
Objective: Breast cancer is one of the most common types of cancer in women, and the first-line treatment for it is surgery. Depending on 
the patient’s condition, either of the following may be selected: breast-conserving surgery, modified radical mastectomy, radical mastectomy, 
or simple mastectomy. According to treatment guidelines, chest wall involvement, axillary lymph involvement, and tumors >5 cm should 
be treated with radiotherapy. Postoperative radiotherapy is required to provide local control and prevent distant metastases. In addition, 
chemotherapy in early stage breast cancer with axillary involvement increases survival by preventing distant metastases. The contribution of 
radiotherapy to local and remote control after mastectomy was examined.

Methods and Results: In this retrospective study, 1,073 breast cancer patients who were admitted to our clinic during a period of five years 
were included and their postoperative radiotherapy treatment results were evaluated.

Conclusion: In patients undergoing radiotherapy, a 6% local recurrence and 88% survival was found in five years. Also, locoregional recurrence 
was statistically and significantly lower in those undergoing radiotherapy (p=0.0001).
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INTRODUCTION
Breast cancer is one of the most common types of cancer in 

women and the most common cause of female death with a 

worldwide incidence rate of 29%. A study in the United States 

reported that every year 46,000 out of 183,000 newly diagnosed 

breast cancer patients die (1). While breast cancer was detected 

in 17% of cancer patients who visited our outpatient clinic, the 

proportion of patients who underwent mastectomy was 60%, 

which decreased over the years.

Generally, women over 50 years of age, having a relative with 

breast cancer, and those who give birth to their first child after 

30 years of age are considered as the high-risk group (2). Breast 

cancer has also been associated with environmental factors in 

patients with similar characteristics. It is rarely seen (1%) and has 

a poor prognosis in men. Tumor is localized in the upper outer 

quadrant in 38.5%, in the upper inner quadrant in 14.2%, in 
the central quadrant in 29%, lower outer quadrant in 8.8%, and 
lower inner quadrant in 5% of the cases. While it is frequently 
seen in the left breast, only 1-2% of the cases are bilateral (3).

Pathological features are important in determining the 
treatment and prognosis of the disease. Breast cancers are 
broadly classified as ductal and lobular. Ductal cancers further 
include carcinoma in situ, infiltrative ductal cancer, medullary 
cancer, tubular cancer, mucinous cancer, infiltrative lobular 
cancer, Paget’s disease, and inflammatory breast cancer.

Moreover, for patients with operable breast cancer at early 
stages, radical mastectomy, modified radical mastectomy (4), 
simple mastectomy, and breast-conserving surgery may be used.

Radiotherapy applied accurately to the risk groups increases 
local control and decreases distant metastasis. In patients with 
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positive axillary lymph node and skin involvement >5 cm, or 

positive surgical margin, and the tumor localized in the inner 

quadrant or areolar region of the breast, radiotherapy should be 

applied to the region of mammaria interna (5).

Interestingly, a prolonged survival has been reported with 

chemotherapy, particularly in patients with T1-2 and axillary 

involvement. While cyclophosphamide (C), methotrexate (M), and 

fluorouracil (F) are applied in the low-risk groups, C, adriamycin 

(A), and F are applied in the high-risk ones (6).

Additionally, tamoxifen, which is an antiestrogen, is used as 

an adjuvant at daily doses of 20 mg in premenopausal and 

postmenopausal women (7). It also decreases the risk of breast 

cancer in the contralateral breast.

Although many variables are thought to affect the prognosis 

of breast cancer, it is based on the time from treatment to 

recurrence and the total survival time. 

Stromal invasion: It is one of the important prognostic factors. 

While in situ cancers are noninvasive and treated only by 

mastectomy, the invasive cancers may require chemotherapy, 

radiotherapy, and antiestrogen therapy after surgery.

Besides, several prognostic facts have been reported to greatly 

impact the survival and local control, such as the number of 

lymph nodes involved in the axillary region, their diameter, and 

extracapsular invasion are used in staging. While the prognosis 

of patients with <4 axillary involvements is comparable to those 

without lymph node involvement, it is worse in the presence 

of >4 involvements. Thymidine-binding index determines the 

cells in the synthesis (S) phase of the tumor, and is considered as 

the basis of the decision to administer chemotherapy in patients 

with risk of early recurrence (8). The tumor-doubling time differs 

in every tumor. Large tumors generally have higher grades and 

frequent lymphatic invasion with worse prognosis. While the 

axillary lymph node involvement in tumors <1 cm in size is seen 

in 25% of the cases, its incidence rises up to 78% in large tumors 

(9). Moreover, medullary, tubular, mucinous, and adenoid 

cystic cancers have a relatively good prognosis, however, the 

signet ring cell, inflammatory types, and carcinosarcomas lead 

a more aggressive course, and their five-year survival rate is 

reported to be only 11% (10). Some studies have demonstrated 

the association between the presence of vascular and lymphatic 

invasion, recurrence, and metastasis (11). Abnormal ploidy 

along with increased percentage of cells in S phase indicates 

lower disease-free survival and poor prognosis (12). Ki-67, 

showing proliferating cells in the tumor, is an indicator of early 

recurrence.

A majority of (70%) breast cancer patients have estrogen 

receptors. The estrogen-receptor-positivity rates have been 

reported as 80% and 60% in patients >60 and <40 years of 

age, respectively (8). The presence of receptor in the tumor 

affects the response to hormone therapy, thereby affecting 

the disease prognosis. Treatment approaches in breast cancer 

have been standardized based on the receptor status. While 

in the presence of estrogen and progesterone receptors, the 

response rates to hormone therapy have been indicated as 

55-60% and 45-60%, respectively, it is reported to be only 8% 

in patients without estrogen or progesterone receptors (13). 

A 75-80% treatment response rate and improved prognosis 

are observed in patients having estrogen and progesterone 

receptors (14). Additionally, epidermal growth factor is 

negatively associated with estrogen-receptor positivity and 

is an indicator of poor prognosis (15). P-53 gene controls 

DNA damage and prevents the replication of damaged DNA. 

This feature is not present in the mutant gene. While this 

characteristic is not seen in 27-62% of breast cancer patients 

(16), C-erbB-2 is detected in 20% of the patients with breast 

cancer. This protein is correlated with poor histological grade 

and lymph node involvement (17).

METHODS
In this retrospective study, the postmastectomy treatment results 

of 1,073 breast cancer patients who were admitted to our clinic 

between 1,987 and 1,991 were evaluated. The study being 

retrospective, no approval from ethics committee and informed 

consent from the participants were required. The patients in 

this study had right (n=529:49%), left (n=567:51%), and bilateral 

breast cancers (n=23:2%), and the study population consisted of 

postmenopausal (55%) and premenopausal patients (45%), and 

16.5% of them were <35 years of age.

Table 1 presents the distribution of the patients according to 

histological characteristics, Table 2 shows the types of surgery, 

and the different stages of the surgery are presented in  

Graphic 1.

Of note, patients who had undergone breast-conserving surgery, 

which make up 20% of the patients, were not included in this 

study.

Radiotherapy: Postmastectomy, 835 patients (77%) underwent 

adjuvant radiotherapy. Of those, 50 Gy dose was delivered 

tangentially to the chest wall, supraclavicular, and the axillary 

region in 829 patients and 53-70 Gy doses to 6 patients. The 

remaining 238 patients (22%) did not receive radiotherapy.
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Chemotherapy: A total of 644 patients received adjuvant 

chemotherapy. Most frequently, a combination of CMF, was 

administered to 457 patients before and after radiotherapy 

for a total of six courses. F-cyclophosphamide-adriamycin or 

epirubicin combination was added to the risky patient groups.

Surgery: Of all the patients who underwent mastectomy, axillary 

curettage was not performed in 354 patients and 495 of them 

underwent inadequate axillary dissection. In addition, there was 

no pathological information about axillary involvement in 86 

patients (Table 3).

Hormone treatment: A total of 804 patients used tamoxifen for 

1-5 years. The receptor status of the patients was not determined 

in premenopausal patients before hormone therapy. Tamoxifen 

was administered to 92 postmenopausal and 16 premenopausal 

patients as an adjuvant monotherapy.

RESULTS
Local control: During the follow-up period of 84 months, local 

recurrence was detected in 67 (6%) and regional recurrence in 

19 (2%) patients (3-60 months). Local recurrence developed 

in 27 (40%) premenopausal, 39 (58%) postmenopausal, and 1 

pregnant patients. Regional recurrences, on the other hand, 

were detected in regions of ipsilateral axillary (n=4), ipsilateral 

supraclavicular (n=14), and mammaria interna (n=1). Of the 

238 patients who did not receive radiotherapy, 49 developed 

locoregional and 40 local recurrences. Likewise, of the 835 

patients who received radiotherapy, 37 developed locoregional 

and 30 local recurrences. Radiotherapy reduced locoregional 

recurrences by 5.6 times, thereby reducing locoregional 

relapses both statistically and significantly (p=0.0001) (Table 4). 

However, the difference in survival between these groups was 

not significant.

Distant metastases: Shortly after the onset of local recurrence, 

40 (60%) out of the 67 patients with local recurrences developed 

distant metastases. Distant metastases were seen in the bone, 

lung, liver, brain, and soft tissue in 185 stage 3A and 94 stage 

2B patients in the same order of frequency. Table 5 shows the 

relation between disease-free survival and survival rates and 

treatment outcomes.

Survival: The Cutler-Ederer method was used for the estimation 

of disease-free survival and survival analysis. Results were 

obtained after eight years of follow-up.

Table 3. Number of dissected lymph nodes

Number of lymph nodes Patients 

n %

0 354 27

1-3 306 18

4-7 189 30

8+ 138 16

Unknown  86 9

Table 4. Effect of radiotherapy on locoregional control

Without 
radiotherapy

Radiotherapy p value

Without loco/regional 
recurrence

79% 95.6% 0.0001

Locoregional 
recurrence

20% 4.3%

Table 1. Distribution by histology

Histological characteristics n %

Ductal 1009 0.94

Invasive ductal 883

Medullary       35

Scirrhous 29

Intraductal 22

Mucinous 16

Mixed 8

Comedo 7

Tubular 6

Papillary 2

Inflammatory 1

Lobular 41 0.04

Paget’s disease 4 0.003

Others 19 0.017

Table 2. Types of mastectomies

Types of surgery n %

Simple mastectomy-axillary curettage 538 49

Modified radical mastectomy 395 36

Simple mastectomy 120 11

Radical mastectomy 43 4

Graphic 1. Distribution by stages
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DISCUSSION
Although the locoregional failure in patients undergoing surgery 

has been found to be at higher frequency compared to the 

patients who received postoperative radiotherapy, controversy 

about radiotherapy continues. While many studies have reported 

that breast cancer is a systemic disease from the beginning, and 

that local treatment will not be beneficial, it is important to 

improve the locoregional control and quality of life in a group of 

patients using radiotherapy.

Kae and Johansen (18) from Copenhagen compared the 

outcomes of radical mastectomy and radiotherapy applied 

after simple mastectomy in 715 patients, and after 15 years 

concluded that radiotherapy was more successful in preventing 

locoregional and distant metastases. In the first Stockholm Breast 

Cancer Study, the beneficial effects of pre- or postoperative 

radiotherapy were investigated, without any difference between 

both applications. However, locoregional success was reported 

to be better in patients undergoing radiotherapy (19). Moreover, 

in the combined results of the Oslo II and Stockholm Breast 

Cancer Studies performed to better evaluate patients who 

benefited from radiotherapy, it was reported that radiotherapy 

administration increased locoregional control and reduced 

distant metastases in 37% of the patients with axillary lymph 

node involvement (20).

On the other hand, it has been suggested that although 

radiotherapy may increase local control, when delivered 

especially to the left chest wall in cases of left breast cancer can 

result in cardiac deaths. Nevertheless, the rates of mortality due 

to cardiovascular diseases in patients undergoing postoperative 

radiotherapy at the Christie Hospital in England, after 14 years 

of follow-up, were lower than those seen in patients with local 

recurrence (21).

In the present study, local recurrence was observed in 21% (49 

out of 238) of the patients who did not receive postoperative 

radiotherapy, while it was only 4% in (out of 848 patients) those 

who received radiotherapy. Radiotherapy therefore reduced 

locoregional recurrences by 5.6 times. Besides, locoregional 

recurrence was also statistically and significantly lower in those 

undergoing radiotherapy (p=0.0001). Additionally, distant 

metastasis developed in 60% of the patients who had local 

recurrences. This rate emphasizes the impact of local control 

on distant metastases. The survival rate of 76% in patients 

undergoing postoperative radiotherapy dropped to 65% when 

radiotherapy was not applied.

In 1995, the Early Breast Cancer Trialists’ Collaborative group 

evaluated 17,273 patients from 36 different randomized 

trials and reported that postoperative radiotherapy increased 

local control three-fold compared to surgery but without any 

difference in 10-year survival rates (22). The presence and 

number of axillary lymph nodes involved were underlined so as 

to reveal the real beneficiaries from radiotherapy. Additionally, 

in their study, Valagussa et al. (23) demonstrated that relapses 

in Stage T1 breast cancer patients with axillary lymph node 

involvement were seen more frequently when compared with 

Stage 4 breast cancer patients without axillary involvement, 

and factors that are effective in locoregional success were also 

determined.

Further, in a radical mastectomy series followed-up for more than 

50 years, Haagensen and Bodian (24) found local recurrences 

in 5%, 8-12%, and 20-42% of the patients with involvement 

of <4, 4-7, and >8 axillary lymph nodes, respectively, and 

recommended radiotherapy in patients with >4 axillary node 

involvement. Similarly, in the Oslo II study, it was seen that in 

patients with >4 axillary lymph node involvement and inner 

quadrant breast cancer, radiotherapy was more successful in 

increasing local control and preventing distant metastases (25). 

Interestingly, Fletcher et al. (26), in their study between the 

years 1963 and 1977, investigated 941 patients with axillary 

involvement and found that the 10- and 20-years survival rates 

were 55% and 50%, respectively, in 70% of their patients who 

received radiotherapy. When 1-3, and >4 lymph nodes were 

involved, the 10- and 20-year survival rates were reported as 50% 

and 48%, respectively. In patients with more >4 lymph nodes, 

recurrence was found most frequently in the chest wall.

When the relationship between axillary involvement and 

local recurrence was evaluated in our clinic, local recurrence 

was observed in 28% of the patients with 4-7 lymph node 

involvement, while it was 27% in patients without axillary 

Table 5. Treatment modalities and results 

Patients 
number

Disease-free 
survival

Survival 
rates

General 1,073 73% 81%

Only RT + 77 76% 80%

RT - 238 65% 80%

RT + CT + TMX 758 75.5% 81%.5

Lymph node - 354 83% 88%

Lymph node + 619 69% 78%

Local recurrence 67 22.5% 54%

Distant metastasis 406 22.5% 45.5%

RT: Radiotherapy, CT: Chemotherapy, TMX: Tamoxifen
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involvement. This high rate suggests that insufficient number of 

axillary lymph nodes were removed and correct staging could 

not be performed.

Furthermore, the Danish Breast Cancer Study Group has reported 

that the survival rates increase as the number of investigated 

axillary lymph nodes increase. According to their study, a 

significant difference in the survival rates were seen between 

the patients in whom more than and less than 10 axillary lymph 

nodes were removed (27).

Although the increasing effectiveness of radiotherapy in patients 

with axillary lymph node involvement has been demonstrated, 

the opinion that it adversely affects survival has been entertained 

for years. Cuzick et al. (28) in their meta-analysis evaluated eight 

studies and reported that the survival was worse in patients 

who received radiotherapy to their chest wall and those who 

were followed-up for 15 years; however, the cause could not be 

determined.

In order to be able to demonstrate that a treatment modality 

is effective, there should be a risk of recurrence of the disease 

in that area. However, radiotherapy was applied to all operated 

patients without staging in the first radiotherapy studies; 

therefore, the contribution of radiotherapy to local control could 

not be demonstrated.

In 1994, Cuzick et al. (29) reported that their meta-analysis was 

not valid, and neither were those reported in Oslo II, Heidelberg, 

and I. Stockholm studies. They reported that radiotherapy could 

cause cardiac toxicity due to technical reasons and high energy 

applications. Cuzick et al. (29) also demonstrated that reducing 

cardiac morbidity could contribute to survival.

On the other hand, chemotherapy has become a standard 

postoperative application since 1970s. However, it has been 

shown that the success rates of chemotherapy or radiotherapy 

alone cannot be more than the results obtained with their 

combination. Sykes et al. (30) applied doxorubicin and 

cyclophosphamide after mastectomy to 400 stage 2-3 patients, 

and added radiotherapy to 38% of patients. The local recurrence 

rate was 15% in the group of patients who received only 

chemotherapy, which was twice the number of patients treated 

with radiotherapy.

Griem et al. (31) from the Dana Farber Institute reduced the 

local recurrence rate to 20% in risky breast cancer patients when 

only chemotherapy was applied; however, local recurrence rate 

dropped down to 2% when chemotherapy was combined with 

radiotherapy.

In the Stockholm Breast Cancer Study II (32), CMF was compared 

with postoperative radiotherapy, and it was demonstrated that 

in postmenopausal women, radiotherapy increased disease-

free survival, and at the same time decreased the rates of 

distant metastases in both post- and premenopausal women. 

Further, Fowble et al. (33) evaluated patients with 4-7 axillary 

lymph node involvement and tumors over 5 cm and reported 

that radiotherapy in combination with chemotherapy would 

contribute to local control and survival.

Although the contribution of radiotherapy to locoregional 

control was shown in these studies, its contribution to survival 

could not be demonstrated. The Danish Breast Study Group 

compared chemotherapy with chemotherapy plus radiotherapy 

in 1473 stage T3-4 risky breast cancer patients. Local control rates 

increased from 47% to 54% and survival rates from 63% to 68% 

in patients who underwent special treatment planned with the 

aid of tomography. The increase in survival rates was significant 

in patients with premenopausal patients with involvement of >4 

axillary lymph nodes (34).

CONCLUSION
Radiotherapy delivered after mastectomy in breast cancer 

patients with involvement of >4 axillary lymph nodes and 

breast tumors >5 cm decreases local recurrence rate from 

20% to 5%, and that increased local control also contributes 

to survival by lowering the rates of metastasis. In our patients, 

treatment was planned according to postoperative pathology 

reports, and thanks to radiotherapy applied to patients with 

axillary lymph node involvement, a five-year local recurrence, 

rate of 6%, and a highly increased survival rate of 88% were 

achieved.
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