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Breast conservation therapy for breast cancer: Patient profile
and treatment outcome at a tertiary care cancer centre
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INTRODUCTION
Worldwide, breast cancer is the most common cancer among
women and is emerging as a leading cancer among Indian women
as well.1 Its management requires a multidisciplinary approach
and surgery plays an important role. The past three decades have
seen major changes in the surgical treatment of breast cancer with
a shift towards organ-preserving breast conservation therapy
(BCT).2–7 Breast conservation entails limited excision of the
tumour combined with axillary lymph node dissection followed by
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radiotherapy to the whole breast.3,5 Many large, randomized
trials2–7 have proven the efficacy of BCT in the management of
early breast cancer (EBC). However, most of the experience is
from western centres where a larger proportion of patients present
with EBC. In contrast, Indian patients present with advanced
disease and facilities for multidisciplinary care are limited. An-
other important reason for the low BCT rates in India are patient
and physician bias.8 There is a paucity of literature pertaining to
BCT in India.8,9 We present our experience of BCT at a tertiary care
centre in India.

METHODS
We retrospectively analysed a prospectively compiled breast can-
cer database at our tertiary care cancer centre. A total of 902
patients with breast cancer were treated between 1993 and 2002.
Of these, 458 had EBC, 393 had locally advanced breast cancer
(LABC) and the remaining had recurrent or metastatic disease.
All EBC patients suitable for breast conservation were offered
BCT; 102 patients opted for BCT and the remaining underwent a
modified radical mastectomy (MRM) (Table I). Twelve patients
not willing for mastectomy with stage III disease were taken up for
BCT after neoadjuvant chemotherapy.

TABLE I. Profile of patients who had breast conservation therapy
(n=102)

Characteristic n (%)

Age (years)
<35 20 (19.6)
35–50 57 (55.9)
>50 25 (24.5)
Menopausal status
Premenopausal 53 (52)
Postmenopausal 49 (48)
Parity
Nulliparous 4 (4)
Multiparous 98 (96)
Tumour location (quadrant)
Upper outer  61 (59.8)
Upper inner 19 (18.6)
Lower outer 14 (13.7)
Lower inner 3 (2.9)
Central 5 (4.9)
pTNM stage
 I 24 (23.5)
 II A 40 (39.2)
 II B 26 (25.4)
 III A 9 (8.8)
 III B 3 (2.9)
 IV 0

pTNM pathological tumour, nodal and metastases status (Sobin LH, Wittekind CH (eds).
UICC International Union Against Cancer. TNM classification of malignant tumours.
5th ed. New York:Wiley–Liss, 1997; 123–30).



Patients with the following criteria were not offered BCT:10 (i)
multicentric disease; (ii) diffuse malignancy with microcalcification
on mammogram, (iii) history of prior therapeutic chest irradiation,
(iv) history of collagen vascular disease, (v) inappropriate tu-
mour–breast ratio, (vi) patient not willing, and (vii) tumour size
>4 cm.

The pretreatment work-up included a detailed history and
thorough physical examination, chest X-ray, haemogram, liver
function tests and mammogram. Ultrasound of the abdomen and
a skeletal survey were done in patients with LABC. The histologi-
cal or cytopathological diagnosis of carcinoma was confirmed
preoperatively using fine-needle aspiration cytology (FNAC) in
62 patients, by reviewing the histological slides of lumpectomy
done elsewhere in 32 patients and by frozen section in 8 patients
with an unequivocal diagnosis.

Protocol for surgery

During the initial phase of the study a quadrantectomy with wide
margins was done (n=8). Subsequently, all patients had a wide
excision with a 1.5 cm three-dimensional gross tumour-free
margin (n=64). In patients with a previous lumpectomy, re-
excision of the lumpectomy cavity and scar was done (n=30).

To achieve a tumour-free margin after lumpectomy, re-exci-
sion of the tumour bed was performed in all patients and speci-
mens sent separately as medial, lateral, superior, inferior and deep
margins. A complete axillary lymph node dissection (levels I–III)
was performed in all patients. A single incision was used in 47
patients and two incisions (one for lumpectomy and the other for
axillary dissection) in the remaining patients. Titanium clips were
placed in the tumour bed during surgery to delineate the area for
radiation boost. A single drain was placed to drain the axilla; no
drains were placed in the primary tumour bed to avoid deformity.

Protocol for radiotherapy
Whole breast radiotherapy (WBRT) comprised 45 Gy external
beam radiotherapy (EBRT) in 25 fractions over 5 weeks, using 2
tangential fields given to the whole breast 4 weeks after surgery in
all patients. Either a cobalt-60 machine or a linear accelerator was
used.

Tumour bed boost. Radiation boost to the tumour bed was
delivered using electrons or low dose-rate perioperative
brachytherapy. During the initial phase, 22 patients were given the
boost using perioperative brachytherapy before WBRT. A single-
or two-plane implant was performed using nylon catheters in the
tumour bed at an intercatheter separation of 1 cm. The boost was
delivered through nylon catheters using iridium-192 wires or
seeds 3–4 days after surgery by a remote controlled, afterloading
technique. An electron boost was given to the remaining patients
after completion of WBRT using a linear accelerator. The boost
dose varied from 15 to 20 Gy.

Radiation to the axilla. All patients with involvement of more
than 3 lymph nodes and those with extranodal spread were also
given EBRT to the axillary region, including the supraclavicular
fossa (n=28).

Protocol for systemic therapy
Adjuvant chemotherapy. All patients with any of the following
features were given 6 cycles of adjuvant chemotherapy following
radiation: premenopausal patients, tumour size >1 cm, positive
lymph nodes, oestrogen- and progesterone (ER/PR)-receptor nega-
tive and high grade tumours with lymphovascular invasion. No
adjuvant chemotherapy was given to post-menopausal patients

with ER/PR-positive tumours <1 cm in size. Six cycles of cyclo-
phosphamide, methotrexate and 5-fluorouracil (CMF), or cyclo-
phosphamide, epirubicin and 5-fluorouracil (CEF) were given,
depending upon the risk factors and economic status of the
patients. Three cycles of anthracycline-based neoadjuvant chemo-
therapy was given to downstage the tumour in 12 patients with
stage III disease who were not willing to undergo a mastectomy.

Hormonal therapy. All patients with ER/PR-receptor positiv-
ity and unknown receptor status were started on adjuvant tamoxifen
20 mg/day for 5 years (n=72).

Follow up
After completion of treatment, all patients were followed up in the
breast cancer clinic every 3 months for the first 2 years, and every
6 months thereafter. At every follow up visit, a clinical examina-
tion, chest X-ray and liver function tests were done. Annual
bilateral mammogram was also performed in all patients to rule
out local recurrence or development of contralateral breast cancer.
Cosmesis was assessed at the end of 1 year and graded as
excellent, good, fair and poor as per the Joint Centre for Radiation
Therapy criteria.11 An excellent score was assigned when the
treated breast looked essentially the same as the opposite breast.
A good cosmetic score was used to describe minimal but identi-
fiable effects of radiation on the treated breast. A fair cosmetic
score was given when major effects of radiation on the breast were
noted. A poor score was used to describe severe sequelae in the
normal tissue.

Statistical analysis. Statistical analysis was performed using
the SPSS (Version 10) software. Survival curves were plotted
using the Kaplan–Meier method.

RESULTS
Out of 902 breast cancer patients 458 had EBC. Only 90 patients
with EBC (19.7%) opted for BCT and the remaining underwent
MRM. BCT was also done in 12 patients with stage III disease
who were not willing for a mastectomy. Thus, 102 patients
underwent BCT. The mean age of these patients was 44 years (28–
66 years) and most of them had stage II disease (Table I).

Thirty-four patients (33%) had had a surgical intervention
before being referred to our centre; 30 a lumpectomy and 4 an
incisional biopsy. The mean tumour size of the 102 patients was
2.8 cm (0.5–6.5 cm). Histopathology revealed an infiltrating duct
carcinoma in 93 patients, invasive lobular carcinoma in 2, medul-
lary carcinoma in 1 and intraductal papillary carcinoma in 1
patient. Eleven of the 34 patients who had had previous surgery
had no residual tumour.

Three patients (2.9 %) had microscopic margin positivity and
tumour-free margins were achieved in the remaining patients.
One patient with multifocal microscopic margin positivity was
subjected to a re-excision and the remaining 2 with a single focus
did not undergo re-excision. The mean lymph node yield was 13
per patient (range: 8–31). Only 45 of the 102 patients (44%) had
lymph nodal involvement, 7 patients had extranodal spread and 21
patients had involvement of more than 3 lymph nodes. Twenty-
nine patients were hormone receptor (ER/PR)-negative.

Sixteen patients (15%) had early morbidity in the form of
wound infection or seroma formation and 10 patients (9%) had
late morbidity in the form of lymphoedema (8), shoulder syndrome
(1) and severe radiation mastitis (1). Cosmesis was good in 80, fair
in 17 and poor in 5 patients.

The mean follow up was 32 (range: 12–115) months. During
follow up, 7 patients had relapse of the disease (Table II). Only 1
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TABLE II. Sites of relapse (n=7)

Site n (%)

Local 1 (1)
Contralateral primary 2 (1.9)
Systemic 7 (6.8)

Liver 1
Brain 1
Skeletal 2
Liver and lung 1
Lung and brain 1
Skeletal and brain 1

margin-positive patient had a local recurrence requiring salvage
mastectomy. The 5-year projected disease-free survival (DFS) and
overall survival (OS) were 82% and 88%, respectively (Figs 1 and
2).

DISCUSSION
Breast conservation therapy is a scientifically validated surgical
procedure for breast cancer and is currently as efficacious a
treatment option as MRM for EBC. The major advantage of BCT
over MRM is preservation of the breast and body image. Many
large randomized trials2–7 have proven the efficacy of BCT over
MRM in early breast cancer. The long term results of two large
studies found no difference in survival at 20 years’ follow up.12,13

However, even after 20 years of rigorous scientific scrutiny, BCT
is not widely practised; its use in EBC patients in western
countries ranges from 10% to 45%.14 The reasons for the low BCT
rates include lack of facilities, fear of recurrence, and physician
and patient bias.15,16

There is a paucity of literature pertaining to BCT in India.8,9 The
factors which contribute to low BCT rates in India include locally
advanced disease, fear of recurrence, and lack of facilities for
radiotherapy and mammography. The availability of surgical
expertise and multidisciplinary coordination also plays a major
role in any BCT programme. Many randomized trials have dem-
onstrated that the risk of local recurrence is not significantly higher
following BCT compared with mastectomy.2,3,13 To overcome
these problems, there is a need to educate patients and physicians
regarding BCT.

The BCT rate among EBC patients in our study was 19.6%.
Apart from the standard exclusion criteria mentioned earlier, other

factors such as the patient’s age, socioeconomic status, and
reliability regarding treatment compliance and follow up were
also considered while selecting patients for BCT. The majority of
our patients had relatively large tumours and a poor tumour–breast
ratio. Since BCT involves multidisciplinary care, there is a defi-
nite institutional learning curve and, with increasing experience,
the BCT rates generally show a rising trend after the initial phase.
Recent studies have shown that BCT is feasible even in patients
with LABC.14,17 However, the long term results are awaited.
Twelve of our patients with LABC opted for BCT.

Most of the patients in our study had a relatively large primary
(mean tumour size 2.8 cm) in comparison with western studies.3

The extent of resection in BCT has a direct bearing on local control
and cosmesis. The local recurrence rates reported in different
studies vary from 2% to 13%.8,16 The recommended margins for
resection vary from 0.5 to 2 cm.14 Faverly et al.18 have shown that
a margin of 0.5 cm is associated with a higher local relapse rate in
comparison with a 2 cm margin. An earlier study from our
institution8 had shown that fear of recurrence was the main factor
responsible for patients refusing BCT. We aimed for a margin of
1.5 cm in all patients and this results in low positive resection
margins, excellent local control and a reasonably good cosmetic
outcome despite the wider margin of resection. We feel that a gross
tumour-free margin of 1.5 cm in the Indian setting would provide
good results as patients present with large tumours and facilities
for frozen section are limited.

About one-third of our patients had had a prior surgical
intervention at the primary level of care. The major problems in
these patients were a lack of availability of tumour details and
margin status. After obtaining a mammogram to rule out multi-
centric disease, these patients were taken up for BCT in a standard
manner and equally good results were obtained. Adequate surgi-
cal resection of the biopsy or lumpectomy site is crucial in these
patients to achieve optimum results. Primary-level surgeons deal-
ing with patients of EBC need to be educated regarding the
importance of documenting details of the tumour and surgery.

Radiotherapy is an integral part of BCT and helps in control-
ling invisible microscopic disease around the tumour bed and
other areas of the breast.3,13 The NSABP B-06 trial had shown a
significant reduction in local recurrence in patients undergoing
BCT with or without radiation therapy13 (14.3% v. 39.2%). During
the past decade, the number of centres in India offering radiation

FIG 1. Five-year projected disease-free survival FIG 2. Five-year projected overall survival



therapy has increased and, with proper counselling, more suitable
patients can be motivated to undergo BCT. The timing and dosage
of radiation are also crucial. To achieve optimum results adjuvant
radiation should be started within 4 weeks of surgery. A boost to
the tumour bed either in the form of brachytherapy or EBRT
following WBRT helps in improving local control rates, espe-
cially in patients with T2 tumours.19 Mansfield et al.19 have shown
comparable local control rates with boost using electron beam or
brachytherapy. Depending upon the availability of facilities, pa-
tients can be treated either with perioperative brachytherapy or
electron boost after WBRT.

As far as systemic adjuvant therapy in BCT patients is con-
cerned, the same guidelines are followed as described for mastec-
tomy.20 Systemic therapy in breast cancer, either in the form of
chemotherapy or hormonal therapy, helps in controlling systemic
spread. The sequencing of therapy and multimodality coordina-
tion are crucial for any successful BCT programme. Generally,
BCT patients are given systemic therapy after completion of
locoregional therapy (surgery and radiotherapy). All the landmark
trials6–9 which established BCT as an efficacious treatment option
for EBC used radiotherapy before adjuvant systemic therapy.
Recht et al.21 in a study comparing radiotherapy first versus
chemotherapy first following BCT, showed an increased inci-
dence of systemic metastases in patients receiving radiotherapy
before chemotherapy. However, the updated results of the same
trial at a median follow up of 135 months showed no statistically
significant differences in time to failure, time to distant metastases
and time to death between the chemotherapy first and radiotherapy
first arms. In our study, all low risk patients were given 6 cycles
of adjuvant chemotherapy with CMF and high risk patients were
offered anthracycline-based regimens. Also, all patients with
hormone-receptor positivity and unknown receptor status were
given adjuvant tamoxifen for 5 years. In view of the excellent
compliance to systemic therapy, only 6.8% of our patients devel-
oped systemic relapse. However, our follow up is not long enough
to make any definitive conclusions regarding systemic relapse.

To conclude, BCT is feasible in the Indian setting and good
results can be obtained using protocol-based multidisciplinary
care. Apart from patient and physician bias, large tumour size and
poor tumour–breast ratio are responsible for the low BCT rates.
Education of the medical community as well as the patient
population is essential to improve the BCT rates.
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