
that participated in the registry and the very high percentage of
the pathology laboratories registered, we conclude that in our
pathology registry, we have covered more than 95% of the
population in Greece in all regions/prefectures.

Of the 183,398 registered cancers during the 5-year period,
50.06% (91,317 cases) occurred in men and 49.94% (91,081)
in women (Table 1). The most common cancer types overall
were as follows: breast cancer (18.26% of all registered can-
cers, 33,304 cases), colorectal cancer (15.49% of all registered
cancers, 28,254 cases), prostate cancer (13.49% of all regis-
tered cancers, 24,599 cases), and lung cancer (10.24% of all
registered cancers, 18,681 cases). These represent more than
half (57.48%) of the cancer burden in Greece. In men, the
most common neoplasms were as follows: prostate cancer
(24,599 cases), colorectal cancer (15,993 cases), lung cancer
(15,151 cases), and gastric cancer (5044 cases) (Tables 1 and
2). In women, the most common neoplasms were as follows:
breast cancer (32,959 cases), colorectal cancer (12,261 cases),
thyroid cancer (8865 cases), and lung cancer (3530 cases)
(Tables 1 and 2). The crude incidence rates of the four most
common neoplasms in both sexes are presented in Table 3.
The age-standardized incidence rates for the four most com-
mon neoplasms are presented in Table 4.

Regarding cervical cancer, during the 5-year period, a total
of 1637 invasive and micro-invasive carcinomas were record-
ed (of all histological types) and 6180 cases of high-grade SIL
and in situ adenocarcinomas.

There were no statistical differences in yearly incidence
over this 5-year period, overall or in males and females. The
total number of registered cancers was 37,234 for the year
2009 (20.41%), 35,753 for the year 2010 (19.60%), 35,624
for the year 2011 (19.53%), 36,316 for the year 2012
(19.91%), and 37,471 for the year 2013 (20.54%). The inci-
dence of the more common cancers in males and females over
the period 2009–2013 per year is depicted in Fig. 1.
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Greece consisted traditionally of 54 prefectures. Since
2011, Greece has been subdivided into 13 regions
(Kallikratis program). In our registry, we have included the
vast majority of pathology laboratories in all 13 regions. In
our registered cancer cases, there are no statistically signifi-
cant differences in cancer incidence between regions.

Discussion

Despite the recognition of the importance of cancer registries
for public health today in Greece, there are no complete data
on cancer registries. In the IACR maps, Greece is colored as
Bregistration activity,^ just above the Bno data/status
unknown^ [4, 5]. In Greece, official efforts for cancer regis-
tration have commenced as early as 1967 under the Hellenic

Statistical Authority and later (1990) by the Department of
Hygiene of the Hellenic Ministry for Health and Social
Solidarity. Today, the Hellenic Cancer Registry runs under
the Hellenic Center for Disease Control and Prevention
(HCDCP), since 2008 (by law since 2005) [6, 7]. Despite this
long history, when cancer incidence and mortality patterns in
Europe are reported, there are either no data or only estimated
data, extracted from cancer registries in neighboring countries
(e.g., Bulgaria, Cyprus, central Serbia) [9–11].

There are three major types of cancer registries: the hos-
pital-basedwhich collects information from hospitals on all
cases of cancer treated there, the pathology-based which
collects information from pathology laboratories on cancers
that have been histologically diagnosed, and the popula-
tion-based which collects information from multiple
sources, hospital and pathology records, community re-
cords, public sources, etc. on all neoplasms in patients with-
in a certain geographic area [4, 5]. Population-based cancer
registries are considered the gold standard as a source of
information on cancer incidence in a certain population.
The aim of cancer registries is not only the estimation of
the frequency of the disease, its patterns, and trends, but
also the understanding of its natural history, possible etio-
logical cause, and pathogenesis. Based on these, govern-
mental cancer-related strategies can be drawn [1–4].

In pathology-based registries, patients with diagnosed
overt cancer are recorded. The final diagnosis of neoplastic
disease has always been in the hand microscope of the pathol-
ogist. It is true that cancer registries are not as strong epide-
miological tools as the population-based registries. Thus, as
already stated, a pathology-based cancer registry is justified in

Table 1 Distribution of
new cancer cases in
Greece, over the period
2009–2013, by gender

Male Female

Prostate 24.599 13.49% Breast 32.959 18.07%

Colorectum 15.993 8.77% Colorectum 12.261 6.72%

Lung 15.151 8.31% Thyroid gland 8.865 4.86%

Stomach 5.044 2.77% Lung 3.530 1.94%

Bone marrow 8.016 4.39% Cervix uteri 7.817 4.29%

Lymphomas 7.338 4.02% Bone marrow 5.910 3.24%

Kidney 3.604 1.98% Lymphomas 5.706 3.13%

Thyroid gland 2.849 1.56% Ovaries 3.434 1.88%

Melanoma 2.068 1.13% Stomach 2.977 1.63%

Neuroendocrine neoplasms 1.675 0.92% Melanoma 2.000 1.10%

Liver 1.667 0.91% Kidney 1.731 0.95%

Pancreas 1.486 0.81% Pancreas 1.133 0.62%

CNS 884 0.48% Neuroendocrine neoplasms 948 0.52%

GIST 570 0.31% Liver 662 0.36%

Breast 345 0.19% CNS 657 0.36%

Giant cell tumors of bone 28 0.02% GIST 443 0.24%

Giant cell tumors of bone 47 0.03%

Table 2 Incidence of the
four most common
neoplasms in males and
females during the 5-
year period 2009–2013

Most common neoplasms during the 5-
year period (incidence)

Male Female

Breast cancer * 32,959

Colorectal cancer 15,993 12,261

Prostate cancer 24,599 N/A

Lung cancer 15,151 3530

Gastric cancer 5044 *

Thyroid cancer * 8865

N/A not applicable

*Not among the most common neoplasms
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the proper framework of a certain society [1]. It is also true that
a pathology-based registry cannot be used for cancer surveil-
lance purposes.

Greece is a relatively small country, in southeastern
Europe, of approximately 11 million people with pathology
laboratories covering all 13 regions. With the inclusion of the
vast majority of pathology laboratories in this study, the num-
ber of missing reports is minimal. Based on our data, the
cancer incidence in Greece is comparable with that in
Europe [11]. The four most common are the same (breast,
colorectal, prostate, and lung cancers), and as in Europe, they
comprise more than 50% of registered cancers.

According to the GLOBOCAN 2012 estimated cancer inci-
dence in Greece, the four most common cancers in both sexes
are lung, breast, colorectal, and prostate, in male are lung, pros-
tate, bladder, and colorectal, and in female are breast,
colorectum, lung, and leukemia (Table 1) (http://globocan.iarc.
fr/Pages/summary_table_pop_sel.aspx). There are indeed some
differences between these data and the reported herein. Aweak
point in our study is that in Greece, the medical specialties of
pathology and cytology are two different ones. Thus, in most
hospitals, there is a department of pathology and a closely
affiliated, but separate, department of cytology. This is not a
problem, since in Greece, for diagnosis and treatment of any
neoplasia, a biopsy and/or surgical excision is necessary, all
diagnosed and registered in a pathology laboratory. There are
the cases (stages IIIB and IV) of lung cancer where the cytology
is positive, but the bronchial biopsy is not performed and surgi-
cal excision is not recommended. These patients are only

registered in the departments of cytology and thus are not in-
cluded in our cancer registry. This population is estimated ap-
proximately to 10% of lung cancer patients; thus, it does not
significantly affect our study, although there is a possibility that
the incidence of lung cancer is somewhat higher than the one
registered. A proof of the accuracy of our results is that the ratio
men/women regarding lung cancer is comparable to published
European studies [9–11]. It is important however to underline
the low incidence of lung cancer among women compared to
that of men population (15–20% of the total lung cancer cases)
which is attributed to the very low smoking rate among women
in the previous generation.

Furthermore, our study is based on the real incidence as
registered in the pathology laboratories in Greece and the
GLOBOCAN data are an estimate; thus, some differences
may reflect actual different incidences, since the
GLOBOCAN estimation is based on the registered numbers
of neighboring countries, with which Greece may have signif-
icant differences in environmental, lifestyle, and genetically
related cancer risk factors. For example, leukemia is not
among the four most common cancers in women; however,
we believe that this estimate in GLOBOCAN incidence refers
to a broad category which most probably also includes lym-
phomas, myelodysplastic syndromes, etc. Instead, in a female
Greek population, thyroid cancer is quite common, a regis-
tered fact, and quite different from the estimated low
GLOBOCAN incidence. This high incidence might reflect
known environmental catastrophes in the vicinity of Greece
a few decades ago. In fact, this is one of the strengths in our

Table 4 Age-standardized
incidence rates for the four most
common neoplasms. The rates are
standardized to the 2011
population

Age-standardized incidence rates

Breast cancer Prostate cancer Colorectal cancer Lung cancer
/100,000 standard
population

/100,000 standard
population

/100,000 standard
population

/100,000 standard
population

119.4 90 52

Male: 45.7

Female: 44.8

35.1

Male: 46.8

Female: 13.6

Table 3 Crude incidence rates of
the four most cancers per year Crude rates

Cancer
type

Breast cancer Prostate cancer Colorectal cancer Lung cancer

Year /100,000 female
population

/100,000 male
population

/100,000 total
population

/100,000 total
population

2009 108.8 98.5 52.9 33.8

2010 107.0 92.8 54.7 33.6

2011 109.7 90.1 51.8 34.9

2012 109.2 88.9 50.5 35.2

2013 115.2 93.4 51.5 35.1
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study, which can draw attention on certain cancers with actual
incidence quite different from the estimated one.

It appears from our registry that in Greece, the burden of
cervical neoplasia is quite high; however, 79% of cases are not
invasive. This is a powerful indication that the national health
system policy regarding the organized screening for cervical
cancer is successful.

Another weak point in our study is that some neo-
plasms are missing from the registry. The original plan-
ning in 2008 did not include some rare neoplasms, such
as head and neck; so now, we do not have data on
them. Bladder neoplasms were not included since then,
it was estimated that most were superficial papillary
carcinomas, without serious consequences.

a

b

0.92% 0.89% 0.93% 0.83% 0.82%

2.86% 2.70% 2.62%
2.59% 2.72%

2.01%
2% 2.07%

2.09% 2.08%

1.30% 1.26% 1.19%
1.90% 1.39%

3.14%
3.25% 3.08% 3% 3.03%

3.59% 3.47% 3.65% 3.62%
3.94%

2009 2010 2011 2012 2013

INCIDENCE PER YEAR

STOMACH PROSTATE LUNG THYROID GLAND COLORECTUM BREAST

1.18% 1.08% 1.15% 1.03% 1.05%

3.33% 3.28% 3.32% 3.35% 3.30%

3.54% 3.72% 3.44% 3.37% 3.46%

5.72% 5.39% 5.23% 5.16%
5.43%

2009 2010 2011 2012 2013

INCIDENCE PER YEAR - MALES

STOMACH LUNG COLORECTUM PROSTATE

c

0.69% 0.70% 0.83% 0.82% 0.86%

1.96% 1.95% 1.78% 1.96% 2.06%

2.74% 2.78% 2.71% 2.63% 2.60%

7.12% 6.87% 7.23% 7.17%
7.80%

2009 2010 2011 2012 2013

INCIDENCE PER YEAR-FEMALES

LUNG THYROID GLAND COLORECTUM BREAST

Fig. 1 Incidence of the more
common cancers in males and
females over the period 2009–
2013, per year. a Overall. b
Males. c Females
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In conclusion, we present herein the first official cancer
registry in Greece for a 5-year period (2009–2013). We would
like to support that this cancer registry is as powerful as a
population registry for cancer incidence, particularly in the
absence of official population registry data. This is because
it includes data from the vast majority of Hellenic Pathology
Laboratories, where all malignant neoplasms are diagnosed
and recorded, and which are estimated to cover an area of
more than 95% of population in Greece.
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