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Low axillary sampling in clinically node-negative operable
breast cancer

V. PARMAR,  R. HAWALDAR,  M. S. NADKARNI,  R. A. BADWE

ABSTRACT
Background. Targeted sentinel node biopsy has been

extensively validated. It has been incorporated into standard
guidelines for axillary prediction in women with clinically
node-negative operable breast cancer. However, the high cost
of the gamma probe and the need for radiocolloid have limited
its widespread acceptance in developing countries. We aimed
to validate low axillary sampling as a reliable alternative
method to sentinel node biopsy in a developing country.

Methods. An anatomically guided low axillary sampling
removes the lower level I axillary fat with lymph nodes and the
method was validated by completing axillary clearance in all
women.

Results. Three hundred fifty-five women with clinically
node-negative operable breast cancer underwent validation of
low axillary sampling, with lymph nodes identified in all of them.
The median number of nodes identified in low axillary sampling
was 5 with overall node-positivity of 32.1% (114 of 355). Ten
of these 114 patients were wrongly identified as node-negative
by the sampled lymph nodes, i.e. a false-negative rate of 8.8%.
Further exploratory analysis showed that 6-node low axillary
sampling gave an excellent false-negative rate of 1.5% with
95% sensitivity, which was comparable with the highly targeted
sentinel node biopsy technique.

Conclusions. With an overall false-negative rate of 8.8%
with 5-node low axillary sampling, and even better false-
negative rate of 1.5% with 6-node low axillary sampling,
axillary sampling is a low-cost technology, which is a reliable
alternative to sentinel node biopsy for axillary nodal prediction
in clinically node-negative breast cancer.
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INTRODUCTION
Sentinel node biopsy (SNB) has been incorporated into standard
guidelines as an ‘appropriate initial alternative to routine staging
axillary lymph node dissection (ALND) for patients with early-
stage breast cancer with clinically negative axillary nodes’.1 With
regard to the surgical implication of the status of the sentinel
lymph node, the guidelines state that ‘completion ALND remains
the standard treatment for patients with axillary metastases

identified on SNB. Appropriately identified patients with negative
results of SNB, when done under the direction of an experienced
surgeon, need not have completion ALND’. The guidelines,
however, have a statutory caution that ‘data suggest that SNB is
associated with less morbidity than ALND, but the comparative
effects of these two approaches on tumour recurrence or patient
survival are unknown’. The early validation of the SNB procedure
has been based on multiple small studies with variable identification
rates, accuracy and false-negative rates.2 Some early non-
randomized and few underpowered randomized studies have
shown reliability and safety of the SNB procedure for planning
management of the axilla.3–6 Large randomized trials7–9 are ongoing
to evaluate the short and long term impact of SNB versus ALND
in selected cases.

Many centres in the UK10,11 and Japan12 have tested and adapted,
as an alternative to targeted SNB, 4-node axillary sampling
(4NAS) as a standard procedure for axillary prediction in clinically
node-negative operable breast cancers. A slight modification of
the procedure is the concurrent use of blue dye for targeted SNB
with axillary sampling to improve the rates of identification and
specificity.13–17 These techniques recommend the biopsy of 4
palpably enlarged axillary nodes from the level I axillary fat with
minimal dissection in the axilla without injuring any major
nerves, thus minimizing postoperative morbidity. Both procedures
still carry an inherent risk of leaving behind small, impalpable,
diseased lymph nodes, and an inherent error due to the subjectivity
of removing only the ‘palpably enlarged nodes’. At present, a
<10% false-negative rate for any axillary prediction method is
considered acceptable.

At the Tata Memorial Hospital, we adapted an improvement
over the palpable axillary nodal sampling procedure by carrying
out a lower level-I sampling of the axillary fat and lymph nodes by
a dissection guided by strict anatomical landmarks. The
anatomically defined, low axillary sampling (LAS) ensures that
the procedure is less subjective, more standardized and uniform,
with lower inter-observer variability.18,19 A prospective study was
done to validate the LAS in assessing the reliability of the
procedure for predicting downstream axillary nodal metastases in
operable breast cancer by completing the ALND in all cases. The
study had the approval of the institutional review board.

METHODS
Eligible women with clinically node-negative operable breast
cancer were identified and included in the study after obtaining
informed consent. Any patient with a prior axillary nodal biopsy
was excluded. All patients were first subjected to an anatomically
defined LAS procedure before proceeding to a complete ALND.

LAS was done through a 3–4 cm long incision in middle-third
of the standard axillary clearance incision in case of breast
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conservation surgery and through the lateral part of the upper flap
incision in case of modified radical mastectomy. The extent of
LAS excision was anatomically defined: posteriorly limited by
the lateral border of the latissimus dorsi muscle, anteriorly by the
lateral border of the pectoralis major muscle, superiorly by the
intercostobrachial nerve, medially limited by the second digitation
of the serratus anterior muscle, and the base formed by the
subscapularis muscle and the pedicle of the latissimus dorsi. The
LAS specimen was excised and we confirmed that it had at least
4 lymph nodes. If the tissue did not contain the required lymph
nodes, additional larger palpable lymph nodes were resected in
level 1 so as to sample at least 4 lymph nodes. The nodes were
processed by the frozen section with assessment of a single
section by haemotoxylin and eosin and subsequently sent for
paraffin section reporting as well. All patients had a complete
ALND but the lymph nodes obtained during ALND were assessed
only at the final histopathology with single paraffin sectioning of
lymph nodes. The sampled lymph nodes were compared with the
remaining axillary nodes for reliability of predicting axillary
nodal status. SPSS version 14.0 was used for data analysis.

RESULTS
Three hundred fifty-five women with primary, clinically node-
negative operable breast cancer, were enrolled in the study from
May 2001 to July 2008. The mean age of patients was 50 years. A
complete axillary level III clearance was performed in all women
after LAS for validation. Of the 355 women, the axillary sampling
specimen detected lymph nodes in all of them. The median nodes
identified in axillary sampling were 5 with a range of 1–19; the
average lymph nodes in the rest of the axillary dissection was 10
(range 1–31). The tumour-specific and patient features are listed
in Table I.

In all, 114 of 355 (32.1%) patients had nodal metastasis in the
axillary lymph nodes. The LAS correctly identified 104 of these
114 patients (91.2%) as having positive nodes. In fact, in 62 of the
LAS specimens (54.4%), the only positive nodes in the axilla were
removed within the LAS itself. In 10 women, the LAS nodes were
negative for metastases in spite of nodes in the ALND showing
presence of metastatic disease. The false-negative rate with LAS
was therefore 10 of 114 (8.8%). The accuracy of axillary sampling
in correctly identifying the presence or absence of axillary lymph
nodal metastasis was 79.7% (283 of 355). The negative predictive
value (NPV) was 96% (241 of 251) and the sensitivity was 80.7%
(42 of 52; Table II).

An exploratory analysis was done to assess the relation of the
false-negative rate with the number of LAS lymph nodes. The
median number of nodes in the LAS was 5 and the mean was 6.5.
With an increase in the number of nodes sampled, the false-
negative rate decreased from 22.2% with 3 nodes to 3.9% with 5
nodes and to 1.5% with 6 nodes. The sensitivity also showed an
exponential improvement with the increase in the number of
sampled nodes—60% sensitivity with 3 lymph nodes to 95%
sensitivity with 6 lymph nodes (Table III). However, this trend for
better results with regard to the false-negative rate and sensitivity
with more number of sampled nodes was not statistically significant
( 2

Trend
=7.43, p=0.1143). None of the other patient-specific or

tumour-specific factors had an impact on the false-negative rate.

DISCUSSION
Historically, clearance of axillary lymph nodes has been done
mainly for prognostication and in lymph node-positive cancers
for better locoregional control. A clinically negative axilla has a

false-negative rate of 30%–35%, with an 18% risk of local
recurrence, translating into a survival detriment of 5.4% if not
addressed surgically.20 The EBCTCG meta-analysis reported in
2005 also showed an 11% benefit of axillary clearance in the
absence of radiotherapy in clinically node-negative disease.21

With the advent of screening, and more breast cancers being
detected early, the incidence of nodal metastases has reduced and
SNB instead of axillary clearance has become an attractive
proposition with a lower morbidity. SNB improved the
methodological precision over clinical assessment of a negative
axilla with a false-negative rate of <10%.22

In the SNB meta-analysis by Kim et al.,2 the intent-to-study
population was represented by 8059 patients from 71 publications
dated between 1970 and 2003 who met the inclusion criteria and
had SNB followed by completion ALND. They reported an
overall identification rate averaging 89% (median 92%); the
number of sentinel lymph nodes averaged 1.92 (median 2; range
1–4.1); the average number of lymph nodes obtained at axillary
dissection was 15.9 (range 11–23). The SNB meta-analysis had
reported a failure rate for sentinel node identification of 11% and
an average false-negative rate of 8.4%, with a range of 0%–
29.4%, raising a doubt on the reliability of the procedure and
‘wide variability in test performance’ when done at multiple
centres. It has also been uniformly observed in most studies that

TABLE I. Patient characteristics

Variable n (%)

Age  <50 years 181 50.9
>50 years 174 49.1

Tumour location Outer half 171 48.1
Inner half and central 156 51.9

T size T1 61 17.0
T2 262 74.0
T3 32 9.0

Tumour grade I 8 2.6
II 56 18.5
III 238 92.8

Axillary lymph node metastases Absent 212 67.9
Present 107 32.1

TABLE II. Axillary sampling validation compared with rest of the
axillary nodes

Axillary sampling Rest of axillary lymph nodes Total

Positive Negative

Positive 42 62 104
Negative 10 241 251

Total 52 303 355

TABLE III. Impact of number of lymph nodes sampled on
sensitivity and false-negative rate

Number of sampled axillary nodes

1 2 3 4 5 >6

Negative predictive value 88.9 93.0 92.0 93.0 95.3 99.0
False-negative rate 25.0 16.6 22.2 16.6 3.9 1.5
Sensitivity (%) 75.0 66.6 60.0 75.0 75.0 95.0

( 2
Trend= 7.43, p=0.1143)
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as more number of sentinel lymph nodes are identified, the
sensitivity of the procedure in correctly identifying the axillary
nodal metastases improves.23,24

The earliest report of validation of LAS versus total axillary
clearance was reported by Steele et al.18 in 1985 with a sensitivity
of 100% and an accuracy of 99.5%. Five years later the 5-node
axillary sampling compared to level I–II dissection was validated
and reported from Stockholm19 in 416 operable breast cancer
patients. The noteworthy finding was that lymph node sampling
had a 100% yield, 97.3% sensitivity and a negative predictive
value of 98.5%. The Edinburgh sampling study25 in 799 patients
observed that the percentage of lymph node-positive patients did
not increase significantly as the number of sampled positive nodes
increased beyond 4. In contrast, in the sampling study conducted
in the UK,26 it was observed that an increase in the number of
lymph nodes harvested by sampling was associated with detection
of a higher proportion of node-positive patients and a higher
number of metastatic nodes were identified. In the UK sampling
study, a median of 8 nodes were identified (range 0–30) and in
only 11 patients <4 nodes were identified.

With the economic logistics of high price of the gamma probe
and poor accessibility to nuclear medicine centres, there are
difficulties in doing a radio-guided targeted SNB in most peripheral
centres in the developing world. Obviously, even if proven safe
and effective in large randomized trials, its acceptance and
availability in developing countries may not be feasible. Also, due
to delayed presentations, the tumours are relatively larger at
detection as compared with those in countries with effective
national breast cancer screening programmes. Therefore, there is
a need for a low-cost technology intervention with easy and
uniform applicability across the developing world.

It is well known that the presence of involved lymph nodes can
result in blocked lymphatics and in a non-sentinel lymph node
being identified as the ‘sentinel node’ or in other words a ‘false-
negative sentinel node’. Chronologically, there is a direct correlation
between increasing tumour size and higher axillary lymph nodal
metastases. In patients with larger primary tumours, as seen in
developing countries, in the absence of breast cancer screening,
the chances of axillary lymph nodal metastases would be higher.
The possibility of a false-negative rate with targeted SNB would
effectively be higher as it relies upon the dynamics of lymphatic
flow. In this setting, axillary sampling appears to be a more
practical procedure especially since it involves a defined anatomical
dissection of the axillary fat and lymph nodes in level I (including
the distal axillary tail) of the axilla, ensuring completeness of the
limited dissection with a lower risk of morbidity.

Conclusions
The false-negative rate in women in our study with axillary
sampling was 8.8%, which is better than the false-negative rate
reported in the large randomized trial of NSABP-B32 in 5611
patients (9.7%). The negative predictive value and accuracy rates
support the safety of LAS in correctly predicting the axillary
status. The result of the exploratory analysis further supports
axillary sampling as a reliable procedure with a low false-negative
rate with 5–6 nodes sampling. If and when SNB is considered as
the standard of care, LAS can be considered as a reliable, alternative
low-cost procedure for developing countries.
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