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Abstract

Aims: The aim of this study was to identify a subgroup of patients with breast cancer that can safely avoid axillary dissection.

Methods: Using data collected by the Eindhoven Cancer Registry, we compared the clinico-pathological features of 489 patients with only

one positive lymph node to those of 817 patients with more than one positive lymph node in the axilla. All patients underwent complete

axillary dissection, not preceded by a sentinel node biopsy.

Results: Tumour size greater than 1 cm, harvesting more than 15 axillary lymph nodes at histopathological examination, metastasis size

larger than 2 mm, extranodal extension, and nodal involvement of the axillary apex are independently associated with the occurrence of more

than one metastatic axillary lymph node.

Conclusion: No subgroup could be identified in which axillary dissection can always be omitted. However, tumour size!1 cm, finding a

micrometastasis rather than a macrometastasis, and especially not finding extranodal extension were independently associated with finding

only one positive axillary lymph node.

q 2005 Elsevier Ltd. All rights reserved.
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Introduction

Depending on the technique used at histopathological

examination and the size of the metastasis, 21–100% of

breast cancer patients undergoing a completion axillary

dissection after a sentinel lymph node biopsy have no

additional lymph node metastasis other than that initially

found in the sentinel node.1,2 In retrospect, these patients

might have been spared further axillary dissection and its

associated morbidity. Thus, it is important to try to define

prognostic factors that can identify those breast cancer

patients whose only axillary metastasis is the one found in

the sentinel node.

In population based data collected by the Eindhoven

Cancer Registry there is a group of breast cancer patients

with only one positive axillary lymph node after axillary

lymph node dissection. Assuming perfect performance of

the sentinel lymph node biopsy as a diagnostic test to
0748-7983/$ - see front matter q 2005 Elsevier Ltd. All rights reserved.
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detect a positive lymph node, this one positive lymph

node would be the sentinel node. This group of patients

is analogous to the group of patients whose sentinel node

is the only positive node after a completion axillary

dissection. In the present study, we compare the clinico-

pathological features of patients with only one positive

lymph node to those of patients with more than one

positive lymph node in order to identify prognostic

factors associated with further axillary metastatic

involvement. The aim is to define a subgroup of patients

who can safely avoid a completion axillary dissection

after finding a positive sentinel node.

Patients and methods

Patient selection

Patient data were retrieved from the population-based

Eindhoven Cancer Registry, which currently serves a

population of more than two million inhabitants in the

South-eastern Netherlands (14% of the Dutch population).

Data were collected by the cancer registry from copies of
EJSO 32 (2006) 139–142 www.ejso.com
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the pathology reports made by 10 pathologists in three

different laboratories and the medical records of eight

community hospitals and one department of radiotherapy.

These laboratories and treatment facilities all adhere to the

same treatment guidelines.

In the period 1984–2000, there were 9627 patients

diagnosed as having invasive breast cancer. Of these

patients, 3143 (33%) had one or more lymph nodes

containing metastasis found during pathological workup

using a haematoxylin and eosin stain of one or two

sections of the nodes. We excluded 476 patients where

the pathologist reported less than six lymph nodes in the

surgical axillary specimen because we consider this an

indicator of an incomplete axillary dissection. Lymph

node status was missing for an additional nine patients

who were, therefore, also excluded. Our current sentinel

node protocol calls for the exclusion of patients with

palpable or pathologic axillary lymph nodes, as well as

those with a primary tumour larger than 5 cm. To make

our study model comparable to the current sentinel node

situation, we excluded 946 patients with palpable axillary

lymph nodes, and 282 patients with tumours larger than

5 cm. We also excluded 124 patients who had undergone

a sentinel node procedure to avoid confounding due to

differences in pathological workup. This left 1306

patients with a complete axillary dissection to be studied,

of which 489 patients had only one positive lymph node

analogous to the group in which the sentinel node is the

sole metastatic lymph node. This group was compared to

817 patients with more than one positive lymph node

which is analogous to the group for which further

axillary dissection would also have been indicated if a

sentinel node procedure had been performed. Of these

817 patients, 440 had two or three positive nodes and

377 had four or more positive nodes.

Statistical analysis

Data were analysed in SAS (version 8.02 SAS Institute

Inc., Cary, North Carolina, USA). P-values less than 0.05

were considered statistically significant. The chi-square test

was used to detect differences in patient and tumour

characteristics between the patients with one and those

with more than one positive lymph node. To study the

predictive value of the different parameters, uni- and

multivariate logistic regression analyses were performed

including the following covariates: patient age, period of

diagnosis, tumour site, histological type, tumour size,

tumour grade, lymphovascular invasion, oestrogen receptor

status, progesterone receptor status, number of lymph nodes

examined, number of positive lymph nodes, size of

metastasis (% or O than 2 mm), extranodal extension,

and axillary apex involvement. Variables that proved

statistically significant in the univariate analysis were

included in the multivariate analysis. Age was also included

in the multivariate analysis as a covariate.
Results

When comparing breast cancer patients with one and

more than one positive lymph node in their axillary

clearance specimen, the following significant differences

were found: patients with one positive lymph node had

smaller tumours, had a smaller number of lymph nodes

examined, were more likely to have micrometastasic

disease (%2 mm) and less likely to have extranodal

extension or metastatic disease in the axillary apex. No

significant differences were found with respect to age,

period of diagnosis, location of the primary tumour, or

its histological type. The interpretation of the outcome

concerning tumour grade, lymphovascular invasion, and

oestrogen/progesterone receptor status was limited due to

the number of missing values for these variables. However,

analysis of the available data did not reach statistical

significance.

Univariate and multivariate analyses (Table 1) demon-

strated that larger tumours (ORO1.9 when tumour size

O1 cm, CI 1.1–3.2), higher number of lymph nodes

examined (ORZ2 when O15 lymph nodes are found, CI

1.3–3.1), extranodal tumour extension (ORZ3.3, CI

2.5–4.4), and nodal involvement of the axillary apex

(ORZ9.1, CI 5.1–16.3) are independently associated with

more than one metastatic lymph node in the axilla. Finding a

micrometastasis in a lymph node is associated with a lower

axillary load (OR 0.2 for finding O1 positive lymph node,

CI 0.1–0.5).

Discussion

Since, the introduction of the sentinel lymph node (SN)

biopsy, multiple studies have tried to define a group of SN

positive patients in whom a completion axillary lymph node

dissection can safely be omitted. Degnim et al.2 conducted a

meta-analysis of 11 studies and concluded that the presence

of any one of five characteristics (SN metastasis size

O2 mm, the presence of extranodal extension in the

SN, tumour sizeO2 cm, more than one positive SN, or

lymphovascular invasion in the primary tumour) increased

the likelihood of finding a non-SN metastasis by a factor

greater than two. More recently, Van Zee et al.3 validated a

nomogram predicting the likelihood of additional lymph

node metastasis based on nine criteria. The present study

approaches this question using population based data from

the Eindhoven Cancer Registry.

Finding that primary tumour size greater than 1 cm

nearly doubles the likelihood of finding more than one

metastatic lymph node in the axilla is in accordance with

past en present literature.2–5

Finding that the axilla contains only a micrometastasis

(%2 mm) is, in the present study, strongly associated with

finding only one positive lymph node. It is increasingly clear

that the clinically relevant cut-off point in metastasis size

lies under the traditional 2 mm mark. Until recently,



Table 1

Patient and tumour characteristics according to number of positive lymph nodes (NZ1306) and results from uni- and multivariate regression analyses

Characteristic One positive lymph node

(NZ489)

More than one positive

lymph node (NZ817)

Univariate,

OR (95% CI)

Multivariate (nZ1266),a

OR (95% CI)

Age group (years)

!50 156 288 1.0 1.0

50–69 249 371 0.8 (0.6–1.0) 0.8 (0.6–1.0)

70C 84 158 1.0 (0.7–1.4) 0.9 (0.6–1.3)

Tumour size (cm)b

0.1–1.0 51 188 1.0 1.0

1.1–2.0 194 252 2.2 (1.4–3.4) 1.9 (1.1–3.2)

2.1–3.0 170 321 2.3 (1.5–3.7) 1.9 (1.1–3.2)

O3.0 69 56 3.1 (1.8–5.1) 2.4 (1.3–4.2)

Number of lymph nodes examined

6–9 170 270 1.0 1.0

10–12 183 267 0.9 (0.7–1.2) 1.0 (0.7–1.3)

13–15 90 145 1.0 (0.7–1.4) 1.0 (0.7–1.5)

O15 46 135 1.8 (1.3–2.7) 2.0 (1.3–3.1)

Micrometastasis

No 439 805 1.0 1.0

Yes 50 12 0.1 (0.1–0.2) 0.2 (0.1–0.5)

Extranodal tumour extensionc

No 384 358 1.0 1.0

Yes 103 457 4.8 (3.7–6.2) 3.3 (2.5–4.4)

Nodal involvement in apex of axillad

No 466 574 1.0 1.0

Yes 13 230 14.4 (8.1–25.4) 9.1 (5.1–16.3)

a Including age, size, number of nodes examined, micrometastases, extranodal extension and nodal involvement in the apex of the axilla.
b Tumour size was missing for 14 patients.
c Information on extranodal tumour extension was missing for four patients.
d Information on nodal involvement in apex of axilla was missing for 23 patients.
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the prognosis of patients with micrometastasis was

considered equivalent to that of patients with no axillary

metastasis.6 In a previous study, we found that in a cohort of

10111 patients with nearly 25 years of follow-up,

the survival of patients with a micrometastasis was

intermediate to that of patients with no metastasis and

those with a macrometastasis.7 To accommodate evolving

clinical insight, the American Joint Committee on Cancer

(AJCC) has further defined small metastasis. Micrometas-

tases are larger than 0.2 mm but no larger than 2.0 mm in

diameter. Isolated tumour cells, seen as single cells or cell

deposits, are less than 0.2 mm; their prognosis is compar-

able to node negative disease. The AJCC still consider H&E

staining viewed with conventional light microscopy to be

the gold standard and recommend that all metastatic lesions

found using immunohistochemical techniques be confirmed

by H&E staining. Additionally, a descriptor (i) is

recommended to designate immunohistochemical and

(mol) for molecular in those cases where these more

sensitive techniques find evidence of metastatic disease.8

The relevance of finding such a submicrometastatic deposit

will have to be crystallized by future outcome data.

Finding extranodal extension in a lymph node is strongly

and independently associated with finding more than one

positive lymph node. Extranodal extension was defined by

pathologists as any extracapsular growth of tumour cells. Its

clinical importance was first reported by Fisher et al.,9
finding a significant correlation between extranodal exten-

sion and the involvement of more than three axillary nodes.

This was confirmed by other studies, especially in relation to

the indication for radiation therapy.10–16 Stitzenberg et al.,17

analysing the occurrence of non-sentinel node (NSN)

involvement given a positive SN, found that 78% of

patients with extranodal extension in the SN had metastasis

in NSN while only 29% of the patients without extranodal

had NSN involvement. In the lymph node, metastatic

tumour cells first appear in the marginal sinus.18 Their

invasiveness determines their ability to penetrate the

medullary sinuses, the medulla, and eventually the cortex,

resulting in parenchymal replacement. Extranodal extension

is when this process has reached the point of breaking

through the capsule into the peri-nodal tissue. In light of

this, it seems intuitive that if a metastatic breast cancer is

aggressive enough to defeat lymph node defence mechan-

isms and cause extranodal extension, then it is likely to be

aggressive enough to be found in more than one axillary

lymph node. Therefore, extranodal extension is a very

relevant prognostic factor.

Although apex node involvement was found to be very

significant, its relevance in the current sentinel node era is

limited because surgical experience is that the SN is usually

located just lateral to the pectoral muscle low in the axilla.

A recent study describing lymphatic drainage patterns in

breast cancer patients found 11.3% of breast tumours also
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drain to the infra-clavicular region (which is where the apex

of the axilla lies anatomically), and that 1.9% drain

exclusively infra-clavicularly.19 This is similar to the data

presented here, where the apex of the axilla was the location

of the only metastatic lymph node in 2.7% (13/479) of the

patients with only one positive lymph node. In general, the

axilla apex only fills with metastases after lower echelon

nodes are already metastatically involved. This high axillary

burden is likely to be discovered in routine pre-operative

analysis and so form a contraindication to a SN biopsy.

Therefore, although apex involvement is statistically

significant, it is only rarely clinically relevant in the SN

situation.

In conclusion, when comparing breast cancer patients

with one and more than one metastatic lymph node in an

axillary specimen, no subgroup could be identified in which

axillary dissection can always be omitted. However, tumour

size!1 cm, finding a micrometastasis rather than a

macrometastasis, and especially not finding extranodal

extension were independently associated with finding only

one positive axillary lymph node.
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