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Node retrieval in axillary lymph node dissections:
recommendations for minimum numbers to be confident
about node negative status
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Aims: To determine the minimum number of lymph nodes needed in an axillary lymph node dissection
(ALND) specimen to be confident that the axilla is free from metastases.
Methods: The Edinburgh Breast Unit selects patients with large and high grade tumours for ALND; 609
consecutive ALNDs performed between October 1999 and December 2002 were reviewed. Full data
about the underlying invasive breast cancer were available for 520 patients. Data were collected
regarding number of positive nodes and total number of nodes collected, tumour size and grade, and
presence of lymphovascular invasion.
Results: Axillary node metastases were seen in 64% of patients. The mean number of positive nodes found
was 3.56, with a mean of 17.9 nodes collected. The highest proportion of patients with lymph node
metastases were in the group with 16–20 nodes recovered/specimen (68%); specimens with .20 nodes
recovered did not have a higher rate of nodal involvement. There was a significant difference between the
proportion of metastasis positive specimens in those with 1–15 nodes recovered (58.5%) and those with 16
or more recovered (69.1%). A linear association test showed a direct correlation between the number of
nodes collected and presence of node metastasis (p = 0.0005).
Conclusions: Although there is no minimum number of nodes that should be recovered in an ALND
specimen, 16 nodes should be regarded as a target to ensure a high level of confidence that the nodes are
negative. Node positivity in an ALND specimen appears to obey the law of diminishing returns.

A
xillary lymph node dissection (ALND) provides impor-
tant prognostic information that influences crucial
management decisions. Historically, its role has been in

staging and planning adjuvant chemotherapy, and also in
local control of cancer in both node positive and node
negative tumours.1 Node positive status and the number of
nodes containing metastases is associated with an increased
risk of local recurrence and disease progression.2–5 A cancer
with four or more positive nodes has a particularly aggressive
phenotype.6 Node status is also considered to be a surrogate
marker for the number of acquired and expressed genetic
alterations.7 Unfortunately, ALND carries a 60% risk of
significant morbidity including lymphoedema, sensory
numbness, and limitation of arm motion and strength.8 In
view of these complications, the Edinburgh Breast Unit has a
policy of selecting patients with cancers that have a poorer
prognosis for ALND and managing the axilla of patients with
a potentially better prognosis by axillary node sampling and/
or sentinel node biopsy.

‘‘Although some centres set a desirable minimum for the
numbers of nodes retrieved in an axillary lymph node
dissection specimen the evidence base for the said
numbers is limited and has prompted our study’’

In light of the known complications and changing trends
in the presentation of breast cancer, the role of ALND is
under debate. Sentinel lymph node detection is showing
promise and is being used in clinically node negative patients
to avoid indiscriminate application of ALND. In spite of
progress towards less invasive techniques and earlier detec-
tion of cancers, 5–10% of tumours , 0.5 cm in diameter and
10–20% of tumours 0.6–1 cm in diameter will be lymph node

positive, and 15–30% of clinically node negative patients will
develop axillary failure if the axilla is left untreated by either
radiotherapy or dissection.9 Management of the axilla by
ALND is necessary in patients for whom axillary radiotherapy
is unsuitable. Patients with clinically palpable axillary nodes
and those with positive sentinel nodes are also advised to
undergo ALND. Current guidelines suggest that at least 10
nodes should be examined for optimal prognostic staging.10 11

Although some centres set a desirable minimum for the
numbers of nodes retrieved in an ALND specimen the
evidence base for the said numbers is limited and has
prompted our study. Studies in patients with colorectal
cancer have indicated that it is vital to assess enough lymph
nodes to be sure of accurate disease staging.12–15 Our study
reviews a large series of patients undergoing ALND in a
specialised breast unit and aims to establish recommenda-
tions for the number of lymph nodes to be recovered from
each ALND specimen, thereby helping to set quality
standards for future practice.

MATERIALS AND METHODS
The pathology reports of 609 consecutive patients undergoing
ALND between October 1999 and December 2002 in the
Edinburgh Breast Unit were audited. Data were collected for
the number of positive nodes and total number of nodes
collected, tumour size and grade, and the presence of
lymphovascular invasion. Cases were only included if the
patient had confirmed invasive breast carcinoma and if a
complete level III (removal of all nodes from levels I, II, and
III) ALND was carried out. ALND specimens are not routinely
labelled by the surgeon to identify separately levels I, II, and
III.

Abbreviations: ALND, axillary lymph node dissection
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Cases with a known history of distant metastasis were
excluded. The linear by linear association test was used for
statistical analysis (statXact User Manual; CYTEL Software,
Cambridge, Massachusetts, USA). Other statistical tests
included Pearson’s x2 test and the Student’s t test (SPSS
Inc, Chicago, Illinois, USA).

RESULTS
Lymph node metastases
Of the 609 ALNDs analysed, in 89 cases (1) there was limited
information about the primary tumour; (2) the patients had
extensive ductal carcinoma in situ and focal invasion that
was ungradeable; or (3) the patients had previously received
chemotherapy. Fifty nine of these 89 excluded patients had
node metastases. No further analysis was carried out on this
group. Five hundred and twenty patients had complete
information about the primary tumour. These patients
formed the definitive study group. Sixty four per cent of
these patients had axillary node metastases. The mean
number of positive nodes found was 3.56 (median, 1; range,
0–35), with a mean of 17.9 nodes collected for each specimen
(median, 17; range, 2–47). Eight per cent of patients had 10
or fewer lymph nodes collected, 28% had 11 to 15 nodes, and
64% had. 16 nodes. The case with only two nodes identified
was in fact an extremely large tumour mass of matted nodes
and striated muscle within the axilla, inside which two
discrete nodes could be identified. The relation between the
number of lymph nodes recovered for each specimen and the
proportion of specimens with detectable metastases was
examined with a test for linear by linear association (fig 1).
The proportion of specimens with metastases was strongly
and positively related to the number of lymph nodes
recovered (p = 0.0005).
The highest proportion of patients with lymph node

metastases occurred in the group with 16–20 nodes recovered
for each specimen (68%); specimens with . 20 nodes
recovered did not have a higher proportion (fig 1). There
was a significant difference in the proportion of metastasis
positive specimens between those who had 1–15 nodes
recovered (58.5%) and those who had 16 or more recovered
(69.1%; p = 0.006).
Cases were also categorised according to the number of

positive nodes identified from 0 to . 5. There was no

significant difference in the number of nodes retrieved for
each case for each category.
Lymphatic/vascular invasion correlated positively with

node metastases, both in terms of whether or not nodes
were involved and in terms of the number of nodes involved
(fig 2).

Influence of tumour grade
Five hundred and twenty reports (85% of the total original
study population) contained information about tumour
grade. These were analysed for the effect of grade on node
status. Eight per cent of these cases were grade 1, 43% were
grade 2, and 49% were grade 3 (table 1).
Grade 1 tumours had significantly fewer positive nodes

than grade 2 (p = 0.002) and grade 3 (p = 0.006) tumours.
There was no significant difference between grade 2 and 3
tumours. There was no significant difference between the
number of nodes gathered for tumours of each grade (means:
16, 18, and 18, respectively).

Analysis of the tumours on the basis of node positivity
and tumour size
Thirty six per cent of the whole population was node negative
(TNM N0), 34% had between 1 and 3 positive nodes, and 30%
had four or more positive nodes. There was no significant
difference between the tumour size of those specimens with
no lymph node metastases and those with one to three lymph
node metastases. However, tumours in both these groups
were considerably smaller than in the group with four or
more positive lymph nodes (p = 0.002) (fig 3).

DISCUSSION
The Edinburgh Breast Unit has a selective policy for the use
of ALND. The criteria for selection are not absolute but are as
follows:

Figure 1 Percentage of cases with positive nodes compared with the
number of nodes retrieved in each case. Results are grouped as follows:
1–5 nodes, 6–10 nodes, 11–15 nodes, 16–20 nodes, 21–25 nodes,
and 26–30 nodes, with the total number of cases for each group in
parentheses.

Table 1 The relation between tumour grade and nodal
status

Grade Negative % Positive % Total %

1 25 60 17 40 42 8
2 71 32 150 68 221 43
3 90 35 167 65 257 49
Total 186 36 334 64 520

Figure 2 Percentage of patients with lymphatic invasion (L/Vi) when
divided into groups on the basis of number of positive nodes.
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N Clinical, mammographic, or cytological evidence of
involved axillary nodes.

N If at the time of mastectomy, axillary clearance would
avoid the need for postoperative radiotherapy, which
would be otherwise contraindicated for medical or radio-
therapeutic reasons, or for reasons of patient preference.

N Consider for younger women for whom the systemic
treatment would be changed in the light of extensive
nodal involvement.

N Patients with tumours . 2 cm.

N Patients with grade 3 tumours on core biopsy.

N Evidence of vascular or lymphatic invasion on core biopsy.

N Patient preference.

This explains the relatively high rate of node positivity in
our study in comparison with an overall node positive rate for
the unit as a whole, which is in the order of 30% and is
comparable with overall figures for other large breast units.
For those patients with lower risk primary tumours, the axilla
is managed by either node sampling and/or sentinel node
biopsy. Previous studies have shown comparability between
node sampling/sentinel node biopsy and ALND in terms of
detection of axillary metastases,16 17 but ALND has a
therapeutic role and is more appropriate for those patients
with a higher risk of metastatic disease. Our results also
indicate that our selection process for ALND is effective,
although it could be argued that those patients with node
negative clearances had been overtreated.
Previous studies have indicated that in women with

pathologically node negative invasive breast cancer in the
absence of systemic treatment the number of nodes collected
has an important and significant effect on local relapse and
overall survival.18 Node negative women who had , 14
lymph nodes collected had a 10 year survival 10% less than
those with . 14 lymph nodes collected.19 This pattern was
also seen in women who had less than 10 nodes and less than
15 nodes collected.20

The number of nodes collected and analysed depends not
only on the diligence of the pathologist but also on the extent
of axillary dissection.21 It may also be influenced by
neoadjuvant chemotherapy, which can make lymph nodes

more difficult to find.22 The Edinburgh breast pathology
service is consultant led, and all dissections were carried out
by a consultant member of the breast pathology team (three
consultants) or a specialist registrar under supervision. There
is no trimming of breast specimens by biomedical scientists
in Edinburgh at the present time or during the period of
study. We do not have precise data on the relative split of
dissections by consultants and specialist registrars, but would
estimate approximately 70% to 30%, respectively. Specialist
registrars in our unit have a very clear understanding of the
importance of node retrieval from ALNDs and are very closely
supervised. Surgical factors must come into play in the node
yield from these specimens, although the unit has a policy to
perform level III dissections in every case. During the period
of study, the Edinburgh Breast Unit was staffed by five
consultant surgeons, one rotating specialist registrar, and a
research fellow. We have no data on how the node count
varied among this group of surgeons. The unit has an
international reputation and adherence to surgical policy is
very good. Those cases with very small numbers of nodes
retrieved were probably low yielding because of surgical
rather than pathological factors (for example, early cessation
of the operation, undeclared previous node sampling, or
undeclared previous neoadjuvant treatment), but we have no
data to support these suppositions. The patients with known
neoadjuvant chemotherapy have been excluded from the
main study group of 520 patients.

‘‘The more lymph nodes recovered the higher the
proportion of node positive patients up to a plateau of
between 16 and 20 nodes’’

Our study shows a significant difference between the
percentage of node positive patients with 16 or more and
those with less than 16 lymph nodes collected. The more
lymph nodes recovered the higher the proportion of node
positive patients up to a plateau of between 16 and 20 nodes.
More than 54% of node positive patients in our study had 16
or more nodes collected. Although some centres set a
desirable minimum for the numbers of nodes retrieved in
an ALND specimen the evidence base for the said numbers is
limited and has prompted our study. Our findings support a
previous study on 236 patients with invasive breast cancer,
which showed that the proportion of node positive patients
increased with the number of nodes collected23; in contrast, a
study of 499 axillary dissection specimens suggested that
examining only the four to six largest lymph nodes was a
reliable alternative staging method to identify patients in the
pN0 category.24 Our findings also support the findings of a
larger study on 5125 patients with clinically negative nodes
who underwent axillary dissection, which demonstrated that
the number of lymph nodes collected, tumour grade, size,
and site were all independent predictors of the risk of nodal
involvement. A lower incidence of detected nodal involve-
ment was evident for those patients with smaller tumours
and fewer than 16 nodes examined.25 This supports our data
in setting 16 to 20 lymph nodes as the target for recovery to
place patients in the pN0 staging category with confidence.
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Figure 3 Mean tumour size compared with node status (negative, 1-3
or . 4 positive).

Take home messages

N In patients undergoing axillary lymph node dissection
(ANLD), the proportion of node positive patients
increases with the number of nodes collected

N Although there is no minimum number of nodes that
should be recovered in an ALND specimen, 16 nodes
should be regarded as a target to ensure a high level of
confidence that the nodes are negative
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