
ABSTRACT
Breast cancer is the commonest cancer among women
worldwide. Surgery plays an important role in its management.
Axillary lymph node dissection has been the standard of care
for staging, prognostication and control of axillary disease for
almost a century. However, this time-tested paradigm is
shifting gradually in the western world, because of the
increasing use of screening mammography resulting in the
detection of a large proportion of node-negative early breast
cancers and a significant incidence of axillary lymph node
dissection-related arm morbidity. Minimally invasive and less
morbid procedures such as sentinel lymph node biopsy are
being used more commonly in the West. However, the
western experience cannot be directly extrapolated to the
Indian scenario because of the differences in patient profile,
treatment standards and expertise available. There is a need
to critically analyse these issues before the Indian medical
community advocates sentinel lymph node biopsy as a routine
procedure for managing patients with breast cancer.
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INTRODUCTION
Surgery is the most effective and proven therapeutic intervention
available for the treatment of breast cancer. It was responsible for
obtaining local control and long term disease-free survival in more
patients over the past century than any other treatment modality.
Axillary lymph node dissection (ALND) became part of the accepted
management of breast cancer in the mid-1900s. Axillary lymph
nodal involvement is still considered to be the single most important
prognostic indicator in patients with breast cancer1–4 and decisions
about adjuvant chemotherapy are weighted heavily by the status of
the lymph nodes. ALND has been the standard of care for the
assessment of axillary lymph nodes. However, in the western
world, because of the increasing use of screening mammography,
resulting in the detection of a large proportion of node-negative
early breast cancers, the approach is changing. In addition, major
morbidity, in the form of lymphoedema of the arm, sensory numbness,
and limitation of arm motion and strength, may be seen in 5%–60%
of patients undergoing ALND.5 These developments have resulted
in a diminishing acceptance of ALND as standard therapy for all
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patients with breast cancer in the western world. However, the
western experience cannot be directly extrapolated to the Indian
scenario. There is a lack of uniform treatment standards and
mismanagement of breast cancer is common. Also, there are
differences in the profile of patients with breast cancer in our
setting. There is no organized and effective screening programme
for breast cancer and there is a relative lack of awareness about the
disease in a large proportion of the Indian population. A vast
majority of patients have advanced stage disease with palpable
axillary lymph nodes at presentation. As far as the patient’s approach
towards the disease is concerned, the desire for treatment with the
least chances of recurrence might overwhelmingly outweigh other
aspects, such as cosmesis and morbidity.

For clinically node-positive patients, the recommendations are
straightforward and ALND remains the standard of care. However,
in the case of clinically node-negative patients several issues
remain to be resolved. There has been a spurt in recent scientific
literature from the West on sentinel lymph node biopsy (SLNB)
for managing the axilla in patients with early node-negative breast
cancer as an alternative to ALND. However, before we adopt
these recommendations in the Indian setting, there is need for
critical analysis of the realities pertaining to Indian patients with
breast cancer.

RATIONALE FOR ALND IN BREAST CANCER
There are three main reasons for ALND in patients with breast
cancer: (i) staging; (ii) prognostication; and (iii) therapy.

Staging

Clinical assessment of axillary lymph nodes is mandatory for
staging invasive breast cancer but the accuracy of clinical
examination is very low, and false-positive and false-negative
rates of 30%–40% have been reported.6 Characteristics of the
primary tumour such as size, grade and lymphovascular invasion
have been found to be inadequate in predicting the probability of
axillary lymph nodal metastasis.3,7,8 Various imaging modalities
such as ultrasonography, magnetic resonance imaging and positron
emission tomography have been evaluated in various studies for
staging of the axilla.9–14 However, till date there is lack of evidence
to recommend their routine use in the staging of axillary nodes.
Thus, surgery still remains the most accurate method of staging
the lymph nodes in the axilla. However, the morbidity of ALND
has led to the search for an alternative minimally invasive method
for axillary staging.

Prognostication
The axillary lymph node status is the single most important
prognostic factor in breast cancer. The risk of local–regional
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recurrence after mastectomy is directly related to the number of
involved axillary lymph nodes. In addition, the extent of axillary
lymph node involvement by breast cancer is the dominant
prognostic indicator for later systemic disease.15

Therapy
The therapeutic role of ALND in improving breast cancer survival,
till recently, has been a subject of debate. Proponents of ALND
believe that it has a well-defined therapeutic role in controlling
axillary disease, in addition to staging. Axillary recurrence after
ALND is seen in 0%–3% of patients.16–19 The risk of recurrence in
an untreated axilla varies from 10% to 40%.16,20–22 The risk is high
in patients with tumours >2 cm in size, clinically palpable axillary
lymph nodes and in patients with lymphovascular invasion.

Sigletary et al.17 in a review of nodal involvement in different
stages of breast cancer have shown nodal positivity rates of 5%–
10% in patients with tumours <0.5 cm in size and 10%–20% in
patients with tumours 0.6–1 cm in size. In patients with a tumour
>1 cm in size the incidence of nodal involvement varied from 20%
to 40%. However, in locally advanced stage III breast cancer,
which is commonly seen in India, 70%–80% of patients have
lymph nodal involvement.

Fisher et al.23 have questioned the therapeutic role of ALND in
breast cancer based on the data from the NSABP-B06 trial, which
has shown comparable survival in patients undergoing mastectomy
with or without ALND. However, the major flaws of this study
were a short follow up, small sample size and insufficient events
to detect small, but clinically significant, differences in overall
survival.24 Recently, evidence is emerging to support the favourable
impact of effective locoregional disease control on overall survival
in patients with breast cancer. In a large, retrospective review,
Bland et al.16 have shown that omission of ALND significantly
decreases the survival in patients with invasive breast cancer. A
recent meta-analysis of 78 randomized controlled trials involving
42 000 patients, by the Early Breast Cancer Trialists’ Collaborative
Group (EBCTCG), has shown a survival advantage of 5% with
effective locoregional disease control.25

MORBIDITY OF ALND
A significant number of patients experience post-ALND morbidity;
5%–60% experience some degree of lymphoedema of the arm,
sensory numbness, and limitation of arm motion and strength.5,17,26

The combination of radiotherapy and surgery is a significant risk
factor for the development of lymphoedema. However, with the
shift from radical to modified radical mastectomy and judicious
use of radiotherapy, overall rates of lymphoedema have declined
in the 1980s and 1990s. Recently reported rates of post-ALND
lymphoedema without axillary irradiation are in the range of 5%–
10%.20 However, the majority of post-ALND patients experience
some arm morbidity and this was an important factor responsible
for exploring less invasive alternative strategies such as SLNB.

SENTINEL LYMPH NODE BIOPSY
SLNB has been proposed as an alternative to routine ALND for
the detection of occult lymph node metastases in patients with
clinically node-negative breast cancer. The concept of SLNB was
proposed by Cabanas27 and the techniques of SLNB by the blue
dye and radiotracer methods were described by Giulioano et al.
and Krag et al., respectively.28,29 SLNB is based on the observation
that specific areas of the breast drain by efferent lymphatics to a
specific lymph node (‘sentinel’ lymph node [SLN]), and then to
other lymph nodes in the axilla. If the SLN is negative, the

remaining lymph nodes are assumed also to be negative and no
ALND is necessary. If the SLN is identified as positive by
intraoperative frozen section or imprint cytology, an ALND is
done during the same sitting. If the SLN is identified as positive
by more detailed histological or immunohistochemical techniques,
an ALND may be done during a subsequent procedure. The SLN
is identified by injecting a vital dye (1% isosulphan blue) or a
radioactive suspension (technetium sulphur colloid), into the
breast parenchyma around the tumour.28,29 Some groups have also
successfully used intradermal injections into the skin over the
tumour and injections into the subareolar lymphatic plexus.30 The
tracer can then be detected visually during surgery (when a dye is
used) or by using a hand-held gamma probe (when a radioactive
isotope is used).

Can axillary lymph node treatment be safely eliminated in
patients who are cytologically and histologically SLN-negative?
There is a possibility of false-negative results in SLNB, hence
caution is urged in answering this question. False-negative rates
reflect those cases in which the SLN was negative for metastasis
even though there was histologically verified metastatic disease in
the remaining axillary basin. In various studies the false-negative
rate ranged from 1% to 11%.31 High false-negative rates have been
associated with increasing patient age, presence of medial quadrant
tumours, locally advanced disease and inexperience of the surgeon.

To date, the results of SLNB from validation and non-randomized
trials have been impressive. The SLN can be identified in more than
90% of cases; of these, the SLN accurately predicts the status of the
remaining lymph nodes in more than 97% of cases. When the SLN
is positive for metastatic disease, it is often the only affected node,
especially in women with small primary tumours.31,32

The initial results of randomized trials on SLNB are now
available. The NSABP B-32 multicentre study randomized 5611
patients with node-negative operable breast cancer to SLNB
followed by ALND and SLNB followed by ALND only if the
SLN was positive. Interim analysis has revealed a sentinel node
identification rate of 97% and a false-negative rate of 9.7%.
Veronesi et al.33 have published the results of a randomized trial
consisting of 532 patients of early breast cancer from a single
institution. Patients were randomized to SLNB followed by ALND
and SLNB followed by ALND only if the SLN was positive. At
a median follow up of 79 months, there was no statistically
significant difference in the incidence of axillary recurrence and
5-year survival in both the arms. The ALMANAC multicentre
trial34 from Europe randomized 1031 clinically node-negative
patients with operable breast cancer and reported the morbidity
patterns in SLNB and ALND groups of patients. This study has
shown that patients in the SLNB group had significantly less
lymphoedema, less axillary drain usage, shorter hospital stay,
faster return to activity and better quality-of-life parameters
compared with patients in the ALND group.

The challenge today as we move closer to a selective approach
to the axilla is to ensure that patients with positive nodes have
those nodes identified and removed, and patients with negative
nodes experience minimal disturbance of the axilla to avoid
morbidity. Table I lists the advantages and disadvantages of
ALND and SLNB.

INDIAN SCENARIO: ARE WE READY FOR SLNB?
To evaluate the role of SLNB in India among patients with breast
cancer, there is a need to analyse the profile of breast cancer across
the country, and review the available data related to morbidity and
outcome of ALND. There is also a need to train people from
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various specialties involved and to conduct SLNB validation
studies.

As per the recent Indian Council of Medical Research data,
breast cancer has replaced cervical cancer as the commonest
cancer among women in 10 of 12 population-based cancer
registries.35 A majority of patients with breast cancer in India
present with advanced disease and positive axillary nodes. An
analysis of unpublished data from our unit has shown that of 1152
patients with operable breast cancer treated between 1990 and
2005, 7.2% had stage I, 50% had stage II and 42% had stage III
disease. Overall, 61% of these 1152 patients were node-positive
on final histopathology. The node-positivity rate was 43.7% for
stages I and II, and 85% for stage III patients. Raina et al.,36 in a
review of the profile of 487 patients with early breast cancer,
reported that even among these patients with early breast cancer,
stage I disease was seen in only 7.8% as compared with stages IIa
and IIb disease in 38.8% and 47.6%, respectively. Dinshaw et al.37

from Tata Memorial Hospital, Mumbai have reported 39% axillary
lymph node positivity in 1022 patients with stages I and II breast
cancer undergoing breast conservation therapy over 20 years. The
current policy in a majority of tertiary care centres in India is to
perform a complete ALND for invasive breast cancer. However,
there is paucity of literature regarding the oncological outcome
and morbidity following ALND. In a study published by Deo et
al.38 the incidence of lymphoedema after ALND alone was 13.4%.
Oncological outcome analysis following ALND in 1152 patients
treated over 15 years in our unit revealed an axillary relapse rate
of 0.8% in stages I and II patients and 5.9% in stage III patients.
These data show that axillary nodes can be effectively managed
using ALND with an excellent oncological outcome and acceptable
morbidity.

Very few published studies are available of the SLNB
experience in India. Deo et al.39 published the results of a validation
SLNB study using the blue dye method along with intraoperative
imprint cytology. The overall accuracy of SLNB identification
was 93%, the false-negative rate was 8% and the accuracy of
imprint cytology was 98%. In another study comprising 40
patients with breast cancer, Bassi et al.40 reported a 100% sentinel
node identification rate, 90.9% negative predictive value and
10.5% false-negative rate using the combined blue dye and
radiotracer technique. Parmar et al.41 in a validation study from
Tata Memorial Hospital, reported an SLN identification rate of
77% and false-negative rate of 22.2% by frozen section, and
16.6% after immunohistochemistry using blue dye alone. Based
on the limited preliminary experience, it can be presumed that
SLNB is technically feasible in India.

Another important aspect of a successful SLNB programme is
training of personnel and conduct of validation studies. The
guidelines for practising axillary SLNB are well defined.42

Performance of a minimum of 30 SLNB procedures followed by
complete ALND with an identification rate of 85% and a 5% or
lower false-negativity rate has been proposed to be the minimum
learning and validation before a surgeon starts offering it as an
axillary staging modality. A correlation has been seen between
identification rate and surgical volume, and also between surgical
volume and patient outcome.43–46 Therefore, it has been proposed
that only surgeons who routinely operate on patients with breast
cancer should perform SLNB. In India, where a majority of
patients with breast cancer get treated outside specialist centres,
the need for effective training and validation programmes cannot
be overemphasized.

SLNB has evolved as an alternative staging tool for ALND in
patients with node-negative early breast cancer in the West. The
American Society of Clinical Oncology (ASCO) 2005 guidelines
recommend SLNB for clinically node-negative patients with a
tumour size of <5 cm. Seventy per cent of patients with breast
cancer in the West are screen detected, node-negative, early breast
cancer. This was possible because of the widespread use of
screening programmes and public awareness campaigns during
the past 3 decades. In India, a majority of patients with breast
cancer present with advanced stage disease and 60%–70% are
node-positive at presentation due to the lack of a screening
programme and public awareness. Parmar et al.41 in a study from
Tata Memorial Hospital have reported a 36.7% false-negative rate
for clinical assessment of the axilla. This means that, if clinical
assessment is used as the sole criterion for selecting patients for
SLNB, a large number of patients might be suboptimally managed.

Most patients with breast cancer in India have no access to
quality diagnostic and treatment facilities and, currently, primary
level inappropriate surgical management is offered in most parts
of India. Very few centres are following standard surgical
guidelines. The concept of SLN is simple. However, the
methodology is associated with a learning curve and requires a
multidisciplinary team involving surgeons, nuclear medicine
physicians and pathologists. The team should be thoroughly
familiar with the concept, methodology, indications and limitations
of this method. The guidelines for using this modality for axillary
staging should be clearly understood and strictly followed. The
media and physicians treating breast cancer should understand
these issues and exercise caution before advocating SLNB as a
new surgical technique for managing breast cancer. If the Indian
scientific community does not propagate these relevant messages,
there is a real risk of patients with advanced breast cancer being

TABLE I. Comparison of axillary lymph node dissection (ALND)
and sentinel lymph node biopsy (SLNB)

Advantages of ALND
1. Time-tested technique with proven efficacy
2. Most accurate staging and prognostication tool
3. Evidence for therapeutic role available in node-positive patients
4. Surgeon familiarity
5. Very low risk of axillary relapse after ALND
6. Less patient apprehension as far as regional relapse is concerned

Disadvantages of ALND
1. Morbidity
2. Over-treatment of node-negative patients

Advantages of SLNB
1. Promising minimally invasive staging tool in node-negative patients
2. Proven technical feasibility and reproducibility
3. Minimal tissue dissection
4. Availability of limited tissue for focused histopathological evaluation
5. Avoid ALND in SLN-negative patients
6. Low incidence of lymphoedema and arm morbidity

Disadvantages of SLNB
1. Role is limited to node-negative early breast cancers
2. Combination of techniques (dye and radioisotope) are required for

accurate staging
3. Cost factors related to dye and gamma probe
4. Need for surgical training and validation
5. Need for dedicated oncopathology divisions with frozen section,

immunohistochemistry and cytopathology facilities
6. High false-negative SLN rate can lead to under-staging and

subsequent under-treatment of patients
7. Lack of adequate evidence related to long term oncological and

functional outcome following SLNB
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under-treated; the potential for inappropriate management of
these patients is enormous. Considering the disease spectrum that
we encounter in clinical practice, the emphasis should be on early
detection. Till the time effective screening programmes and
increased patient awareness change the disease profile in favour
of early breast cancer, SLNB cannot play a major role. Academic
surgical divisions and dedicated high volume breast centres
should initiate SLNB programmes for training and validation. Till
these issues are resolved ALND will remain the standard of care
for managing the majority of patients with breast cancer in India.
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