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Introduction: Over the past several years, there has been growing interest 
in the use of accelerated partial-breast irradiation (APBI) as an alternative to 
whole-breast radiation in properly selected patients. The use of multicatheter 
interstitial brachytherapy (MIB) for APBI is increasing due to better availability of 
expertise and experience than other forms of APBI. The use of APBI outside the 
framework	 of	 a	 clinical	 trial	 has	markedly	 increased.	We	 report	 the	 efficacy	 and	
safety of APBI through high-dose-rate (HDR) MIB for early-stage breast cancer. 
Materials and Methods: Between 2008 and 2017, 20 prospectively selected 
patients with early-stage breast cancer received APBI using MIB following 
breast-conserving surgery. The mean age was 62.85 years (range: 41–80). Mean 
size of the tumor was 2.04 cm. The dose of 34 Gy in 10 fractions given twice 
daily (3.4 Gy) over 5 days was delivered to the tumor bed plus a 2-cm margin. The 
mean follow-up was 57.75 months (range: 12–100). Ten (50%) patients received 
adjuvant chemotherapy. Thirteen (65%) patients received hormonal therapy. 
Results: A total of 18 (90%) patients reported having excellent-to-good cosmesis, 
while 2 (10%) had fair-to-poor cosmesis. All patients (100%) were clinically 
controlled at follow-up, i.e., no locoregional recurrence. Only three (15%) 
had distant metastasis on follow-up. Conclusion: APBI using HDR-MIB was 
associated with excellent local control, acceptable toxicity, and cosmesis for 
early-stage breast cancer patients.
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2008 and August 2018. All patients received accelerated 
partial-breast irradiation (APBI) using multicatheter 
interstitial brachytherapy following breast-conserving 
surgery. All patients underwent APBI with 
high-dose-rate (HDR) iridium-192 brachytherapy. A dose 
of 34 Gy in 10 fractions was prescribed to the clinical 
target volume (CTV), which was delivered over a period 
of 5–7 days with two fractions delivered daily with a gap 
of 6 h in between the two fractions. The Harvard scale/
criteria were used for the assessment of cosmesis in all 
patients. The Harvard criteria are based on four cosmetic 
outcomes, i.e., excellent, good, fair, and poor. In our 
case, the results were dichotomized into excellent/good 
and fair/poor.

Original Article

Introduction

B reast cancer has become one of the most common 
malignancies in females worldwide. Breast cancer 

accounts for nearly 23% of all cancers diagnosed 
in women.[1] The global burden of breast cancer is 
estimated to increase exponentially, i.e., over 2 million 
by 2030.[2] The age-standardized incidence rates 
in India are comparatively low as compared to the 
United Kingdom (25.8 against 95 per 100,000). 
However, the mortality rates are nearly as high to those 
of the UK (12.7 as against 17.1 per 100,000).[1] There 
is a need to develop and implement effective treatment 
approaches to reduce overall breast cancer burden.

Materials and Methods
A total of 20 patients with early-stage breast cancer were 
included for prospective analysis between November 
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Accelerated partial-breast irradiation with 
interstitial brachytherapy procedure details
Postresection of the primary breast tumor, stainless steel 
needles (implants) are inserted through the tumor bed 
and postoperative cavity surrounding the lumpectomy. 
The catheters are inserted in several plans at 1–1.5-cm 
intervals. The overall process ensures adequate coverage 
of the lumpectomy cavity and the margins. As per our 
experience, the procedure requires 12–20 catheters 
to assure proper dose coverage. The exact number of 
catheters is dependent on the size and shape of the target. 
In our case, the template-guided approach was used to 
place multiple catheters in the breast. The stainless steel 
needles	 are	 replaced	 by	 flexible	 after	 loading	 catheters.	
HDR is an outpatient procedure wherein each treatment 
lasts for 3–5 min. Patients are fractionated over the 
course of a week. In our case, 34 Gy in 10 fractions 
twice daily was used for HDR.

Results
The mean age of the sample population was 62.85 years. 
All patients presented with breast lump at the time of 
initial evaluation. A total of 6 (30%) of patients had 
hypertension. Three patients (15%) had diabetes mellitus. 
One (5%) patient had a history of breast lumpectomy, 
multiple cancers, and bilateral cataract surgery, 
respectively. Two (10%) of patients had a history of 
hysterectomy. A total of six (30%) of patients had a lump 
in the right breast, while a total of 14 (70%) of patients 
had a lump in the left breast at the time of presentation.

The tumor size ranged from 1.7 to 2.5 cm. The mean 
size of the tumor was 2.04 cm. A total of 11 (55%) of 
patients had a tumor in the upper outer quadrant, while 
four (20%) had a tumor in the upper inner quadrant. 
A total of three (15%) had a tumor in the lower outer 
quadrant, while two (10%) had a tumor in the lower 
inner quadrant. In context to biomarkers, a total of 
13 (65%) patients were positive for estrogen receptor, 
13 (65%) for progesterone receptor, and 3 (15%) for 
human epidermal growth factor receptor-2,. A total of 
5 (25%) patients were triple negative. At our hospital, 
triple-negative patients with no nodal involvement 
underwent high-dose interstitial brachytherapy 
accelerated partial-breast irradiation (ABPI). 
Eleven (55%) patients received adjuvant chemotherapy. 
A total of 3 (15%) patients received cyclophosphamide, 
doxorubicin	hydrochloride	(adriamycin),	and	fluorouracil.	
Two patients received doxorubicin (adriamycin)/
cyclophosphamide (AC). Two patients received endoxan 
and methotrexate. One patient received four cycles of 
epirubicin and cyclophosphamide (EC) chemotherapy 
followed by trastuzumab. One patient received four 
cycles of AC. One patient receives cyclophosphamide, 

methotrexate,	 and	 fluorouracil	 regimen.	 One	 patient	
received	 fluorouracil	 and	 EC	 chemo	 regimen.	 All	
13 (60%) patients received hormonal therapy. The 
number of implants ranged from 9 to 19 in all patients. 
The mean number of implants required for the procedure 
was 12.6.

In context to toxicities, a total of 13 (60%) of patients 
had erythema, 3 (15%) patients had desquamation, 
2 (10%) patients had telangiectasia, and 2 (10%) 
patients	 had	 fibrosis.	A	 single	 patient	 reported	 having	
lymphangitis and lymphedema of the right upper 
limb. A total of 18 (90%) patients reported having 
excellent-to-good cosmesis, while 2 (10%) had fair 
cosmesis. All patients (100%) were clinically controlled 
at follow-up, i.e., patients had no locoregional 
recurrence at the time of the last follow-up. Only 
3 (15%) had distant metastasis on follow-up. One 
patient had metastasis in the liver and lung, one patient 
had metastasis in the brain and cervical node, and one 
patient had metastasis in the brain. The mean follow-up 
was 57.75 months (range: 12–100).

Discussion
The report is based from a tertiary cancer center in 
a Tier-2 city in India. Most of our patients come from 
socially and economically backward classes. The number 
of patients presenting to our hospital with early-stage 
disease is low. A large number of patients present with 
locally advanced breast cancer which are unsuitable for 
APBI with interstitial brachytherapy. Thus, we have an 
extremely low number of patients in our prospective 
study.

The incidence rates of breast cancer in India vary 
significantly.	 The	 highest	 rates	 of	 breast	 cancer	 have	
been observed in the northeast followed by major 
metropolitan cities such as Mumbai and New Delhi.[3] 
Some of the most common factors for these variations 
include lifestyle (example: alcohol use or tobacco 
smoking), anthropometric (example: adiposity), 
reproductive	 (example:	 age	 at	 first	 child	 and	 number	 of	
children), and demographic (example: education).[3] Cancer 
has emerged as a major public health issue considering 
the ongoing epidemiological and demographic transition 
in India. As per the World Health Organization, the cancer 
mortality rate has reached 79 per 100,000 deaths in India. 
It accounts for over 6% of total deaths.[4]	 These	 figures	
are close to those of high-income nations. The cancer 
mortality is projected to increase to over 900,000 deaths 
in India by the end of 2020.[4]

Early‑stage	 breast	 cancer	 is	 defined	 as	 Stage	 II	 or	 less.	
It is based on the lack of lymph node involvement, 
distant metastasis, and/or a clinical lesion size of 2 cm 

[Downloaded free from http://www.journalrcr.org on Wednesday, May 22, 2019, IP: 114.143.164.58]



Palwe, et al.: Results from a tertiary care center in India

26 Journal of Radiation and Cancer Research ¦ Volume 10 ¦ Issue 1 ¦ January-March 2019

or less.[5] Considering the increased use of breast cancer 
screening such as mammography, more patients are 
expected to be diagnosed with breast cancer at an early 
stage. Thus, there is a need to develop and implement 
efficient	 clinical	 management	 strategies	 for	 patients	
with early-stage breast cancer. Women presenting with 
newly diagnosed early-stage breast cancer may have an 
effective choice of breast-conserving surgery such as 
lumpectomy	 or	 mastectomy	 (also	 referred	 as	 modified	
radical mastectomy), radiation therapy, or other systemic 
treatments.[6]

Breast conservation therapy (BCT) is a choice of 
treatment for patients with early-stage breast cancer. 
BCT comprises resection of primary breast tumor such 
as lumpectomy, segmental mastectomy, or wide local 
excision. It is followed by whole-breast irradiation.[7] In 
such cases, radiation therapy could be delivered in a short 
time, making BCT a potentially feasible and attractive 
for women. This is the basic principle of APBI. In our 
case, we included such patients for HDR interstitial 
brachytherapy for ABPI. Our cosmesis results were 
based on the Harvard criteria which have four outcomes, 
i.e., excellent, good, fair, and poor. These outcomes were 
later dichotomized as excellent/good and fair/poor as 
observed in our results.[8,9] Our study results had similar 
cosmesis outcomes, local disease control (recurrence), 
and	satisfactory	toxicity	profile	as	compared	to	previously	
published literature.[10-14]

Conclusion
Brachytherapy APBI can be considered as a valuable 
alternative considering reduced treatment time and 
the volume of irradiated normal tissue. However, it 
is suitable for a selected population of women with 
clinically	defined	early‑stage	breast	cancer.[15] Our results 
reflect	 positive	 cosmesis	 with	minimal	 toxicities	 and	 no	
locoregional recurrence. Although the sample size was 
small, our objective was to report positive cosmetic 
results and excellent clinical outcomes in early-stage 
breast cancer patients in a tertiary cancer center in India.
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