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Abstract: Objective: To investigate the clinical efficacy and safety of short-term radiotherapy and traditional radio-
therapy after breast conserving surgery for breast cancer. Methods: A total of 128 patients with breast cancer, 
who underwent radiotherapy after breast conserving surgery from January 2013 to June 2015 at our hospital, 
were enrolled in this study. All of them were randomly divided into the traditional radiotherapy group (conformal 
intensity-modulated radiotherapy combined with electron beam boost) and the short-term radiotherapy group (con-
formal intensity-modulated radiotherapy with tumor bed boost). The duration and expense of hospitalization, and 
the cosmetic effects of breast were evaluated and compared between the two groups. In addition, the survival rate, 
recurrence rate, and the incidences of distant metastasis and the side effects in both groups were evaluated and 
compared. Results: The results showed that there were no significant differences between the two groups with 
respect to the 2-year overall survival rate, recurrence rate, cosmetic effects, the incidence of side effects, and the 
expenses of hospitalization (all P>0.05). However, the duration of hospitalization in the short-term radiotherapy 
group was lower than that in the traditional radiotherapy group (28.3±2.5 d vs. 45.5±3.7 d, P=0.021). What’s 
more, the incidence of distant metastasis in the short-term radiotherapy group was lower than that in the traditional 
radiotherapy group (3.1% vs. 15.8%, P=0.034). The progression-free survival rate, in the short-term radiotherapy 
group was higher than that of the traditional radiotherapy group (89.1% vs. 70.3%, P=0.008). Conclusion: The short-
term radiotherapy can effectively shorten the duration of hospitalization, improve the progression-free survival, and 
reduce the incidence of distant metastasis, in comparison with the traditional radiotherapy.
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Introduction

Recently, the morbidity of breast cancer in 
females has been increasing to about 5%, with 
an upward trend in younger women [1-3]. In 
some areas, the incidence of breast cancer has 
become the second highest cancer following 
lung cancer [4]. With the continuous develop-
ment of medical technology and in-depth 
research on breast cancer, most breast can-
cers can be screened at the early stage, and 
treated timely. Meanwhile, the treatment of 
breast cancer has gone through different his-
torical stages, from the traditional radical mas-
tectomy, to modified radical mastectomy, then 
to breast conserving surgery [5]. Breast pre-
serving surgery can not only remove the lesions, 
but also abandon the destruction on breast 
appearance that caused in traditional radical 

surgery by local tumor removal. Therefore, cur-
rently, breast conserving surgery is recom-
mended as a standard surgery for breast can-
cer, especially for the patients at the early 
stage. Usually, patients are required to undergo 
traditional postoperative radiotherapy and che-
motherapy after resection of the tumor and axil-
lary lymph node, so as to reduce the risk of 
tumor recurrence, distant metastasis and mor-
tality [6, 7].

With the development of medical equipment, 
there are a number of radiotherapy techniques, 
among which, three-dimensional conformal 
radiotherapy and intensity-modulated radio-
therapy are the most commonly adopted [8]. 
However, the duration of these two kinds of 
treatment is relatively longer, however, a long-
term radiotherapy will result in delayed chemo-
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therapy, which may increase the risk of distant 
metastasis [9, 10]. Therefore, the radiotherapy 
duration is vital for the prognosis of patients 
with breast cancer and the control of radiother-
apy duration is necessary.

In order to shorten the radiotherapy duration, 
conformal intensity-modulated radiotherapy 
with tumor bed boost has gradually been recog-
nized [11]. To further elucidate the importance 
of the radiotherapy duration, and optimize the 
radiotherapy modality in the treatment of 
breast cancer, a total of 128 patients with 
breast cancer were enrolled in this study and 
the patients were given either traditional or 
short-term radiotherapy after breast conserv-
ing surgery to analyze and compare the clini- 
cal efficacy and side effects of these two 
treatments.

Materials and methods

Patients

This study was approved by local Ethics Com- 
mittee, and the signed consent was obtained 
from every patient before the experiment  
started. A total of 128 female patients with 
breast cancer who underwent radiotherapy 
after breast conserving surgery from January 
2013 to June 2015 at our hospital were enrolled 
in this study.

The patients all met the following criteria: pri-
mary breast cancer; patients underwent breast 
conserving surgery; single tumor lesions were 
confirmed pathologically; no calcification lesi- 
ons in the breast; non-postmenopausal women 
and without other endocrine or metabolic dis-
eases. The exclusion criteria included: patients 
accompanied with severe heart, lung, brain, 
liver and kidney dysfunction; pregnant women; 
patients with distant metastasis.

The patients were divided randomly into the 
traditional radiotherapy group (64 cases) and 
the short-term radiotherapy group (64 cases). 
Patients in the traditional radiotherapy group 
received conformal intensity-modulated radio-
therapy combined with electron beam boost, 
and patients in the short-term radiotherapy 
group were given conformal intensity-modulat-
ed radiotherapy with tumor bed boost.

Intervention

The radiotherapy should be taken within 3-20 
weeks after breast conserving surgery, using 6 

MV-X intensity modulated radiation to the whole 
breast, interpectoral lymph nodes and axillary 
lymph node at a prescription dose to 95% iso-
dose line [12].

In traditional radiotherapy, the target radiation 
dose was 46 GY (2.0 GY/time, 23 times), follo- 
wed by electron beam boost of 15 GY (2.5 GY/
time, 6 times) at a period of 6 weeks. In short-
term radiotherapy, the target radiation dose 
was 48 GY (2.0 GY/time, 24 times), and tumor 
bed boost was added to gain a total dose of 60 
GY at a period of 5 weeks. In addition, a total of 
50 GY (2 GY/time, 25 times) radiation was given 
to the supraclavicular lymph drainage area on 
the condition that the number of positive axil-
lary lymph node metastasis was over 3.

After radiotherapy, patients received chemo-
therapy for 3 courses with 21-day as a course, 
by using CAF modality (cyclophosphamide 600 
mg/m2, intravenously, at d1 and d8; pirarubicin 
50 mg/m2, intravenously, at d2; fluorouracil 
600 mg/m2, intravenously, at d1 and d8) or TE 
modality (epirubicin 60 mg/m2, intravenously, 
at d1; docetaxel 75 mg/m2, intravenously, at 
d1). All the patients were followed up for two 
years by outpatient consultation or phone call-
ing every three months for the first year after 
discharge, and every six months thereafter.

Outcome measures

Major outcome measures covered 2-year sur-
vival rate (overall survival and progression-free 
survival), 2-year recurrence rate, and 2-year 
distant metastasis rate.

Secondary outcome measures included the 
expense of hospitalization, side effect incidenc-
es (involving radiation pneumonitis, pericardi-
tis, radioactive esophagitis, acute skin reaction 
(grade I-II)), and the cosmetic effects of breast 
which was divided into four grades in accor-
dance with the Joint Center for radiotherapy 
standard [13]. The content of evaluation con-
sisted of breast symmetry, breast hardness, 
nipple color, and patients’ feelings.

Statistical analysis

All the data were processed by statistical soft-
ware SPSS16.0. Continuous data were expre- 
ssed as mean ± sd and analyzed by using inde-
pendent t test. Besides, categorical data were 
expressed as percentage and analyzed by 
using Chi-square test. P<0.05 was considered 
statistically significant.
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Results

Patient characteristics

As shown in Table 1, there were no significant 
differences between the two groups regard- 
ing to age, tumor size, tumor-node-metastasis 
(TNM) staging and chemotherapy modality 
(P>0.05).

The overall survival rate, progression-free sur-
vival rate, recurrence rate and distant metas-
tasis rate

As shown in Table 2, the distant metastasis 
rate in the short-term radiotherapy group was 
3.1%, which was significantly lower than that in 
the traditional radiotherapy group (P=0.034), 

Table 4 describes that both radiotherapy mo- 
dalities achieve satisfactory cosmetic effects. 
In the short-term radiotherapy group, the num-
ber in excellent, good, moderate and poor lev-
els was 29, 24, 10 and 1, respectively. And the 
number in excellent, good, moderate and poor 
levels in the traditional radiotherapy group was 
28, 25, 9 and 2, respectively. No statistically 
significant difference was found between the 
two groups (P=1.000).

Side effects of the two groups

As shown in Table 5, the incidence of radiation 
pneumonitis, radiation esophagitis, pericarditis 
and acute skin reaction (grade I-II) in the short-
term radiotherapy group was 1 (1.5%), 10 
(15.6%), 2 (3.1%) and 31 (48.4%), respectively. 

Table 1. Patients’ characteristics
Short-term  

radiotherapy  
group (n=64)

Traditional  
radiotherapy  
group (n=64)

t/X2 P

Age (year) 39.6±5.3 39.1±5.6 0.681 0.269
Tumor size (cm) 1.47±0.2 1.50±0.3 1.210 0.310
TNM staging (n) 0.040 0.980
    I 31 30
    IIa 21 22
    IIb 12 12
BMI (kg/m2) 26.1±3.6 26.1±3.6 0.991 0.699
Chemotherapy (n) 0.791 0.374
    CAF 38 33
    TE 26 31

Table 2. The overall survival rate, progression-free survival rate, 
recurrence rate, and the distant metastasis rate

Short-term  
radiotherapy  
group (n=64)

Traditional  
radiotherapy  
group (n=64)

X2 P

Overall survival 98.4% 96.9% 0.000 1.000
Progression-free survival 89.1% 70.3% 6.950 0.008
Recurrence 6.2% 10.9% 0.398 0.528
Distant metastasis 3.1% 15.8% 4.506 0.034

Table 3. Duration and expense of hospitalization
Short-term  

radiotherapy 
group (n=64)

Traditional  
radiotherapy  
group (n=64)

t P

Duration (d) 28.3±2.5 45.5±3.7 3.421 0.021
Expense (ten thousand yuan) 2.5±0.2 2.6±0.5 1.082 0.366

The progression-free survival 
rate, in the short-term rad- 
iotherapy group was higher 
than that of the traditional 
radiotherapy group (89.1% 
vs. 70.3%, P=0.008). And 
there was no difference bet- 
ween the two groups in the 
overall survival rate and lo- 
cal recurrence rate (both 
P>0.05).

The duration and expense of 
hospitalization

The duration to receive ra- 
diotherapy and expense of 
hospitalization in the two 
groups are provided in Table 
3. The statistical analysis 
indicated that the durati- 
on of hospitalization in the 
short-term radiotherapy gro- 
up (28.3±2.5 d) was shorter 
than that in the conventional 
radiotherapy group (45.5± 
3.7 d, P=0.021). And there 
was no significant difference 
between the two groups with 
respect to the expense of 
hospitalization (2.5±0.2 vs. 
2.6±0.5 ten thousand yuan, 
P=0.366).

The cosmetic effects in the 
two groups
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And the incidence of radiation pneumonitis, 
radiation esophagitis, pericarditis and acute 
skin reaction (grade I-II) in the traditional radio-
therapy group was 2 (3.1%), 12 (18.8%), 4 
(6.2%) and 32 (50%), respectively. No signifi-
cant difference was found in the abovemen-
tioned measures between the two groups 
(P=1.00).

Discussion

In this study, a total of 128 breast cancer 
patients who received breast conserving sur-
gery were enrolled and divided into two groups 
to receive two different radiotherapy modali-
ties, the short-term radiotherapy and the tradi-
tional radiotherapy. The results represented 
that the duration of hospitalization in the short-
term radiotherapy group after breast conserv-
ing surgery was shorter than that in the tradi-
tional radiotherapy group. The cause of this 
difference may be that the short-term radio-
therapy used a higher target dose in tumor bed 
in a relatively short period [14, 15]. As the high 
dose of radiation would not cause serious inju-
ry to the organs, the short-term radiotherapy 
not only guaranteed the safety and efficacy, but 
also shortened the radiotherapy duration [16, 
17].

When it came to the cosmetic effects, this 
study demonstrated no significant difference 
between the two groups (P>0.05), which was 
consistent with the results reported by Whelan 
et al. [18]. It is noted that the cosmetic effects 
are mainly associated with the range of surgi- 
cal trauma, and there is no direct relationship 
with radiation dose and/or radiation duration. 

cm normal tissue outer of tumor margins and 
the cosmetic effect was relative good, while for 
patients with extensive intraductal component 
in breast cancer, the cosmetic effect was rela-
tive poor. Because the cancer cells invaded the 
surrounding tissue, so lead to the expanded 
area of surgical resection. Moreover, it has 
been reported that tumor location, clinical 
stage, tumor size and local infection were relat-
ed to cosmetic effects [20]. Therefore, we 
believed that cosmetic effects can be impro- 
ved by modifying surgical techniques.

In addition, this study presented that there was 
no significant difference regarding to the 2-year 
overall survival rate and local recurrence rate. 
However, the progression-free survival rate in 
the short-term radiotherapy group was higher 
than that of the traditional radiotherapy group, 
indicating short-term radiotherapy can improve 
the clinical prognosis. What’s more, our study 
also found that the incidence of distant metas-
tasis in the short-term radiotherapy group was 
significantly lower than that in the traditional 
radiotherapy group. This may because the 
short-term radiotherapy can shorten the radio-
therapy duration, which guaranteed the timely 
chemotherapy post radiotherapy, and reduced 
the risk of tumor metastasis [12, 20, 21]. This 
study also showed that the incidence of side 
effects in both groups were very similar, includ-
ing radiation-induced pneumonia, esophagitis, 
pericarditis and acute skin reaction (grade I-II). 
Although the radiation duration was shortened 
in patients received short-term radiotherapy, 
the total dose of radiation was the same in the 
two groups, indicating that the two radiothera-
py modalities were relatively safe.

Table 4. The comparison of cosmetic effects between the two groups
Excellent Good Moderate Poor X2 P

Short-term radiotherapy group (n=64) 29 24 10 1 0.000 1.000
Traditional radiotherapy group (n=64) 28 25 9 2

Table 5. Side effect incidences

Side Effects
Short-Term  

Radiotherapy  
Group, n (%)

Traditional  
Radiotherapy  
Group, n (%)

X2 P

Radiation Pneumonitis 1 (1.5%) 2 (3.1%) 0.000 1.000
Radiation Esophagitis 10 (15.6%) 12 (18.8%) 0.055 0.815
Pericarditis 2 (3.1%) 4 (6.2%) 0.175 0.676
Acute Skin Reaction (Grade I-II) 31 (48.4%) 32 (50%) 0.000 1.000

Whelan reported that, the 
breast cosmetic effects were 
different in individual surgical 
resections according to the 
different types of breast can-
cer [18, 19]. To be specific, 
for general breast cancer, 
90% of patients can obtain 
negative margins in normal 
tissue after the resection of 1 
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There are still some limitations in the current 
study, such as the small size of patients, and 
the short term of follow-up, which may cause 
some statistical bias in this study. So, there is a 
need to collect more cases with a long-term 
follow-up to further verify the findings in this 
paper.

In conclusion, the short-term radiotherapy can 
effectively shorten the duration of hospitaliza-
tion, improve the progression-free survival, 
reduce the incidence of distant metastasis 
compared with the traditional radiotherapy, 
which can be popularized in the clinical prac-
tice as a new method in the treatment of breast 
cancer.
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