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Abstract 

Background: Breast cancer is the most common malignant neoplasm and a leading cause of death in 

women worldwide. Radiation therapy for breast cancer is usually performed after surgery and is an integral 

component of breast-conserving therapy as well as after post mastectomy. The dose of radiation must be 

strong enough to ensure the eradication of cancer cells.  

Objectives: To compare two different dose fractionation radiotherapy schedules in terms of: a) Loco 

regional control & distant metastasis b) Acute and late radiation induced toxicities. 

Methodology:  Study was prospective and patients were divided into two groups- Group A and Group B. 

Group A- These patients were given Accelerated Hypofractionated Schedule (Study group) – 40 Gy/17 

fractions/3.2 weeks @ 2.35 Gy/fraction. Group B- These patients were given Conventional Fractionation 

Schedule (Control group) - 50 Gy/25 fractions/5 weeks @ 2 Gy/fraction. 

Results: The median age of patients in both groups was 47 years, and patients were followed up till 18 

months. Treatment time in group A and group B were 3.2 weeks and 5 weeks respectively. Patients of both 

the groups tolerated radiation well with locoregional control, distant metastasis and acute and late 

radiation reactions comparable in both the groups and there was no difference statistically (p>0.05) . Grade 

1 acute radiation dermatitis was the most common reaction. Acute radiation dermatitis in group A and 

group B was 87% and 85%, late reaction lymphedema was 17% and 15%, locoregional failure was 12% 

and 15%, distant metastasis was 7.5% and 5%  respectively. 

Conclusion: From the present study we concluded that patients in both the regimen groups tolerated the 

treatment well with non significant difference (p value>0.05) in radiation toxicities. The overall treatment 

time (O.T.T.) in group A was significantly less in comparison to group B(p value<0.05). 

 

Introduction 

Breast cancer is the most common malignant 

neoplasm and a leading cause of death in women 

worldwide.
.(1)

 Breast cancer accounts for 1.8 

million new cases and approximately 0.5 million 

deaths annually worldwide.
(2) 

It is the commonest 

cancer in urban Indian women and the second 

common cancer in the rural women next to 

cervical carcinoma.
(3)
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Incidence rates vary greatly worldwide from 19.3 

per 100,000 women in Eastern Africa to 89.7 per 

100,000 women in Western Europe.
(4)

 

Breast cancer survival rates vary greatly 

worldwide, higher survival rate is found in 

developed countries with low survival rate in less 

developed countries. The global burden of breast 

cancer is expected to cross 2 million by the year 

2030, with growing proportions from developing 

countries. Although age-standardised incidence 

rates in India are lower than in the United 

Kingdom (UK) (25.8 versus 95 per 100,000), 

mortality rates are nearly as high (12.7 versus 17.1 

per 100,000, respectively) as those of the UK.
(5)

 

This trend of disease  among the Indians  can be 

explained mainly by the lack of early detection 

programmes, resulting in a high proportion of 

women presenting with late-stage disease, as well 

as by the lack of adequate diagnosis and treatment 

facilities.
(6)

 

Management of breast cancer is undertaken by a 

multidisciplinary team based on national and 

international guidelines including surgery, 

chemotherapy, radiation therapy, hormonal 

therapy, immune therapy, Depending on clinical 

criteria (age, type of cancer, size, presence or 

absence of metastasis).
(7)

 

In this study we compared two different dose 

fractionation radiotherapy schedules in post 

mastectomy cases of breast in terms of loco 

regional control and distant metastasis and acute 

and late radiation induced toxicities. 

 

Aims & Objectives 

To compare two different dose fractionation 

radiotherapy schedules in terms of: a) Loco 

regional control & distant metastasis b) Acute and 

late radiation induced toxicities. 

 

Material & Methods 

This Prospective study was started carried after 

permission granted by ethical committee. 80 post 

mastectomy breast cancer patients were included 

in the study who received postoperative 

radiotherapy. Radiotherapy was given 3-4 weeks 

after surgery and completion of chemotherapy 

course (neoadjuvant or adjuvant). These patients 

were followed up for min. six to max. eighteen 

months and they were given hormonal treatment 

according to their hormonal receptor status in the 

follow-up period. 

Patients were divided into two groups based on 

two treatment schedules i.e. study group and 

control groups with same number of patients in 

each group. These groups were: 

Group A (study group)- These patients were 

given Accelerated Hypofractionated Schedule 

(Regimen-1) – 40 Gy/17 fractions/3.2 weeks @ 

2.35 Gy/fraction 

Group B (control group)- These patients were 

given Conventional Fractionation Schedule 

(Regimen-2) - 50 Gy/25 fractions/5 weeks @ 2 

Gy/fraction. 

For any suspected local recurrence found during 

examination, further confirmation was done by 

FNAC/Biopsy. All the necessary findings and data 

related to study were recorded and analysed by 

using software SPSS V 20. 

 

Results 

Total 80 patients were included in the study. Both 

groups had 40 patients each. In both the groups , 

patients were in the age group of >30 yrs to <60 

years and majority of them were in their 4th 

decade of life. Both groups had more urban 

population. Both groups had more no. of patients 

with stage III disease i.e. 57.5% in study group 

and 62% in control group. Most common 

histological type was infiltrating ductal carcinoma 

(97.5%). The results of treatment of 80 patients 

(40 in each group) were: In acute complications, 

acute radiation dermatitis was the most common 

complication in both the groups. In both the 

groups equal number of patients (8/40=20% in 

each) developed acute dysphagia grade 1. (Table 

1) 

In late complications, most common complication 

was grade 1 lymphedema in both the groups 

followed by grade 1 skin fibrosis, late dysphagia 

and dermatitis.(Table 2) 
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In group A, local recurrence was 12.5% and in 

group B 15% and distant metastasis was found in 

7.5% in group A and 5% in group B. So, there 

was no stastistically significant difference in terms 

of acute complications, late complications, local 

recurrence and distant metastasis. (Table 3) 

 

Table -1: Post mastectomy radiation therapy: acute reactions 
GRADES ACUTE  RADIATION 

DERMATITIS 

LYMPHEDEMA (ARM) 

 

DYSPHAGIA 

 

GROUP A 

N (%) 

GROUP B 

N(%) 

GROUP A 

N(%) 

GROUP B 

N(%) 

GROUP A 

N(%) 

GROUP B 

N(%0 

GRADE 0 3(7.5) 5(12.5) 33 (82.5) 31(77.5) 28(70) 26(65) 

GRADE I 16(40) 20(50) 3   (7.5) 4(10) 8(20) 8(20) 

GRADE II 20 (50) 15 (37.5) 3   (7.5) 2(5) 4(10) 6(15) 

GRADE III 1  (2.5) 0(0) 1  (2.5) 3(7.5) 0(0) 0(0) 

GRADE IV 0  (0) 0(0) 0  (0) 0(0) 0(0) 0(0) 

 

Table -2: Post Mastectomy Radiation Therapy : Late Reactions 
GRADES SKIN FIBROSIS LYMPHEDEMA (ARM) DYSPHAGIA 

GROUP A 

N (%) 

GROUP B 

N(%) 

GROUP A 

N(%) 

GROUP B 

N(%) 

GROUP A 

N(%) 

GROUP B 

N(%0 

GRADE 0 2(5) 2(5) 27 (67.5) 29(72.5) 28(70) 30(75) 

GRADE I 22(55) 25(62.5) 7 (17.5) 6(15) 10(25) 8(20) 

GRADE II 14 (35) 12 (30) 3   (7.5) 2(5) 2(5) 2(5) 

GRADE III 2 (5) 1(2.5) 3(7.5) 3(7.5) 0(0) 0(0) 

GRADE IV 0  (0) 0(0) 0  (0) 0(0) 0(0) 0(0) 

 

Table 3: Post Mastectomy Radiation Therapy: Status On Last Visit 
STATUS AT LAST FOLLOW UP GROUP A 

N (%) 

GROUP B 

N (%) 

No evidence of disease 32 (80) 32 (80) 

Recurrence of disease 5 (12.5) 6(15) 

Distant metastasis 3(7.5) 2(5) 

Total no. of patient 40 40 

 

The overall treatment time for Group A patients 

ranged from 21 to 24 (mean 22.5) days, while it 

was from 34 to 39 (mean 36.42) days for Group B 

patients (p Value = 0.0001). Statistically this 

difference is considered to be extremely 

significant. 

 P value - 0.0001 

 T value - 47.69 

 Degree of freedom (df) - 98 

 Standard error of difference - 0.292 

 

Discussion 

Surgery and radiotherapy are important for loco 

regional control in carcinoma breast.
(8,9)

 Surgical 

treatment is mandatory for cure of breast 

carcinoma
(10)

 Various  types of surgeries are 

practiced  but  Modified radical mastectomy is the 

most common form of mastectomy performed 

nowadays in developing countries because of  

disease presentation in advanced stage.
(8)

 This was 

the operation done in all our patients included in 

the present study. Modified radical mastectomy 

includes removal of breast with axillary nodal 

dissection but with preservation of pectoralis 

major muscle.
(10) 

Radiation after surgery decreases 

loco-regional recurrence.
(11)

  

There is no general agreement in literature 

regarding dose of radiation therapy which should 

be delivered to a patient after mastectomy. The 

doses, ranging from 32.5 Gy/3 weeks to 60 Gy/10 

to 14 weeks have been given.(51-55). Data from 

randomized trials regarding hypofractionation for 

treatment of women with breast cancer, confirm 

the safety and efficacy of schedules using fraction 

sizes of around 3 Gy, provided the correct 

downward adjustments to total dose are made.
(12)

 

Hypofractionated radiation therapy offers the 

advantage of a more efficient and productive use 
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of radiotherapy departments resources; whether 

machine time, staffing of treatment units, lower 

expenses in addition to far better patients 

convenience.
(13)

 

On the other hand, hypofractionation, with larger 

radiation dose per fraction increases the possibility 

of late normal tissue damage.
(14,15)

 

However, the linear-quadratic model predicts that 

the normal tissue toxicity is not increased when 

the fraction dose is modestly increased  and the 

total dose is reduced.
(12)

 

This is confirmed by results of many trials where 

hypofractionated radiotherapy protocols are as 

effective as the conventional radiation of 50 Gy in 

25 fractions,  regardless of disease stage or type of 

breast surgery.
(16,17)

 

Although the safety and efficacy of 

hypofractionation have been confirmed by a 

number of clinical trials in western countries, 

there remains much controversy especially at the 

level of the understanding of the underlying 

radiobiological mechanisms. The tool most 

commonly used for quantitative predictions of 

dose / fractionation dependencies in radiotherapy 

is the mechanistically-based linear-quadratic (LQ) 

model.
(17,18,19)

 In our study, majority of the 

patients were of the age group 41-50 years. The 

mean age of cases in group A patients was 48.9 

years while for group B patients, it was 47.6 years. 

In concurrence with this study, 48 and 50 years 

were the mean age of patients in group A and 

group B respectively in the study by Abhilash GH 

et al
(2)

Also the study done by El- Sayed et al
(20)

 

show no significant difference between the mean 

age of 2 groups. 

In the present study, majority of the patients were 

from urban areas in both the groups. This is due to 

the changing lifestyle, late marriages in urban 

areas. 

 

Radiation toxicities 

In our study, patients were treated by two 

regimens– conventional and accelerated 

hypofractionated. Patients in both the regimen 

groups tolerated the treatment well with non 

significant difference (p value>0.05) in acute and 

late radiation toxicities. 

Multiple randomized trials have been done that 

have compared hypofractionated radiation therapy 

with conventional radiation therapy and demonstr-

ated no difference in late radiation morbidity.
(21-25)

 

Earliest report of fractionation in PMRT was by 

Kim et al,
(26) 

who compared four different 

fractionation schedules. They found no difference 

in acute reactions in all four fractionation 

schedules. 

Studies done by Pinitpatcharalert A, et al
(27)

 and  

Kumbhaj PR et al
(7)

 show concordance with the 

present study where no difference of toxicities 

was found between the two groups. 

 

Locoregional control and distant metastasis 

During the follow up period, local recurrence was 

seen in 5/40 patients in group A (3 patients 

showed chest wall recurrence and 2 patients 

showed nodal recurrence).In group B, 6/40 (3 

patients showed chest wall recurrence and 3 

patients showed nodal recurrence). 

Metastasis to distant sites like brain, lungs and 

liver was seen in few patients. In group A, 3/40 

patients (7.5%) and in group B, 5/40(5%) showed 

distant metastasis. Lung was noted to be the 

commonest site for the metastasis. Both the 

groups showed no significant difference in 

locoregional control (p value= 0.7) and distant 

metastasis (p value=0.5) 

Kumbhaj PR et al
(7)

 did a study of post 

mastectomy chest wall irradiation in carcinoma 

breast patients. Their study showed chest wall 

recurrence, axillary failure and distant metastasis 

as 5/50 (10%), 3/50 (6%) and; 16/50 (32%) in 

group A versus 3/54 (5.6%), 4/54 (7%) and 15/54 

(28%) in Group B. 

Main side effects noted were reversible cutaneous 

reactions, difficulty in swallowing. These results 

are comparable to our study. Meta-analyses and 

Randomized Controlled Trials (at least 18RCTs) 

of loco regional PMRT have consistently 

demonstrated that PMRT reduces the risk of loco 

regional failure by approximately two-thirds.
(21,25)
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Conclusion 

In present study the justification of giving 

hypofrationation has been proven because acute 

and late radiation reactions were comparable and 

Locoregional recurrence and distant metastasis 

was also comparable. Since most of the population 

of breast cancer belong to urban region it saves 

the time of working women as well as decreases 

the workload of hospitals due to scarcity of 

resources and long waiting list of radiation. It has 

also increased the patient compliance and has 

given the reliable alternative of radiation in 

patients. 
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