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ABSTRACT

Increasing life expectancy and increasing cancer incidence with aging will result in expansion of the elderly cancer population. Can-
cer epidemiology trials of patients aged 70 years or older are very rare in the literature and only subgroup analysis are presented.
The objective of our study was to evaluate the cancer distribution, rates and trends in geriatric population. 90,472 patients with can-
cer diagnosis, who were admitted to our hospital between January 2005 and December 2009, were identified through a search in
the hospital-based computer database, retrospectively. 9682 (10.7%) patients aged 70 years or older were analyzed for social-de-
mographic characteristics, cancer distribution, rates and trends. 4,954 male (51.2%) and 4,728 female (48.8%) patients, age ran-
ged from 70 to 96 years, with a median age of 75 years were analyzed. Ten leading cancer types were breast (15.8%), prostate
(9.9%), colorectal (9.6%), lung (9.4%), skin (6.7%), gastric (6.6%), bladder (6.3%), nonhodgkin lymphoma (4.7%), over (2.8%) and
endometrium (2.7%) in elderly. The number of new cancer cases significantly increased by years, for both men and women (p<
0.001). Cancers of gastrointestinal tract, lung, breast, head-neck and skin showed significant increasing trends (p< 0.001); where-
as brain, gynecologic and urinary tract cancers had stable trends in both sexes (p>0.05). In conclusion, a comprehensive cancer
statistic in geriatric population will be decisive in determining the health policies. Breast, cervical, colorectal and prostate cancers are
the types of cancer for which early screening has been shown to reduce mortality. Cancer screening should be attentively applied
in elderly patients.
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ÖZET

Geriatrik Popülasyonda Kanser De¤erlendirmesi: Tek Merkez Deneyimi

Yaflam süresinin uzamas› ve kanser insidans›n›n yaflla birlikte artmas›, gelecekte yafll› kanser popülasyonunun büyümesi ile sonuçla-
nacakt›r. 70 yafl ve üzeri hastalarda kanser epidemiyoloji çal›flmalar› literatürde çok nadir olup, veriler yaln›zca alt grup analizleri flek-
linde sunulmaktad›r. Çal›flmam›zda geriatrik popülasyondaki kanser da¤›l›m›, oran› ve art›fl h›z› araflt›r›ld›. Çal›flmam›zda Ocak 2005 -
Aral›k 2009 tarihleri aras›nda hastanemize baflvuran, kanser tan›s›yla izlenen 90.472 eriflkin hastan›n verileri bilgisayardan retrospek-
tif olarak incelendi. Tan› alma yafl› 70 yafl ve üzerinde olan 9682 (%10.7) hastada sosyodemografik özellikler, kanser da¤›l›m›, oran›
ve art›fl h›z› analiz edildi. Hastalar›n 4954’ü erkek (% 51.2), 4728’i kad›n (% 48.8); medyan yafl 75 (70-96) y›ld›. En s›k görülen on kan-
ser tipi meme (% 15.8), prostat (%9.9), kolorektal (%9.6), akci¤er (% 9.4), deri (% 6.7), mide (% 6.6), mesane (% 6.3), nonhodgkin
lenfoma (%4.7), over (%2.8) ve endometrium (%2.7) olarak bulundu. Yeni kanser vakalar›n›n hem kad›n hem de erkeklerde artt›¤› sap-
tand› (p< 0.001). Gastrointestinal sistem, akci¤er, meme, bafl-boyun ve deri kanserleri her iki cinste de giderek art›fl gösterirken (p<
0.001), beyin, jinekolojik ve genitoüriner sistem kanserlerinin y›llar içerisinde istikrarl› bir seyir izledi¤i gözlendi (p> 0.05). Sonuç olarak,
geriatrik popülasyonda kapsaml› bir kanser istatisti¤i sa¤l›k politikalar›nda belirleyici olacakt›r. Meme, serviks, kolorektal ve prostat
kanserleri erken tarama ile mortalitenin azald›¤› gösterilen kanserlerdir. Kanser taramalar› yafll›larda da özenle uygulanmal›d›r.
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INTRODUCTION
Increasing life expectancy and increasing cancer in-
cidence with aging will result in expansion of the
elderly cancer population.1 According to estimates
from the International Agency for Research on
Cancer, there were 12.7 million new cancer cases in
2008 worldwide and the global burden is expected
to grow to 21.4 million new cancer cases and 13.2
million cancer deaths simply due to the growth and
aging of the population, by 2030.2 The percentage
of Turkish population aged 65 years or over was 4.3
% in 1990, it has risen to 5.7% in 2000 and to 7.2%
in 2010. The overall cancer incidence rates were
increased from 113.0 to 169.9 per 100.000 in wo-
men and 154.1 to 275.4 per 100.000 in men betwe-
en 2002 and 2008, in Turkey.3

Approximately 60% of all new cancer cases and
70% of all cancer-related deaths occur beyond the
age of 70 years.4 The cellular and molecular altera-
tions in immune and endocrine system, tissue accu-
mulation of cells in late stages of carcinogenesis,
age-related telomere instability, loss of regenerative
ability and apoptosis are the major mechanisms le-
ading to cancer susceptibility in elderly.5 Aging is
associated with a progressive reduction in the func-
tional reserve of multiple organ systems.6

Aging is highly individualized and chronologic age
may not reflect the functional reserve, the physiolo-
gic, medical, emotional, or cognitive changes and
life expectancy. A comprehensive geriatric assess-
ment (CGA) including; activities of daily living,
cognitive, emotional and social status,  the number
and severity of comorbid conditions, the number of
medications and risk of drug interactions, nutriti-
onal assessment, presence of geriatric syndromes
(dementia, delirium, depression, falls, spontaneous
bone fractures, neglect and abuse) should be pefor-
med before cancer management.6,7 The treatment of
the older patient with cancer, should be aimed to
maximize the benefits and minimize the risk of tre-
atment in individual situations.6,8 Despite being at
greatest risk, elderly are often under-represented in
clinical trials of new cancer treatments. On the ot-
her hand, several studies have been shown that el-
derly patients with cancer experienced similar be-
nefits from treatment and the toxicity rates were not
higher than young cases.8

Cancer epidemiology trials of patients aged 70 ye-
ars or older are very rare in the literature. The ob-
jective of our study was to evaluate the cancer dist-
rubition, rates and trends in geriatric population, so
to obtain a clinical approach for cancer manage-
ment in elderly patients.

PATIENTS AND METHODS
In this study, 90.472 patients with cancer diagnosis
who were admitted with a first diagnosis of cancer
at Ankara Oncology Teaching and Research Hospi-
tal between January 1, 2005 and December 31,
2009; identified through a search of hospital-based
computer database retrospectively. Age, sex, type
of cancer, year of diagnosis, cancer site and initial
admission were recorded. 9682 patients aged 70 ye-
ars or older analysed for cancer distrubition, rates
and trends. Statistical analysis was performed using
SPSS software (version 15.0, SPSS, Inc.). One-way
analysis of variance (ANOVA) was used to compa-
re the means, followed by the Scheffé post hoc test.
The annual rates of new cancer cases were given as
mean values. Pearson's chi-square test was used for
the comparison of percentages of new cancer cases
diagnosed each year. A p value less than 0.05 was
considered statistically significant.

RESULTS
A total of 9682 (10.7%) patients aged ≥ 70 years
(range, 70 to 96 years) with a median age of 75 ye-
ars were enrolled to the study. There were 4954 ma-
le (51.2%) and 4728 female patients (48.8%). Most
common types of cancer were those affecting the
gastrointestinal (GI) tract (20.1%), genitourinary
(GU) tract (18.2%), breast (16.3%), lung (9.5%)
and female genital tract (8.3%).

Common cancer sites were GI tract in the seventh
decades, GU tract and skin in the eighth decades
and skin in the ninth decades. The patients with
skin cancer were significantly older than all pati-
ents (mean age; 77 years, p= 0.02). 0.5 % of all bre-
ast cancer patients were diagnosed over the age of
90 years. 90.4% of our patients had a chance of tre-
atment (surgery, chemotherapy, radiotherapy) at ad-
mission. Only 3.3% of patients needed palliative
and supportive care. 
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Ten leading cancer types were breast (15.8%), pros-
tate (9.9%), colorectal (9.6%), lung (9.4%), skin
(6.7%), gastric (6.6%), bladder (6.3%), nonhodgkin
lymphoma (4.7%), over (2.8%) and endometrium
(2.7%) in elderly. Cancer of unknown primary
(CUP) (0.6%) was the rarest type. CUP was more
frequent in men (male/female: 1.3/1) and multiple
primary cancers were more frequent in women (fe-

male/male: 1.4/1). The common cancer sites in men
and women were given in graphics 1 and 2. 

The number of new cancer cases as well as the ra-
tio of elderly patients to all patients were signifi-
cantly increased between 2005 and 2009, for both
men and women (p< 0.001 and p= 0.002, respecti-
vely) (Graphic 3). 
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Graphic 1. Common cancer sites in elderly men
Graphic 2. Common cancer sites in elderly women

Graphic 3. The ratio of  ≥ 70-
year-old patients to all patients in
5-year follow-up

Table 1. Trends in new cancer cases

Site of Number Male/ Mean age Increasing rate Common types  of cancer
cancer of patients Female (years) (per year)

ratio

Breast 1583 1/29.4 75.2±4.3 2.27– fold

Lung 919 3.7/1 74.4±3.8 1.99– fold Non-small cell 80.9%

Skin 646 1/1.09 77.4±4.9 1.95– fold Nonmelanoma skin cancers 79% 

Head&Neck 572 3.2/1 75±4.6 1.80– fold Larinx 40.2%

GI tract 1943 1.5/1 75.1±4.1 1.18– fold Gastric 31.8%; colon 27.9%; rectum 19.8%

GU tract 1763 8.1/1 75.2±4.1 Stable Prostate 58.1%; bladder 30.4%

Gynecologic 805 – 74.9±4.2 Stable Ovarian 33.2%; endometrium 32.7%; cervix 28.1%

Lymphomas 507 1/1.1 74.9±3.9 Stable Non-hodgkin lymphoma 91.1%



Cancers of GI tract, lung, breast, head and neck and
skin showed a significant inceasing trend (p<
0.001) whereas brain, gynecologic and GU tract
cancers had a stable trend in both sexes (p> 0.05).
The number of endocrin system cancers decreased
0.8-fold per year (p< 0.01) and CUP also decreased
0.7-fold but was not statistically significant (p>
0.05). The patient characteristics and cancer incre-
asing rates were shown in Table 1.

DISCUSSION
Overall, there are 10.9 million new cases, 6.7 milli-
on deaths, and 24.6 million persons alive with can-
cer. 53.4% of these are male and 46.6% are female
[9]. The most common cancers are lung (12.4 %),
breast (10.6%), colorectal (9.4%), gastric (8.6%)
and prostate (6.2%) in the world.10 Our study con-
sisted of 4954 male patients (51,2%) and 4728 fe-
male patients (48,8%). Cancer was more common
in men. Ten leading cancer types were breast
(15.8%), prostate (9.9%), colorectal (9.6%), lung
(9.4%), skin (6.7%), gastric (6.6%), bladder (6.3
%), nonhodgkin lymphoma (4.7%), over (2.8%)
and endometrium (2.7%) in elderly. Prostate
(16.9%), breast (15.5%) and lung (12.6%) cancers
are frequently seen in America, on the other hand,
lung (14.5%), colorectal (12.8%), breast (12.3%),
prostate (11%) and gastric (7.9%) cancers are com-
mon in Europe.11,12 It is estimated that 7.4 million
people died of cancer in 2004 and, if current trends
continue, 83.2 million more will have died by
2015.4 According to the report prepared by the Tur-
kish Ministry of Health, the overall cancer death ra-
te was 10.1 % in 1990 in Turkey, this figure incre-
ased to 14.8 % in 2010 and continues to rise, as in
many countries.3,13 We found a significant increase
in the number of new cancer cases by years, for
both men and women (p< 0.001).

Among women, breast cancer is the most common
cause of cancer mortality, accounting for 16 % of
cancer deaths in adult women.4 In our study, the
most common type of cancer in women aged 70 ye-
ars or older was breast cancer (32.4%) followed by
GI tract and gynecologic cancers. According to the
report of the Turkish Ministry of Health, the age-
standardized incidence rate of the most common
cancers were; breast (125.9/100.000), colorectal
(90.6/100.000) and gastric cancer (66.1/100.000)

among women aged 70 years or over in 2008.3 In
our study, the number of breast cancer cases was fo-
und to increase 2.27-fold per year (p< 0.001). This
increasing trend may be due to an increase in the
number of older patients, on the other hand, may al-
so reflect the increased screening rates and diagno-
sis. It was reported that, the number of mammog-
raphy for breast cancer screening and the number of
pap-smear examinations performed for cervical
cancer screening have increased approximately 2-
fold between 2007 and 2010, in our country.3

The greatest risk factor for prostate cancer is age. In
our study, the most common type of cancer in men
aged 70 years or older was prostate cancer (21.7%),
however, according to the report of the Turkish Mi-
nistry of Health, the age-standardized incidence ra-
te of the most common cancers were; lung
(528.0/100.000), prostate (430.6/100.000) and uri-
nary bladder cancer (195.6/100.000) among men
aged 70 years or over in 2008.3 The number of de-
aths from prostate cancer has increased by around
16% since 1995 due to the increase in the numbers
of men reaching older ages in Europe. While the
decrease in prostate cancer death rates in America,
has been attributed mainly to improved treatment,
the increase in Asian and Eastern European count-
ries has been thought to reflect westernization, inc-
luding increased consumption of animal fat, obe-
sity, and physical inactivity.14 The American Cancer
Society (ACS) recommends that men who are at
average risk of prostate cancer, and have a life ex-
pectancy of at least 10 years should be offered an-
nual PSA testing and digital rectal examination be-
ginning at age 50.15 In this study, prostate cancers
were found to have a stable trend in last 5 years (p>
0.05).

Colorectal cancer incidence rates vary worldwide,
with rates per 100,000, among males in the time pe-
riod 1998-2002  reported to range from 4.1 to 59.1;
among females these rates ranged from 3.6 to 39.5.
The majority of registries with the highest inciden-
ce rates of colorectal cancer were located in Euro-
pe, and North America. The decrease in colorectal
cancer incidence in the United States partially ref-
lects the increase in detection and removal of pre-
cancerous lesions; the increase in several Asian and
Eastern European countries may reflect changes in
risk factors for colorectal cancer that are associated
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with westernization such as elevated obesity and
smoking prevalence.16 In our study population; the
most common cancer site was GI tract (20.1%) and,
the most common type was colorectal cancer
(47.7%). The male to female ratio was 1.3/1. Ac-
cording to the report of Turkish Cancer Statistics
(TCS); the incidence rates of colorectal cancers we-
re slightly higher in men than in women and repor-
ted as 3.18 per 100.000.13 Colorectal cancer (8%)
was denoted as the third leading site of cancer de-
ath in the report of ACS.17 Colorectal cancer is esti-
mated that the worldwide mortality rate was 1.1 %
in 2004, and will be 1.9% in 2030.4 In this study, the
number of colorectal cancers was found to increase
1.18-fold per year in elderly patients (p< 0.001).
Increasing colorectal cancer incidence may illustra-
te a lack of colorectal cancer screening programs
and interventions to reduce the effects of lifestyle
and dietary changes in patients. Unfortunately, op-
portunistic screening for colorectal cancer is not
widely carried out in elderly patients.

The second most common type of GI tract cancer
was gastric cancer (31.8%) in this study. Gastric
cancer is the second most common cancer, after
lung cancer in men (7.5%) and after breast cancer
in women (6.2%) according to report of TCS.13 It is
also the second most common cause of cancer-rela-
ted death worldwide with an estimated rate of 1.4 %
in 2004 and 1.9% in 2030.4 We established a signi-
ficant increase by 1.18-fold per year in the number
of gastric cancer with colorectal cancer (p< 0.001).
Our findings were consisted with WHO, 2008 re-
ports.

Lung cancer was reported as the second most com-
mon type of cancer in men followed by prostate
cancer, and the fourth most common cancer in wo-
men in ACS report.17 According to the report of
TCS, lung cancer is the most common cancer with
an incidence of 15.68 /100.000 among men.13 Ciga-
rette smoking is the most important risk factor for
lung cancer, accounting for about 80% of lung can-
cer cases in men and 50% in women worldwide
[18]. Lung cancer represents 13% of all cancer di-
agnoses and 30.4% of all cancer deaths and the
worldwide mortality rate is estimated to increase to
3.6% in 2030.4,17 In a subgroup analysis of an epi-
demiological trial from Turkey, lung cancer was re-
ported as the third most common type of cancer in

patient aged 70 years or older.19 In our study, lung
cancer was denoted as the third most common can-
cer in men and the fourth most common cancer in
women. It was found to increase 1.99-fold (2.04-
fold in men and 1.84-fold in women) per year (p<
0.001). 

According to the report of TCS, skin cancer is the
fifth most common cancer for females (5.9%) and
sixth most common cancer for males (5.1%).13 In
our study, skin cancer was the fifth most common
cancer in elderly. Several studies have reported that
the incidence of primary skin cancer is increasing
worldwide.20 In this study, skin cancer was found to
increase 1.95-fold in last 5 years (p< 0.001). These
tendencies can be attributed to increased exposure
of skin to UV radiation caused by lengthened life
span and increased outdoor leisure hours, growing
public understanding about skin cancer, and incre-
ased contact to various carcinogens in the food and
environment. We determined malign melonama in
15% of all skin cancer patients. The incidence of
malignant melanoma has been rising steadily in Eu-
rope and America, while showing a stable trend in
Asia.21

The world population dynamics will continue to
age and, cancer will become a greater public health
problem worldwide. A comprehensive cancer sta-
tistic in elderly will be decisive in determining the
health policies. Breast, cervical and colorectal can-
cers are the types for which early screening has be-
en shown to reduce mortality from the disease.22

Cancer screening programmes should be attenti-
vely applied in elderly patients. 
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