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Abstract
Introduction. The results of breast cancer treatment depend mainly on better detection in mammography screening 
and, consequently, a higher proportion of women with early stage of the disease. They depend also on a better access to 
health care services and the effectiveness of oncological treatment. One of the methods of breast cancer control is a breast-
conserving surgery. With a proper patients’ classification for the treatment, the results of the breast-conserving surgery 
do not differ in relation to mastectomy. That’s why, the availability of breast-conserving surgical methods is particularly 
important, especially in a population in which a population screening is conducted.
Objective. The analysis of the selected aspects of the breast cancer treatment’s standard in Podlaskie Voivodeship.
Patients and methods. In years 2001–2002, 709 cases of women with breast cancer were reported to the Voivodeship 
Cancer Registry in Bialystok. 659 women were diagnosed with a primary invasive breast cancer. Based on a cohort of 499 
women treated with radical methods the following indicators, recommended by WHO for the evaluation of the breast-
conserving surgery’s availability, were calculated: a percentage of patients with whom breast-conserving surgery was used, 
a proportion of breast cancer cases receiving post-operative breast radiotherapy after breast-conserving surgery and a 
proportion of breast-conserving surgery in pT1 cases.
Results. The breast-conserving surgery has been used much less frequently in Podlaskie Voivodeship than in Western 
Europe, but more frequently than in Poland in general.
Conclusion. It should be aimed to provide a surgical treatment with the use of breast-conserving surgical methods to the 
highest possible percentage of patients. The increase of the percentage of patients treated with breast-conserving surgery 
methods can be a result of an effective screening realisation.
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INTRODUCTION

The results of breast cancer treatment depend mainly on better 
detection in mammography screening and, consequently, a 
higher proportion of women with early stage of the disease. 
They depend also on a better access to health care services and 
the effectiveness of oncological treatment [1, 2]. A diagnostic 
standard defines methods that are characterised by the 
highest possible sensitivity and specificity. The standard 
of the oncological treatment is a procedure that has the 
most beneficial effect on the prolongation of the patient’s 
survival or on the patient’s quality of life improvement with 
the lowest possible risk of complications [3]. The standards 
should be a result of the progress in medical technologies 
and stem from the knowledge and experience of people 
responsible for planning and organising the treatment of 
patients with cancer.

In order to standardise the oncological proceedings for 
patients with breast cancer in Poland, recommendations 

elaborated with the use of Polish and other leading cancer 
centres’ experience, have been publishes several times [3, 
4, 5]. Currently binding recommendations for patients 
with breast cancer with a cancer diagnosed in early stage 
are: a primary use of a surgical treatment, if needed, in 
combination with radiotherapy or a primary use of a systemic 
therapy in combination with a surgical treatment and/or 
radiotherapy [3].

The objective is to ensure that the highest possible 
percentage of patients was treated surgically with the 
use of breast-conserving surgery methods that have been 
known for a long time. G. Keynes used this specific breast 
cancer treatment method in Great Britain already in 1924 
and V. Peters used it in Canada in 1939 [6, 7]. In Poland 
T. Koszarowski started using the breast-conserving surgery in 
the mid-50s of the 20th century. Since the first application of 
this method, its demand has been increasing. The frequency 
of the use of the breast-conserving surgery should increase in 
the population in which population screening is conducted, 
because there is a higher percentage of cancers diagnosed in 
an early stage.

The currently binding recommendations include the use of 
radiotherapy as a component of the breast-conserving surgery 
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or as a supplementary treatment method. The effectiveness 
of radiotherapy in an early and advanced breast cancer 
treatment has been confirmed by numerous randomised 
clinical trials [8, 9, 10, 11].

It’s worth underlining that a breast-conserving surgery 
of the patients with a cancer diagnosed in early stage is 
equivalent to the modified radical mastectomy [12, 13, 14]. It 
is less burdensome for the patient and gives more possibility 
for the use of the restoration treatment than mastectomy. 
However, it requires a highly qualified medical personnel 
and facilities and should be performed in highly specialised 
oncological centres. In view of these recommendations, in 
Podlaskie Voivodeship in years 2001–2002 this procedure 
was performed in one centre.

The indicators used to monitor the frequency of modern 
and recommended methods’ application, including 
the breast-conserving surgery, were defined during the 
realisation of the European Cancer Health Indicator Project 
(EUROCHIP) which was carried out under the auspices 
of the International Agency for Research on Cancer/World 
Health Organization (IARC/WHO). The indicators’ list, 
among others, includes: cancer epidemiology, knowledge 
about carcinogenic factors, data on the effectiveness of the 
screening studies and information on the treatment standard 
[15, 16, 17].

The proportion of breast cancer cases receiving post-
operative breast radiotherapy after breast-conserving surgery 
is one of the indicators that demonstrate the effectiveness of 
prevention measures and the ability to use modern treatment 
methods.

OBJECTIVE

The analysis of the selected aspects of the breast cancer 
treatment’s standard in Podlaskie Voivodeship.

PATIENTS AND METHODS

Patients
The study material was based on information collected 
from the Cancer Registration Form MZ/N-1a from the 
Voivodeship Cancer Registry (CR) in Bialystok. The CR 
in Bialystok is one of the 16 registries whose activity is 
coordinated by the National Cancer Registry (NCR). During 
the study period the NCR was covering a Polish population 
of 38 218 531 people and CR in Bialystok a population of 
1 207 704 people in Podlaskie Voivodeship (urban – 711 300, 
rural – 496 404). The information collected from the CR in 
Bialystok was complemented with additional data sources 
from the: patients̀  medical records, pathological laboratory 
documentations, specialist clinics, diagnostic centres, 
hospitals’ registries of the medical services.

In years 2001–2002, 709 cases of women with breast 
cancer were reported to the CR in Bialystok. A group of 659 
women was selected for the analysis. All of these patients were 
diagnosed with a primary invasive breast cancer. Out of these 
659 women with breast cancer, in Podlaskie Voivodeship, 
499 patients, that is 75.5 %, were treated with a curative intent. 
In this cohort the following variables were known: place of 
living (urban/rural), date of birth, date of cancer diagnosis, 
stage of cancer, treatment’s start date and treatment’s method.

The following treatment methods were used in the study 
cohort: surgical treatment (mastectomy, breast-conserving 
surgery), chemotherapy, radiotherapy and hormonotherapy. 
In addition, the information on the complementary treatment 
methods of patients who underwent breast-conserving 
surgery was collected.

The characteristics of the study cohort are presented in 
Table 1.

Methods

In the cohort of 499 women treated with a curative intent the 
following recommended indicators used for an evaluation 
of the compliance with the best oncology practice suggested 
in the EUROCHIP Project were calculated: (I) a proportion 
of breast cancer cases receiving post-operative breast 
radiotherapy after the breast-conserving surgery and (II) a 
proportion of the breast-conservation surgery in pT1 cases.

The values of the indicators were calculated in total and 
for the groups of patients selected by age (15–44, 45–54, 
55–64, 65–74, ≥75 and 15–49, 50–69, ≥70), disease stage 
(local, regional, metastatic) and place of living (urban/rural).

In the existing division among the age groups, a group 
recommended for screening was distinguished. In order 
to evaluate differences in tumour stage of development, 
a simplified classification recommended by the European 
Network of Cancer Registries (ENCR) for population registries 
(local, regional, metastatic) was used [18]. The information 

Table 1. Characteristics of the study cohort (n=499)

No. of patients (%)

Age

15–44   89 (17.8)

45–54 175 (35.1)

55–64 120 (24.0)

65–74   97 (19.4)

≥75   18   (3.7)

15–49 171 (34.3)

50–69 275 (55.1)

≥70   53 (10.6)

Stage by ENCR

local 198 (39.7)

regional 276 (55.3)

metastatic   25   (5.0)

Method of the first treatment

surgery 334 (66.9)

chemotherapy 153 (30.7)

radiotherapy     3   (0.6)

hormonotherapy     9   (1.8)

Place of living

urban 367 (73.5)

rural 132 (26.5)
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about the stage and histological confirmation were known 
for all patients.

Additionally, the percentage of women with a breast cancer 
at a T1N0M0 stage who underwent the breast-conserving 
surgery with radiotherapy was calculated and compared 
with research results from the countries included in the 
EUROCARE-3 high resolution study (1996–1998) [19].

The test χ2 was used to compare the distribution of the 
breast-conserving surgery among the groups of patients. 
The level of p≤0.05 was considered the level of statistical 
significance.

Data collection and analysis were in compliance with The 
Personal Data Protection Act of 29 August 1997 (Journal of 
Laws 1997, No. 133, item 883, as amended) as well as with the 
regulations and procedures of the National Cancer Registry.

The implementation of the study was approved by the 
Bioethics Committee of the Medical University of Bialystok 
– Resolution No. R-I002/148/2008 of 24 April 2008.

RESULTS

Breast-conserving surgery
The breast-conserving treatment in the study cohort 
was a surgical breast-conserving treatment with a post-
operative radiotherapy which was established accordingly 
to the recommendations. The breast-conserving surgery was 
performed on 86 patients, that is, on 17.2% of patients treated 
with a curative intent – Table 2.

In the existing age group division, the frequency of the 
use of the breast-conserving surgery as a standalone method 
decreased with age. The breast-conserving surgery was most 
frequently used in the age group of 14–44 years and 45–55 
years, that is, respectively for 21.3% and 20.6% of patients. 
Among the oldest patients (over 75 years old) the breast-
conserving surgery was used for 11.1% of patients – Table 3.

Figure 1 presents the frequency of the use of the breast-
conserving surgery, including a surgical treatment with 
radiotherapy, taking into consideration the age group 
recommended for screening (50–90 years). In the age group 
of 50–69 years the breast-conserving surgery was used more 
often than in other age groups. The breast-conserving surgery 
was performed on 18.9% of these patients.

The frequency of the application of the breast-conserving 
surgery depending on the place of living was presented in 
Table 4.

The proportion of patients who underwent the breast-
conserving surgery was more favourable in urban areas 
than in the rural ones. The breast-conserving surgery was 
performed on 19.3% of women living in urban areas and on 
11.4% of rural area residents.

Table 2. Breast-conserving surgery in the study cohort

Treatment method No. of patients (%)

Breast-conserving surgery   23   (4.6)

Breast-conserving surgery + RT   63 (12.6)

Other treatment methods 413 (82.8)

Table 3. Breast-conserving surgery by the age group of the study cohort

Treatment method No. of patients (%)

15–44   89 (100.0)

breast-conserving surgery     5     (5.6)

breast-conserving surgery + RT   14   (15.7)

other treatment methods   70   (78.7)

45–54 175 (100.0)

breast-conserving surgery   10     (5.7)

breast-conserving surgery + RT   26   (14.9)

other treatment methods 139   (79.4)

55–64 120 (100.0)

breast-conserving surgery     5     (4.2)

breast-conserving surgery + RT   16   (13.3)

other treatment methods   99   (82.5)

65–74   97 (100.0)

breast-conserving surgery     1     (0.1)

breast-conserving surgery + RT     7     (7.2)

other treatment methods   89   (91.7)

≥75   18 (100.0)

breast-conserving surgery     2   (11.1)

breast-conserving surgery + RT     0     (0.0)

other treatment methods   16 (88.9)

p=0.22

p=0.075

14.5 %

13.5 %

0% 100%

≥70

50-69

15-49

breast-conserving surgery+RT breast-conserving surgery other treatment

Figure 1. Breast-conserving surgery by an age group in the study cohort

Table 4. Breast-conserving surgery by the place of living in the study 
cohort

Treatment method No. of patients (%)

urban 367 (100.0)

breast-conserving surgery   18     (4.9)

breast-conserving surgery + RT   53   (14.4)

other treatment methods 296   (80.7)

rural 132 (100.0)

breast-conserving surgery     6     (4.5)

breast-conserving surgery + RT     9     (6.8)

other treatment methods 117   (88.7)

p=0.07
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Breast-conserving surgery with radiotherapy
The breast-conserving surgery with radiotherapy was applied 
in 63 patients’ cases, that is, for 12.6% – Table 2.

In the existing age group division, the frequency of the use 
of the breast-conserving surgery with radiotherapy decreased 
with the age.

The breast-conserving surgery with radiotherapy was most 
frequently used in the age group of 14–44 years and 45–55 
years, that is, respectively for 15.7% and 14.9% of patients. 
In the age group of 65–75 years this rate equalled 7.2%. For 
the oldest patients (over 75 years old) the breast-conserving 
surgery was used for 11.1% of patients and there were no 
patients additionally treated with radiotherapy among 
them – Table 3. In the age group of 50–69 years the breast-
conserving surgery with radiotherapy was used for 14.5% 
patients – Figure 1.

The breast-conserving surgery with radiotherapy was used 
for 14.4% of urban women and for 6.8% of rural women – 
Table 4.

Breast-conserving surgery in pT1 cases
104 patients were diagnosed with a pT1 stage breast cancer, 
that is 20.8%. The proportion of patients treated with the use 
of the breast-conserving surgery in this group equalled 40.4%.

The percentage of patients with pT1 stage breast cancer 
who underwent the breast-conserving surgery, taking into 
consideration the age group recommended for screening was 
presented in Figure 2.

Patients in the age group of 50–69 years equalled 59.6% of 
patients with pT1 stage cancer. The percentage of patients who 
underwent the breast-conserving surgery equalled 40.3%. 
Younger women were treated with the breast-conserving 
surgery more frequently, since the value of the indicator 
was 43.6%.

The indicator that demonstrates the proportion of patients 
with breast cancer in the pT1 stage, who were treated with a 
use of the breast-conserving surgery, by place of living was 
presented in Table 5.

Taking into consideration the place of living, the frequency 
of the use of the breast-conserving surgery for pT1 cases was 
similar. The breast-conserving surgery was performed on 
40.0% of urban and on 42.2% of rural women.

Breast-conserving surgery in T1N0M0 cases
In the analysed cohort, there were 104 patients diagnosed with 
stage T1N0M0. On all of these patients a breast-conserving 
surgery was performed. The breast-conserving surgery was 
used for 86 patients, that is 82.7% and mastectomy was 
performed on 18 patients, that is 17.3%.

The percentage of patients treated with the breast-
conserving surgery with radiotherapy in the surgically 
treated group of patients with stage T1N0M0, taking into 
consideration the place of living was presented in Figure 3.

The breast-conserving surgery with radiotherapy was per
formed on 37 patients, that is 65.6% of patients with T1N0M0 
stage. The proportion of the use of this treatment procedure 
in urban areas equalled 36.5% and 31.6% in rural ones.

DISCUSSION

In Polish literature the results of the research on the breast-
conserving surgery use, based on the screening data, are not 
published. The only published results refer to clinical series. 
The studies of A. Nowicki et al carried out on the group of 
patients treated in years 1999–2003 in the Specialist Hospital 
in Torun showed that among 270 breast cancer patients the 
breast-conserving surgery was performed on 75 of them, 
that is on 28.8% [20].

The breast-conserving surgery was used rarely also in 
Podlaskie Voivodeship, only for 86 patients, that is 17.6% 
of the patients treated with a curative intent. The low value 
of the calculated indicator in the group of stage pT1 cancer 
patients – 40.4%, was the result of the inadequate treatment 
standard of the patients with an early stage breast cancer in 
Podlaskie Voivodeship. The possibility of a breast-conserving 
surgery should have been considered for all patients with an 
early stage of breast cancer.

Taking into consideration current recommendations for the 
use of the radiotherapy after the breast-conserving surgery, it 
should be stated that this standard have been used very rarely 
in Podlaskie Voivodeship. Only 63 patients from the study 
cohort, that is 12.6%, were treated with use of the radiotherapy 

p=0.83

40.3%

43.6%

0% 100%

≥70

50-69

15-49

breast-conserving surgery other surgical treatment

Figure 2. Percentage of pT1 cases receiving the breast-conserving surgery

Table 5. Number and percentage of pT1 cases receiving the breast-
conserving surgery by place of living

urban rural

pT1 cases No. of patients (%) 85 (100.0) 19 (100.0)

breast-conserving surgery in pT1 cases No. of patients (%) 34 (40.0)   8 (42.1)

p=0.98

p=0.79

35.6%

36.5%

31.6%

0% 100%

total

urban

rural

breast-conserving surgery+RT other surgical treatment

Figure 3. Percentage of T1N0M0 cases receiving the breast-conserving surgery 
with radiotherapy by place of living

398



Annals of Agricultural and Environmental Medicine 2013, Vol 20, No 2

Dominik Maślach, Michalina Krzyżak, Andrzej Szpak, Iwona Bojar, Magdalena Bielska-Lasota, Alfred Owoc﻿﻿﻿. The breast-conserving surgery of women with breast…

after the breast-conserving surgery. This treatment scheme 
was more frequently used with women living in urban areas 
– 14.4% in comparison to the patients living in the rural 
areas – 6.8%. Low indicators of the proportions of patients 
treated with the use of the breast-conserving surgery and 
radiotherapy, especially in rural areas, may have resulted from 
a low proportion of patients with cancer in stage eligible for this 
treatment and from radiation infrastructure shortages [21].

In Podlaskie Voivodeship during the research period there 
was one specialist oncological hospital in which it was possible 
to perform on the patients a radiotherapy after the breast-
conserving surgery. This fact and often large distances and 
long travel time to the place of the treatment, could have been 
the reasons of the rare use of the breast-conserving surgery 
with radiotherapy. The travel costs aren’t insignificant either. 
The unfavourable impact of long distances to the hospital on 
the availability of the procedures and treatment standards 
were indicated by A. Jones et al [22].

In the study cohort the proportion of patients who 
underwent the breast-conserving surgery as an independent 
method or in combination with radiotherapy decreased with 
age. The research results from Podlaskie Voivodeship showed 
that older women received a poorer quality cancer care than 
younger women, which is reflected in lower values of the 
indicators, that asses this treatment standard, in older age 
groups. The study of S. Siesling et al carried out in Holland 
indicated similar trends that confirm poorer availability of 
breast-conserving surgical treatment for older patients [23].

The proportion of patients with stage pT1 who underwent 
the breast-conserving surgery was another indicator that 
was calculated in Podlaskie Voivodeship. The calculated 
rate equalled 40.4%. There were no significant differences 
in the indicator’s value depending on the patients’ place of 
living (urban/rural).

In the study cohort, among patients who were diagnosed 
with a pT1 stage cancer, women in the recommended for 
screening age equalled 59.6%. The breast-conserving surgery 
was performed rarely, because on 40.3% of patients at the 
age of 50–69.

In years 2001–2002 in Poland an organised population 
screening was not realised and in Podlaskie Voivodeship only 
occasionally, regional educational activities were carried out. 
They were aimed at an early detection and an increase of the 
women’s knowledge about the risk factors. The low value of 
the indicator in the group of patients with a pT1 stage breast 
cancer is evidence to the lack of an effective programme whose 
goal is a detection of a cancer in an early stage. The calculated 
value is characteristic for populations in which early breast 
cancer detection programmes combined with coordinated 
activities, aimed to provide diagnosed patients with an access 
to the rapid and modern treatment, are not realised.

The evaluation of the breast-conserving surgery carried 
out with a help of a group of mentioned indicators that 
measure the standard of treatment, was supplemented by 
a factor which characterises the availability of the breast-
conserving surgery and radiotherapy for T1N0M0 cases. 
This indicator was used in the EUROCARE-3 high resolution 
study (1996–1998) [19].

The percentage of T1N0M0 cases receiving the breast-
conserving surgery with radiotherapy in Podlaskie 
Voivodeship (2001–2002) and in the countries included in 
the EUROCARE-3 high resolution study (1996–1998) were 
presented in Figure 4.

In Podlaskie Voivodeship the percentage of T1N0M0 cases 
receiving the breast-conserving surgery with radiotherapy 
equalled 20.8% and was lower than in the countries included 
in the mentioned studies in which it was approximately 
30.0% [19].

In the studied cohort all patients with a cancer in the 
T1N0M0 stage were treated with breast-conserving surgery 
methods. The breast-conserving surgery was performed on 86 
patients, that is 82.7% and an amputation was performed on 
18 patients, that is 17.3%. The breast-conserving surgery with 
radiotherapy was performed on 37 T1N0M0 patients, that 
is 35.6%. Among urban women, the proportion of patients 
treated with the analysed procedure equalled 36.5% and was 
better than the one among rural women where it was 31.6%.

The analysis of the frequency of the use of the breast-
conserving surgery in Podlaskie Voivodeship in comparison 
to the EUROCARE-3 high resolution study results proved 
that the standard of the oncological care in Podlaskie 
Voivodeship during the period of the study was lower than 
in many European countries. In mentioned studies, the 
highest indicator was recorded in France – 76%, the lowest 
in Estonia – 9%. In Podlaskie Voivodeship during the period 
of the studies (2001–2002) the situation was better than 
the general situation in Poland during the EUROCARE-3 
high resolution study (1996–1998), when the indicator for 
Poland was 16%. The data for Poland included Warsaw and 
Krakow [19].

The result of the analysis of the breast-conserving surgery’s 
clinical and economic effectiveness should encourage to more 
frequent use of this treatment standard. The clinical studies’ 
results have confirmed that with the correct classification of 
patients for the treatment, the results are not different from 
the mastectomy ones [12, 13, 14]. However, the research 
carried out by W. Barlow et al in years 1990–1997 in the 
United States has shown that the breast-conserving surgery 
and medical care’s costs are lower than the total expenditure 
to fund the treatment with mastectomy [24]. J. Campbell et al 
analysing the results of the study on the treatment of patients 
with a breast cancer in Great Britain in years 1985–2007, 
showed that in the long term perspective the costs related 
to the patients’ treatment do not differ depending on the 
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with radiotherapy
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use of the breast-conserving surgery or the radical breast 
amputation [25]. Some studies have proven that the cost 
of treatment and medical care of patients that underwent 
mastectomy are lower that the costs related to the breast-
conserving surgery. The cost calculations were carried out 
in the 80s and 90s of the 20th century. However, they were 
based on the observations on a few groups and the level of 
treatment and medical care costs varied [26, 27, 28].

In summary, decisions related to the funding and 
organisation of the breast-conserving surgery availability 
should be based on long term health and economic results’ 
evaluations. These evaluations show that health results of the 
breast-conserving surgery should encourage to a frequent 
application of this standard and that economic reasons 
shouldn’t be an indication to step away from the economically 
efficient methods.

CONCLUSION

The analysis that has been made allowed the evaluation 
of indicators that measure the frequency of the use of the 
breast-conserving surgery of patients with a breast cancer in 
Podlaskie Voivodeship which gives evidence to the existing 
possibilities for a systematic conduct of such research.

The results of the carried studies showed that modern 
treatment methods: breast-conserving surgery and breast-
conserving surgery with radiotherapy in the Podlaskie 
Voivodeship were applied much less frequently than in 
Western Europe countries, as it was demonstrated by the 
EUROCARE study. The rarely used breast-conserving 
surgery was a consequence of a low proportion of early 
breast cancer cases in Podlaskie Voivodeship in comparison 
to the same EUROCARE study. It is worth mentioning that 
the use of these procedures in Podlaskie Voivodeship was 
more frequent than in Poland.

The insufficient availability of the breast-conserving 
surgery in Podlaskie Voivodeship, especially in rural areas, 
may have been a result of an insufficient number of centres 
in which it was possible to carry out the breast-conserving 
surgery and non-implementation of an effective screening 
programme.

It should be aimed to provide a surgical treatment with 
the use of breast-conserving surgical methods to the highest 
possible percentage of patients. The increase of the percentage 
of patients treated with breast-conserving surgery methods 
can be a result of an effective screening realisation.

REFERENCES

1.	Berrino F, Capocaccia R. Survival of European cancer patients. In: 
Coleman MP. (Ed) Responding to the challenge of cancer in Europe. 
Institute of Public Health of the Republic of Slovenia 2008: 151–175.

2.	Bojar I, Biliński P, Boyle P, Zatoński W, Marcinkowski J, Wojtyła A. 
Prevention of female reproductive system cancer among rural and 
urban Polish pregnant women. Ann Agric Environ Med. 2011; 18: 
183–188.

3.	Kornafel J, Bidziński M, Gawrychowski K, Rzepka-Górska I, 
Urbański K, Zieliński J. Ginekologia onkologiczna. In: Krzakowski 
M, editor. Zalecenia postępowania diagnostyczno-terapeutycznego w 
nowotworach złośliwych. Część I. Onkologia w Praktyce Klinicznej; 
2007, 3, suppl. C. p. 283–321.

4.	Jassem J: Rak piersi. In: Krzakowski M, (Ed.). Zalecenia postępowania 
diagnostyczno-terapeutycznego w nowotworach złośliwych. Część I. 
Onkologia w Praktyce Klinicznej; 2007, 3, suppl. C. p. 179–222.

5.	Kietlińska Z, Zieliński J, Rustowski J, Wittczak-Ploch E, Sablińska B. 
Zasady postępowania onkologicznego w praktyce ogólnolekarskiej. 
Centrum Onkologii-Instytut im. M. Skłodowskiej-Curie, Warszawa; 1991.

6.	Early Breast Cancer Trialists’ Collaborative Group: Effects of 
radiotherapy and surgery in early breast cancer. An overview of the 
randomized trials. NEJM 1995; 333: 1444–55.

7.	Fisher B, Anderson S, Redmond C, et al. Reanalysis and results after 
12 years of follow-up in a randomized clinical trial comparing total 
mastectomy with lumpectomy with or without irradiation in the 
treatment of breast cancer. NEJM 1995; 333: 1456- 61.

8.	Early Breast Cancer Trialists̀  Collaborative Group (EBCTCG). 
Radiotherapy for early breast cancer. Cochrane Database Syst Rev. 
2002; 2: CD003647.

9.	Overgaard M, Hansen PS, Overgaard J, et al. Postoperative radiotherapy 
in high-risk premenopausal women with breast cancer who receive 
adjuvant chemotherapy. Trial. N Engl J Med. 1997; 337: 949–55.

10.	Overgaard M, Jensen MB, Overgaard J, et al. Postoperative radiotherapy 
in high-risk postmenopausal breast-cancer patients given adjuvant 
tamoxifen. DBCG 82c. Lancet 1999; 353: 1641–8.

11.	Farber S, Diamond LK, Mercer RD, et al. Temporary remissions in acute 
leukemia in children produced by folic acid antagonist, 4-aminopteroyl-
glutamic acid (aminopterin). N Engl J Med. 1948; 238: 787–793.

12.	Gage I, Recht A, Gelman R, et al. Long-term outcome following breast-
conserving surgery and radiation therapy. Int J Radiat Oncology Biol 
Phys. 1995; 33: 245–51.

13.	Winchester DP, Cox JD. Standards for diagnosis and management of 
invasive breast carcinoma. CA Cancer J Clin. 1998; 48: 83–107.

14.	Veronesi U, Cascinelli N, Mariani L, et al. Twenty-year follow-up 
of randomized study comparing breast saving burgery with radical 
mastectomy for early breast cancer. N Engl J Med. 2002; 347: 1227–1232.

15.	EUROCHIP European Cancer Health Indicator Project-II. The 
Action. Final Scientific Report European Commission Directorate 
for Public Health and Safety at Work 31/03/2008. http://www.tumori.
net/eurochip/

16.	EUROCHIP II European Cancer Health Indicator Project Final Report 
European Commission Directorate for Public Health and Safety at 
Work 15/07/2003. http://www.tumori.net/eurochip/

17.	EUROCHIP III European Cancer Health Indicator Project-III Interim 
Scientific Report European Commission Directorate for Public Health 
and Safety at Work 30/04/2010. http://www.tumori.net/eurochip/

18.	Esteban D, Whelan S, Laudico A, Parkin DM. Manual for Cancer Registry 
Personnel. Lyon: International Agency for Research on Cancer; 1995.

19.	Allemani C, Storm H, Voogd AC, Holli K, Izarzugaza I, Torrella-Ramos 
A, Bielska-Lasota M, et al. Variation in ‘standard care’ for breast cancer 
across Europe: A EUROCARE-3 high resolution study, European 
Journal of Cancer 2010; 46: 1528–1536.

20.	Nowicki A, Krajewski E, Maruszak M. Wczesne wyniki leczenia raka 
gruczołu piersiowego metodą oszczędzającą. Współczesna Onkologia 
2006; 10: 85–91.

21.	Krzyzak M, Maslach D, Bielska-Lasota M, Juczewska M, Rabczenko D, 
Marcinkowski JT, Szpak A. Breast cancer survival gap between urban 
and rural female population in Podlaskie Voivodship, Poland, in years 
2001–2002. Population study. Ann Agric Environ Med. 2010;17: 277–282.

22.	Jones AP, Haynes R, Sauerzapf V, Crawford SM, Zhao H, Forman D. 
Travel time to hospital and treatment for breast, colon, rectum, lung, 
ovary and prostate cancer. Eur J Cancer. 2008; 44: 992–9.

23.	Siesling S, van de Poll-Franse LV, Jobsen JJ, Repelaer van Driel OJ, 
Voogd AC. Explanatory factors for variation in the use of breast 
conserving surgery and radiotherapy in the Netherlands, 1990–2001. 
Breast 2007; 16: 606–14.

24.	Barlow WE, Stephen H. Taplin SH, Cathleen K. Yoshida CK, Buist DS, 
Seger D, Brown M. Cost Comparison of Mastectomy Versus Breast-
Conserving Therapy for Early-Stage Breast Cancer. Journal of the 
National Cancer Institute 2001; 93: 447–455.

25.	Campbell JD, Ramsey SD. The costs of treating breast cancer in the 
US: a synthesis of published evidence. Pharmacoeconomics 2009; 
27(3): 199–209.

26.	Munoz E, Shamash F, Friedman M, Teicher I, Wise L. Lumpectomy 
vs mastectomy. The costs of breast preservation for cancer. Arch Surg. 
1986; 121: 1297–301.

27.	Desch CE, Penberthy LT, Hillner BE, McDonald MK, Smith TJ, Pozez 
AL, et al. A sociodemographic and economic comparison of breast 
reconstruction, mastectomy, and conservative surgery. Surgery 1999; 
125: 441–7.

28.	Norum J, Olsen JA, Wist EA. Lumpectomy or mastectomy? Is breast 
conserving surgery too expensive? Breast Cancer Res Treat. 1997; 45: 
7–14.

400


