Introduction: Breast cancer (BC)
in young women of Podkarpackie
province accounts for approximately
11.0% of all diagnosed breast tumors.
Aim of the study was to assess the
trends in incidence of BC among
women younger than 44 from Podkar-
packie in the years 2002-2011.
Material and methods: 614 cases of
malignant BC and 26 cases of cancer
in situ were analyzed. The crude and
the standardized incidence ratios
were estimated; the percentage of
histopathologically confirmed cancer
cases and the percentage share of
registered malignant breast tumors
were calculated. The analysis of inci-
dence in individual counties was also
presented, as well as the stages of
clinical advancement at diagnosis and
the methods of treatment.

Results: The number of registered
cases at 2011 was 73, and it was
37.7% higher as compared to 2002.
During the period analyzed, the in-
crease in the crude and the stan-
dardized cancer incidence ratios was
observed. The percentage share of
BC in the examined group increased
of 5.4% in 2011. Significant variation
in incidence among different counties
was observed. The incidence ratios
ranged from 65.8 to 93.1/100 000. BC
in young women most commonly was
diagnosed as locally advanced and
over 70% of patients were radically
treated.

Conclusions: Even though the prog-
ress in diagnostics and treatment has
been made, BC in young women is
diagnosed later than it should be and
at considerably advanced stage. It is
relevant to propagate the knowledge
among women and health profession-
als to emphasize that BC may affect
young women.
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Introduction

Breast cancer (BC) diagnosed in women less than 45 years of age is still
a significant challenge in terms of molecular, genetic and psychological stud-
ies, and qualifications to oncologic treatment. Diagnostic procedures and
treatment algorithms of young BC patients differ considerably in compar-
ison with these dedicated to women who are 45 years old or over. Breast
cancer in young women are commonly more aggressive, associated with
poor prognosis and are diagnosed at the advanced clinical stage. Early di-
agnostics in this age group may be difficult. In many cases mammography
in young women is not sufficient to identify cancer lesions because of high
breast density [1].

According to estimated data presented by Estimated Cancer Incidence,
Mortality and Prevalence Worldwide (GLOBOCAN), there were 1 676 633
cases of malignant breast tumors registered worldwide in 2012, 350 126 of
new BC cases were diagnosed in women under 44. Standardized incidence
ratios in selected age groups were as follows: for the population of wom-
en aged from 15 to 39 was 14.1/100 000, and in the age group 40-44 was
67.2/100 000. For European population these values were 20.4/100 000 and
102.6/100 000, respectively [2].

Breast cancer is the first leading cause of death of malignant cancer in
young Europeans — 28.8%, ant the incidence increases [2]. In United States
the invasive BC is diagnosed in approximately 11 000 females under 40,
which stands for 4.7-4.9% of all patients with the diagnosis of breast cancer
(3, 4].

Data presented by the Central Cancer Registry in Korea showed that in
2011 breast cancer was diagnosed in 13.2% of patients under 40, and 4.7%
of patients were younger than 35 [5]. The incidence differs up to 4-fold de-
pending on the region of the world and is associated with the ethnic origin
of patients. Afro-American females under 35 are twice as more endangered
by invasive breast cancer as white females, and the clinical course of the
disease is aggressive [1]. The highest incidence ratios were denoted in Aus-
tralia, North America and Europe, and the lowest in Asia and in the Near East
(Table 1).

In Poland, 14 649 new cases of breast cancer were registered in females
aged between 15 and 44 years in decade 2001-2011. During the analyzed pe-
riod of time the increase in incidence of 16.6% was observed. The increase
was confirmed by crude and standardized incidence ratios analysis: in 2002
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the respective numbers were 12.5/100 000 and 9.0/100 000,
while in 2011 - 15.5/100 000 and 10.8/100 000 (Table 2) [6].

The aim of the study is the retrospective analysis of the
incidence of malignant breast cancer in young women (un-
der 44 year of life) in Podkarpackie province in 2002-2011.

Material and methods

In the presented study the population of young patients
involved women diagnosed with breast cancer before
44 year of life. There is no clear-cut definition of the term
“young patient” in the available scientific literature [7]. Most
commonly the term “young” was used for females before
35 years of age [8] or for women before menopause [9].

Material for analyses was obtained from Podkarpackie
Cancer Registry in Rzeszow. 614 cases of malignant cancer
and 26 cases of cancer in situ diagnosed in young wom-
en (up to 44 year of age) from Podkarpackie province in
the years 2002-2011 were analysed. The crude and the
standardized cancer incidence rates were estimated, the
percentage of histopathologically confirmed cancer cases
and the percentage share of registered malignant breast
tumors in women under 45 years of age compared to all
registered malignant BC cases were calculated. The analy-
sis of incidence in individual counties was also presented,
as well as the stages of clinical advancement at diagnosis
and the methods of treatment.

Table 1. The estimated incidence of breast cancer in women in the World in 2012 [2]

Breast - estimated incidence

Population Numbers
World 1676 633
Europe 464 202
Northern America 256 222
South America 115 881
Australia 14 710
Asia 650 983
Africa 133890
Poland 17 259

Standardized rate (15-39) Standardized rate (40-44)
14.1 67.2
21.6 103.3
24.8 119.2
13.9 77.2
25.7 122.5
12.3 55.5
14.7 71.1
11.1 64.4

Table 2. Incidence of breast cancer in Poland in the years 2002-2011 in women under 45 years of age [6]

The incidence  The incidence of invasive breast cancer

The incidence The incidence of in situ breast cancer in

of invasive  in women under 45 years of age, Poland of in situ women under 45 years, of age, Poland
breast cancer breast cancer
in women, in women,
Poland Poland
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139 751 14 649 10.5 12.9 9.4 2002-2011 4709 462 9.8 0.4 0.3
12132 1475 12.2 12.5 9.0 2002 220 28 12.7 0.2 0.2
11733 1417 12.1 12.1 8.9 2003 252 33 13.1 03 0.2
12 049 1354 11.2 11.7 8.7 2004 259 22 8.5 0.2 0.1
13385 1412 10.5 12.4 9.2 2005 375 39 10.4 03 03
13322 1401 10.5 12.4 9.3 2006 372 35 9.4 03 0.2
14 484 1330 9.2 11.9 8.8 2007 495 39 7.9 0.4 03
14 576 1398 9.6 12.5 9.3 2008 514 51 9.9 0.5 03
15 752 1577 10.0 14.2 10.3 2009 700 76 10.9 0.7 0.5
15 784 1565 9.9 14.0 10.0 2010 723 57 7.9 0.5 0.4
16 534 1720 10.4 15.5 10.8 2011 799 82 10.3 0.7 0.5
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The crude ratios were calculated on the basis of the
data describing actual Polish population published by the
Central Statistical Office (GUS) [10]. For standardized ra-
tios the “standardized world population” was analyzed, as
proposed by Segi and modified by Doll. For statistical anal-
yses the Microsoft Excel 2010 software was utilized. Maps
were prepared using Map Viewer 7 software.

Results

In the study group there were 614 of new breast cancer
cases registered. The number of registered cases at 2011
was 73, and it was 37.7% higher as compared with the year
2002. During the analyzed period of time the increase in
crude and standardized incidence ratios was observed. In
2002 the crude incidence ratio was 7.7/100 000 compared
t0 11.5/100 000 in 2011. Similarly, the standardized incidence
ratio in 2002 was 6.0/100 000 versus 8.4/100 000 in 2011.

In general, malignant breast cancer cases stood up for
17.9% (and 3.4% in situ BCs) of all malignant cancers di-
agnosed in female inhabitants of Podkarpackie during the
years 2001-2011. The average percentage share of breast
cancer in women under 45 years of life, in all diagnosed ma-
lignant breast cancer cases during the analyzed decade was
10.4% in invasive stage and 13.1in in situ stage (Table 3).

The incidence of BC in women younger than 45 years
in different counties of Podkarpackie province was ana-

lyzed. In the years 2002-2011 significant differences in the
studied values were observed. The highest incidence ra-
tios were observed in Przemyski county —16.9/100 000, in
Rzeszow — 16.6/100 000 and in Przemysl — 16.2/100 000.
These ratios significantly exceeded the ratio for the whole
province, which was 12.9/100 000. The lowest incidence
was denoted in Lubaczowski county — 7.8/100 000 and
Przeworski county 9.2/100 000 (Fig. 1).

During the studied decade, breast cancer most com-
monly was diagnosed in locally advanced stage — 45.8%
and in regional — 29.1%. Slightly over 4.0% cases were di-
agnosed in preinvasive stage (Fig. 2). Most of the patients
(70.3%) were treated radically, 20.0% received palliative
treatment and 4.0% — symptomatic treatment (Fig. 3).

In young women in the studied period the highest per-
cent of cases was invasive ductal carcinoma —69.1%, lobu-
lar carcinoma — 7.2%, and the lowest — medullary carcino-
ma —2.2% (Fig. 4).

Additionally, 26 cases of in situ carcinoma were an-
alyzed, which was 4.2% of malignant cancer cases reg-
istered in the years 2001-2011 in young women. In this
study group (1544 years of age), like in the case of inva-
sive cancer, the increase in crude and standardized inci-
dence ratios.

In 2002 crude incidence ratio was 0.3/100 000, and in
2011 — 0.9/100 000. Similarly, the standardized incidence

Table 3. Incidence of breast cancer in Podkarpackie province in the years 2002-2011, in women under 45 years of age

Incidence The incidence of invasive breast cancer The incidence The incidence of in situ breast cancer
of invasive in women under 45 years of age, of in situ in women under 45 years, of age,
breast cancer Subcarpathian province breast cancer Subcarpathian province
in women, in women,
Subcarpathian Subcarpathian
province province
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521 53 10.2 7.7 6.0 2002 11 2 18.2 0.3 0.2
549 55 10.0 8.1 6.4 2003 12 0 0.0 0.0 0.0
477 57 11.9 8.5 6.8 2004 16 2 12.5 0.3 0.3
538 60 112 9.1 7.1 2005 12 2 16.7 03 0.2
572 63 11.0 9.6 7.5 2006 10 2 20.0 0.3 0.2
585 56 9.6 8.6 6.6 2007 29 2 6.9 0.3 0.2
688 58 8.4 9.0 6.9 2008 27 3 11.1 0.5 0.4
627 75 12.0 117 8.8 2009 24 4 16.7 0.6 0.5
654 64 9.8 10.0 7.3 2010 27 3 11.1 0.5 0.3
665 73 11.0 115 8.4 2011 31 6 19.4 0.9 0.7
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Fig. 4. Percentage of histopathological form of breast cancer in
women under 45 years of age, in the Podkarpackie province, in the
years 2002-2011

ratio in 2002 was 0.2/100 000, and in 2011 — 0.7/100 000
(Table 2, Fig. 5).

The percentage share of preinvasive breast cancer cases
in all malignant cancers in the studied age group have in-
creased by 1.4% in 2011, as compared with 2002 (Table 2).

Discussion

Breast cancer is diagnosed most commonly in females
from age group of 50-69 years, which is associated with the
natural course of the disease (most cases occur after meno-
pause) and the active diagnostic screening of this group.

Podkarpackie province is characterized by relatively low
risk of BC —in 2011 its incidence was the lowest in Poland
(standardized incidence ratio was 39.9/100 000). The high-
est ratios were denoted in western Poland, especially in
Kujawsko-Pomorskie province — 60.9/100 000. The average
ratio for Poland was 51.7/100 000 at that time [6, 11]. In Po-
land, the highest increase of breast cancer incidence was
observed during the last two decades (1990-2010), mainly
in women after 50 years of life. Similar tendency is observed
in grown-up women before menopause (20-49 years of
age), in this age group during the last three decades the in-
cidence of BC has increased of about 1.7 times [6].

In the years 2002-2011 the increase in the number of
new malignant breast cancer cases in women before 45
years of life was observed in Poland and in Podkarpackie
province (16.6% vs. 37.7%). Standardized incidence ratio
during the studied decade was lower in Podkarpackie
province than in Poland (7.2/100 000 vs. 9.4/100 000,
respectively). The decrease in the number of diagnosed
breast cancer in young women within the total number of
registered breast cancer for Poland by 1.8% was observed,
and for Podkarpackie province this value increased by
0.8%. During the discussed decade the cumulative risk for
Poland increased by 0.2%, and for Podkarpackie province
— by 0.1%[6].

Bleyer states, that approximately 7.0% of American
women with breast cancer is diagnosed before 40; BC
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Fig. 5. Standardized incidence ratio for invasive breast cancers and
preinvasive BC, in women under 45 years of age, with the Subcar-
pathian in 2002-2011

stands for over than 40.0% of all cancers in this age group.
Survival ratios are lower as compared to older women, and
multivariate analysis showed that patients’ younger age is
an independent poor prognostic factor [12].

In the study presented by Anders and coworkers, which
was focused on gene expression in two age groups (fe-
males younger than 45 and over 65 years of age), 367
genes were identified, which might differentiate tumors
of young women with lesions found in women older than
65. The results confirm that breast cancer in patients be-
fore 45 is biologically different when compared to tumor
diagnosed in females over 65 years of age [7].

During the discussed period of time, 11.0% of malig-
nant cancers were diagnosed in females older than 45.
The increase in the incidence in the study group may be
directly associated with changes which have occurred in
female age structure between years 2001 and 2011.

In 2011 in Podkarpackie the increase of average 10.6
thousand in the number of women aged 25 to 39 was ob-
served, as compared with 2002. Similar situation was in
Poland as a whole, where the increase was of 227.6 thou-
sand. Women born during the population boom (1970-
1989) are now at increased risk of breast cancer (Figs. 6, 7).

There is significant variation in incidence of malignant
breast cancer in young women in Poland. In the years 2002—
2011 the highest incidence was denoted in Wielkopolskie
(11.6/100 000), Zachodniopomorskie (10.3/100 000) and
Kujawsko-Pomorskie (10.2/100 000) voivodeships. The low-
est incidence was observed in Podkarpackie (7.2/100 000),
Opolskie (7.8/100 000) and Lubelskie (8.6/100 0000). The
average for Poland was 9.4/100 000 [6].

In Podkarpackie there is also regional variation observed
— the highest incidence is typical for women residents of
big towns and Bieszczady region, and the lowest charcteriz-
es population inhabiting northeast part of the voivodeship.
According to data presented by Zielinska et al.,, published
in the report “Zdrowie kobiet w Polsce”, the threat to life of
women aged 1549 in Poland after 1991 is over than 10%
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Fig. 6. The population of the Polish women < 45 years of age, in
2002 and 2011 [4]

higher in these living in towns when compared to females
living in the country [13]. There is no data available, concern-
ing life threats of women from Podkarpackie.

In Podkarpackie province the breast cancer was diag-
nosed most commonly as locally advanced (45.8%). The
percentage of cancer lesions identified at this stage was
9.8% higher in 2011 than in 2002. The increase in the num-
ber of cases diagnosed as in situ (1.2%) and disseminated
disease (1.3%) was observed. It is alarming, that in young
women only 4.1% of breast cancer cases is diagnosed at in
situ stage, and for approximately 9% of females the first
contact with the oncologist occurs when the disease is at
metastatic stage.

Low number of cancer cases diagnosed in the preinva-
sive stadium may be associated with low oncologic watch-
fulness of both women and primary care physicians. Start-
ing from 2012 in Podkarpackie province the Conference
“Early diagnostics is a chance for cure” is organized. It is
addressed to primary care physicians and aimed on the
increase of oncologic watchfulness. The belief that cancer
is preserved for older people results with late diagnosis,
when the tumor burden is substantial and the disease has
spread to lymph nodes or to distant locations [14, 15].

Very important for breast cancer diagnostics is physi-
cal examination (palpably), because 80% of all lesions and
37% of malignant lesions are diagnosed this way [16].

However, Brodersen et al. state, that regular self-ex-
amine of breast doubles the number of biopsies not influ-
encing the reduction of morbidity of breast cancer, so one
can not unambiguously state that it is useful in the early
detection of cancer lesions [17].

Screening towards breast cancer in young women is
not indicated, especially by the use of mammography.
WHO clearly points the risk associated with mammogra-
phy [18]. The high density of breast tissue with the glandu-
lar component hinders the diagnostics of breast cancer in
patients before 45 years of life. In genetically predisposed
woman the specialists recommend annual physical exam-
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Fig. 7. The population of the Subcarpathian women < 45 years of
age, in 2002 and 2011 [4]

ination and diagnostic imaging of breast (sonography in
young women) starting from 20-25 year of life, mammog-
raphy and sonography after 35, and mammography every
second year for women older than 50 [19].

Polish Society of Oncology recommends magnetic reso-
nance imaging (MRI) as the most accurate diagnostic im-
aging method for young women from the increased risk
group [20]. It was shown that MRI has significantly better
resolution as compared to sonography and mammog-
raphy, but as the expensive method it is nowadays used
mainly for the exclusion of breast cancer suspicion [21].

The almost 10% increase in diagnoses at the locally ad-
vanced stage, observed in Podkarpackie province, may be
associated with increasing awareness of young habitants
of Podkarpackie and by actions carried by some local au-
thorities which have invited all women over 20 years of
age for breast sonography free of charge.

In the years 2006—2014 The Authority of Rzeszow invit-
ed young women, aged 20-44 to program “Breast cancer
prevention — breast sonography”. The number of women
who participated in this program during this period of time
increased of 248,3%. This confirms the enthusiasm of ben-
eficiaries and the necessity of such prevention programs.

In total, for 9 years 1010 pathologic lesions including
15 malignant cancers were identified in young women
from Rzeszow. The amount of financial measures expend-
ed from Town Budged for this purpose was equal 211 833,2
PLN (Table 4) [22].

While analysing the data concerning the incidence of
breast cancer in Podkarpackie province and in Poland the
substantial share of preinvasive cancers was found in
young women during the discussed decade. The number
of BC cases diagnosed at in situ stage in Podkarpackie
province was higher than in Poland (13.2 vs. 10.1, respec-
tively). There were no differences in case of invasive can-
cer.

During the analyzed period of time in Podkarpack-
ie 70.3% of women were treated radically and in 20% of
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Table 4. Data on the implementation of the “Prevention of breast cancer — breast ultrasound”, in Rzeszow, in the years 2006-2014 [22]

Year Duration The number Number BAC
of the program of tests of detected
in months performed lesions
2006 V=XII 201 48 =
2007 N=XII 450 101 =
2008 [1=XII 589 125 =
2009 H=XII 457 88 =
2010 [1=XII 560 90 8
2011 [1=X11 560 114 12
2012 [1=XII 554 123 20
2013 [1=X11 641 153 19
2014 =X 700 168 11

BAC — needle aspiration biopsy

Table 5. Survival rates relative 5-year breast cancer, young women in
selected European countries (2000-2007) [26]

Country Age Class RSC
France 15-44 89.2
Germany 15-44 87.1
Czech Republic 15-44 84.4
Slovakia 15-44 80.7
Poland 15-44 80.2

cases palliative treatment was administered. Voogd et
al. have shown that in women before 35 years of age, in
whom breast conserving therapy was applied, nine times
higher risk of relapse was observed, as compared with
patients after 60. Yet young patients treated with radical
mastectomy had no increased risk of relapse, contrary
to women after 60 years of age [23]. Studies performed
by Bharat et al. confirm that the risk of breast cancer re-
lapse in women diagnosed before 40 is 1.5 times higher
than in patients diagnosed after that age. Risk of relapse
in women of 35 in whom breast-conserving therapy was
applied is 9.2 times higher than in patients aged 65+ [24].
In young women treated because of breast cancer there in
an increased risk of the second breast cancer development
[14]. Retrospective cohort studies performed in Denmark
on 10 356 females with breast cancer confirmed that in
women younger than 35 at diagnosis there was the high-
est risk of developing metastases to lymph nodes (51%,
p = 0.02), as compared to patients aged between 35 and
50. Danish studies have also shown that in young wom-
en diagnosed at the early stage of the disease, who were
not treated with cytotoxic drugs, there was higher risk of
death as compared with patients from older age groups.
Yet patients who did not menstruate as the result of che-
motherapy and ovary hormone activity suppression had
better prognosis than patients menstruating normally.
However, this type of the therapy is controversial because
of its influence on patients’ fertility [23].

The independent study, performed on 732 patients
with non-metastatic breast cancer from Mount Sinai

Malignancy Patients facing The amount
in-depth diagnostics of expenditure, the
City of Rzeszow
3 4 8040,0 PLN
1 10 18000,0 PLN
4 21 23650,0 PLN
4 7 18280,0 PLN
0 12 23600,0 PLN
0 0 24200,0 PLN
1 14 26818,2 PLN
2 5 32265,0 PLN
0 1 36980,0 PLN

Medical Center in New York have shown that tumors in
females younger than 36 years of age were characterized
by longer diameter [1].

Despite the substantial progress observed in medicine,
improvement in access to diagnostic procedures and in-
creasing awareness, which among others resulted from
prophylactic actions, 5-years survival rates of young Pol-
ish women with breast cancer are the lowest in Europe
(Table 5) [25, 26].

The study performed in Institute Curie in France have
shown that even if the tumor burden, lymph node status,
histological grade, hormone receptor status, local treat-
ment procedure and systemic adjuvant treatment were
considered, still the relative survival ratios were the low-
est in young age group [27].

In the available bibliography there are controversial
information concerning the role of oral contraception
(OC) in breast cancer development induction in young
patients. OC is the main contraception method in United
States. More than 45 millions of American women have
used OC, and 10.7 millions uses this method nowadays
[28]. The study performed by Hunter et al. in 1989-2001,
on the group of 116 608 nurses aged 25-42 showed only
slightly increased risk of cancer development in OC us-
ers — 1.33%. The increase of relative risk of 3.1% was ob-
served only in females receiving triphase preparation of
levonorgestrel, which includes high doses estrogen or
progesterone [29].

The incidence of breast cancer is also observed in preg-
nant women, occuring in 1/3000 — 1/10 000 cases, which
is approximately 3% of all breast cancer cases. The phys-
jologic changes within breast during gestation result in
diagnosis delay of 57 months. However, the probability
of metastases identification increases, it is approximately
2.5 times higher in pregnant woman as compared to the
whole female population, and the presence of metastases
to regional lymph nodes manifests in as many as 60% of
cases [30].

Genetic predispositions, involving germinal mutations
within highly penetrant genes like BRCAI and BRCA2, is
associated with the increased incidence of breast cancer
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in young women. It is thought that in 5.9-12.4% patients
younger than 35 and in 11.6-17% patients before 40 years
of age, there is a mutation of BRCAI or BRCAZ2. In females
over 40 mutations are found in 1.2% to 6.1%. In selected
ethnic groups, i.e. Ashkenazi Jews, BRCA mutations are
identified in 29.3-44.4% young women. Among Asian
females younger than 35 ages of life the carriers of mu-
tations constitute 8.1% [7]. Malone and coworkers state
that breast cancer diagnosed before 35 years of age with
high probability indicates BRCAI/2 mutations and TP53
mutations. In control studies they estimated, that 9.4% of
breast cancer patients diagnosed before 35 were the carri-
ers of BRCAI1/2 mutation. The numbers are even higher in
the case of familial predisposition to breast and ovarian
cancer, and in women of Ashkenazi Jewish origin [31].

No matter the age of a patient and the reason of ma-
lignant cancer, such diagnosis is always a great shock for
women, and carries serious medical, social, psychic and
sxual consequences. For young women the international
organization was created: “Young Survival Coalition”. The
aim of this organization is to increase awareness and to
guarantee financial measures for treatment of females
younger than 40 years of age. With the help of Coalition
young patients may track the local support groups and
participate in programs aimed on the reduction of sense
of isolation and alienation from the society [32].

In conclusion, the incidence of malignant breast cancer
in Podkarpackie still increases, albeit voivodeship is the re-
gion characterized by the lowest risk of developing breast
cancer.

Despite the progress in diagnostics and treatment,
young women are still diagnosed too late.

It is relevant to carry the information actions among
women and health professionals to let them know that
breast cancer may affect young women.

The interest in preventive medical examination to-
wards breast cancer was observed in young women from
Podkarpackie province.

Intensified clinical analysis of young women with breast
cancer may contribute to the improvement of diagnostics
and treatment in this age group.

High incidence ratios among young women may reflect
the lack of routine screening in this age group, which is not
enrolled into breast screening plan.

The authors declare no conflict of interest.
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