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Introduction

Breast cancer is the second most common cancer
in the world and, by far, the most frequent cancer
among women with an estimated 1.67 million new
cancer cases diagnosed in 2012 (25% of all
cancers).! It is the most common cancer in women
both in developed and developing regions with
slightly more cases in developed regions than in
developing regions. Incidence rates vary nearly
four-fold across the world regions, with rates
ranging from 27 per 100,000 in Middle Africa and
Eastern Asia to 92per 100,000 in Northern

America.2 In India, breast cancer was estimated to
cause 6.1 deaths per 100,000 population in the
year 2016. The survival rate decreased by 2.7
times for breast cancer, in case of detection at
stage IV as against stage I. A total of 80,700

3
women died of cancer breast in 2016 in India.

The established risk factors of breast cancer
include the following: Higher age, the age at
which women bear the first child and nulliparous
women early menarche and late menopause are
established risk factors. Both elevated oestrogen
as well as progesterone are important factors in
increasing breast cancer risk. In short, hormones
appear to hold the key to the understanding of
breast cancer. Breast cancer is common in higher
socio-economic groups. This is explained by the
risk factor of higher age at first birth. Exposure to
radiation and Oral contraceptives are also the
contributory factors in the causation of breast
cancer.

Locally advanced breast cancer (LABC)
represents some of the most aggressive breast
cancers. Although in USA only 10-20% of all
breast cancer patients present as LABC, in India,
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30-60% present as a LABC.4 LABC was initially
commonly defined asbreast cancers that were
inoperable at presentation and/or having an
extremely poor survival with locoregional

treatments alone.4 However, now LABC refers to
large breast tumors (>5cm) associated with either
the skin or chest wall involvement or with fixed
axillary lymph nodes or disease spread to
ipsilateral ~ internal mammary node or

supraclavicular node.5

Over the past two decades a consensus has been
reached on multimodality therapy of LABC, i.e
the combination of systemic therapy, surgery and
radiotherapy. Although the optimal administration
sequence has not been established through clinical
trials, initial systemic treatment is believed to be
advantageous as it can increase resection and
conservation rates of breast without compromising
survival outcomes.

Radiotherapy in breast cancer has undergone
various changes from anterior photon beams in
early days to tangential beams to modern
conformal radiotherapy treatment techniques in
current era. Traditionally 50 Gy in 25 fractions (#)
is a standard radiotherapy protocol for post

6
mastectomy patients. Results of trials from
Whelan et al, Owen et al and START Trial lists
groups, in early breast cancer have established low

o/P values in breast tumors and thus suggests use
7-11
of hypo-fractionated radiotherapy.

Implementation of hypo-fractionated schedules in
routine clinical practice is convenient for patients
as it reduces the number of hospital visits and
helpful in busy radiotherapy establishments.
Hence, there is a need to evaluate safety and
efficacy of hypo-fractionated in patients.
However, most of the cases in India presentation
advanced stage, which are not amenable to breast

conservation approaches and mostly
10
undergomastectomy.

Adjuvant radiotherapy (RT) is an important part
of breast cancer management but the dose and
fractionation schedules used are variable. A total
of 50 Gy in 25 daily fractions delivered over 5

weeks is often considered the “standard” adjuvant
12,13
RT prescription. Hypo-fractionated regimes

such as 42.5 Gy in 16 daily fractions, 5 fractions
per week or 40 Gy in 15 daily fractions, 5
fractions per week have proven to be equally
effective and achieve similar or better cosmetic
and normal tissue outcomes for both invasive and
in- situ diseases when treating the regional nodes.
Hypofractionation is more convenient for patients
and less costly. However, certain patients at
higher risk of radiation induced late effects may
benefit from more extended fractionation

schedule.14 In this study, attempt has been made to
study the acute toxicity profile of hypo-
fractionated radiotherapy in locally advanced
breast cancer after mastectomy.

Material & Methods

This is a prospective study done on
30eligiblefemalepatients who were between 18-70
years of age as per inclusion and exclusion
criteria, received Neo Adjuvant Chemotherapy
(NACT) as per protocol and underwent Modified
Radical Mastectomy or Simple Mastectomy. After
obtaining the written informed consent for the
participation in the study at Department of
Radiotherapy in V.M.M.C and Safdarjung
Hospital, New Delhi, patients were taken up for
the radiation therapy.

Patients who received NACT and underwent
Modified Radical Mastectomy or Simple
Mastectomy, were histologically proven case of
locally advanced intra ductal carcinoma in
unilateral breast without distant metastasis. Patient
with normal cardiac function one chocardiogram
and absence of any medical co-morbidities that
precludes the use of chemotherapy, surgery or
radiotherapy and KPS score of>70were included
in this study.

Patients were excluded who have bilateral intra
ductal Breast cancer, any previously treated contra
lateral breast carcinoma by radiationtherapy and
Palpable or radiologically suspicious of contra
lateral axillary, supraclavicular or internal
mammary nodes. Patient with Paget's disease of
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nipple and having pregnancy and lactation were
also excluded from this study.

As NACT, 4 cycles of Cyclophosphamide +
Adriamycin 3 weekly and 4 cycles of taxanes 3
weekly were given, after that patient was sent for
assessment of surgery in the department of surgical
oncology. Patients with operable invasive breast
cancer underwent Modified Radical Mastectomy
or Simple Mastectomy. After fulfilling the
inclusion criteria, patients were included in study.
All baseline investigations including complete
hemogram, kidney function test (KFT), liver
function test (LFT), X-ray chest, 2D
echocardiogram etc. were done. After 3 weeks of
surgery, when surgical wounds were completely

healed and patients general condition was good
then adjuvant radiotherapy (40Gy/15#/3weeks)
was delivered with 2D technique on COBALT 60
using bilateral tangential fields for chest wall and
direct anterior field for supraclavicular fossa.
Patient evaluation during and after the
radiotherapy

During the radiation therapy patient was evaluated
weekly for toxicity to radiation by CTCAE criteria
version 5.0.

After completion of radiation therapy, patient was
evaluated monthly till 3 months. RTOG ACUTE
Radiation Morbidity criterial5 were used for skin
toxicity in this study.

and breast disorders
CTCAE Term | Grade 1 | Grade 2 Grade 3 | Grade & | Grages
Amenorrhes | | Present | | |
Definition: A disorder characterized by the abnormal absence of menses for at least three consecutive menstrual cycles.
Navigational Note:
Aroospermia | | Absence of sperm n ejaculate | | |
Definition: A disorder characterized by laboratory test results that indicate complete absence of spermatozoa in the semen.
Navigational Note:
Breast atrophy Minimal asymmetry, manirnal Moderate asymmetry, Asymmetry >1/3 of Brsast
atrophy moderate atrophy volume; severe atrophy
Definition: A disorder characterized by underdevelopment of the breast
Navigational Note:

Breast pain

Mild pain |

Definition: A disorder characterized by a sensation of marked discomfo
Navigational Note:

pain; limiting

Severe pain, limiting self care
ADL

Dysmenorthea

Definition: A disorder chy
Navigational Note:

Oyspareunia

Definition: A disorder characterized by panful or Bifficult cortus.

Navigational Note:

ejaculation

Navigational Note:

Ejaculation disorder | Diminished ejaculation | Anejaculation or retrograde

Definition: A disorder characterized by problems related to ejaculation. This category includes premature, delayed, retrograde and painful ejaculation.

| ! !

Statistical Analysis

Data analysis is done with the help of SPSS
Software version 20. Comparison among study
group was done with the help of appropriate
statistical tests like unpaired t tests, paired t test,
ANOVA etc. Qualitative data is presented with
Frequency and Percentage tables, association
among study parameters is assessed with the help
of Chi-Square test. P value less than 0.05 is taken
as significant level.

Results

This study showed that mean age of the
participants was 45.4 years. Lump was the most
common clinical feature in the study, and was
present in 96.67% cases. Upper outer quadrant
was the most common site of lump in breast i.e 13
(43.33%) followed by central 8(26.67%). While
weight loss was the least significant feature in the
study patients. In this study 16 patients (53.33%)
were Post-menopausal, 11 (36.67%) were Pre-
menopausal and 3 (10%) were Peri-menopausal
respectively (table 1).
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Table 1:

Most common stage at the time of presentation
was 1B 40% followed by 111 A with 30% of the
patients. There were 5(16.66%) patients of Il A

Table 2

Skin changes were the most common toxicity
found in10 (33.33%) patients in this study. Grade 1
acute skin changes were found in 5 patients

Demographic profile | No. of patients (N=30) | Percentage
/Age in years
<31 3 10
>31-50 16 53.33
>51 11 36.67
Clinical Features
Lump 29 96.67
Axillary lymphadenopathy 9 30
Loss of appetite 14 46.67
Discharge from the Nipple 6 20
Weight loss 5 16.67
Menopausal Status
Post-menopausal 16 53.33
Pre-menopausal 11 36.67
Peri-menopausal 3 10.00
Quadrant of the breast
Upper outer 13 43.33
Upperinner 4 13.33
Lower outer 3 10.00
Lower inner 2 6.67
Central 8 26.67

Stage at presentation No. of patients Percentage
1A 5 16.67
11B 12 40.00
A 9 30
1B 4 13.33
Iic 0 0.00
Total 30 100.00

(16.66%), Grade 2 skin changes were found in 3

Table 3

Toxicity No. of patients Percentage
Pain 5 16.67
Skin changes based on RTOG Grade 1 5 50%
criteria Grade 2 3 30%
N=10 (33.33%) Grade 3 1 10%
Grade 4 1 10%
Grade 0 (None) 22 73.33
Grade 1 6 20
Subcutaneous fibrosis Grade 2 2 6.67
Lymphedema 7 23.33

and 4 (13.33%) of stage Il B in the study. There
were no patients having stage | B or Il C at the
time of presenting to the hospital (table 2).

patients (10%) and Grade 3&4 found in 2 patients
(6.66%) respectively. Pain was the least common
toxicity observed in 5(16.67%) patients (table 3).
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Patients were followed up after 3 months of
completion of radiation therapy. A complete
physical examination along with routine blood
investigations like Hemogram, KFT, LFT was
done. If patients reported any complications,
appropriate imaging like CECT, USG was
performed. 29 (96.67%) patients were disease free
at 3 month follow up. 1 patient (3.33%) had
distant liver metastasis.

Discussion

The traditional standard radiotherapy schedule for
breast cancer treatment delivers50 Gy total dose in
25fractions daily over 5 weeks, 5 fractions per
week. However, a lower total dose delivered in
fewer, larger fractions (hypofractionation) is
hypothesized to be as safe and effective as the
standard treatment.

This study showed that mean age of participants
was 45.4 years. This finding was comparable with

16
the study of Bhattacharyya M et al. in which the
mean age was 43.04 years. In a study by Mishra R

et alﬂwith the age distribution <31 years 8%, 31-
50 years 46% and the patients who were 51 years
and above were 46%. This finding was similar to
present study. (Table 1)

In a retrospective comparative study of hypo-
fractionated and conventional radiotherapy
protocols in breast cancer patients by El-Sayed

18
MI, Abdel-Wanis ME age at diagnosis was <50
years in 56.9% and >50 years in rest 43.1% was
similar to this study. In the study by Gogia A et

19
al the median age of the whole cohort was 47
years (range 23-72 years).

In the study by Bhattacharyya M et aI.lGand Gogia
A et al*® pre-menopausal patients were 56% and
43% respectively, which was slightly higher as
compared tothis study 36.67%.

In a study by Mishra R et all7the most common
quadrant involved was Upper outer quadrant 44%
followed by Central 25 (25%) followed by Upper
inner, Lower outer and Lower inner 16%, 10%
and 5% which was more or less similar pattern as
compared to this study.

Inaretrospectivecomparativestudyofhypo-
fractionatedandconventionalradiotherapy
protocols in breast cancer patients by El-Sayed

18
MI, Abdel-Wanis ME the proportions of patients
for Stage I, Stage Il and Stage Il were 7.2%,
61.9% and30.9%.

In the study by Bhattacharyya M et al.lethe most
common stage of presentation was [1B 40%,
followed by I1IA 28%, I1IB 12% and IIA 20%
which was similar sort of sequence as present
study.

In a retrospective comparative study of hypo-
fractionated and conventional radiotherapy
protocols in breast cancer patients by El-Sayed

MI, Abdel-Wanis MElSthe skin changes (Grade 1
and 2 dermatitis) were noted in more than half of
the patients 56.9% was more than present study
33.33%. In this study, patients with hypo-
fractionated radiation was safe and showed
acceptable toxicity rate with only 10% incidence
of grade Il dermatitis. Moreover, it was
statistically significant lower than in patients
treated with conventional radiotherapy (10% vs
25%,p<0.0001). This is consistent with the
combined results from the START A and START
B trials, where a change in skin appearance
occurred significantly less often in the hypo-
fractionated radiation arm (39 Gy and 40 Gy
arms) when compared with the 50 Gy arm (39 Gy
HR0.6395% CIl0.47, 0.84, p=0.0019 and 40 Gy

HR 0.76 95% CI 0.60, 0.97, p=0.0262).20
However, most trials reported that there was no
difference in adverse events and toxicity between
hypo-fractionated and conventional RT. The
incidence of ischemic heart disease, symptomatic

rib fracture and symptomatic lung fibrosis was
10
low, with no differences between the study arms.

In the study by Bhattacharyya M et al.lﬁskin
changes were found in 32% of the patients which
was slightly lesser than this study and esophagitis
in 16% of the patients, similar to this study which
was 16.67%. Also in this study, subcutaneous
fibrosis in 28% patients more than present study
which was 26% and lymphoedema 16% lesser to
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present study which was 23.33%.

In the study by Abhilash GH et al.!in hypo-
fractionated arm delivered 39 Gy in 13 fractions, 5
fractions per week. Locoregional control was
86.7% with median follow up of 8 months. In
present study at 3 month follow up, 96.67%
patients had locoregional control.

Conclusion

Hypo-fractionated radiotherapy schedules is
equally effective as standard protocol in terms of
locoregional control, and in routine clinical
practice is convenient for patients with
manageable side effects as it reduces the number
of hospital visits and helpful in high volume
centers.
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