
  

 

 

Tilburg University

The prognostic significance of axillary lymph-node micrometastases in breast cancer
patients
Kuijt, G.P.; Voogd, A.C.; van de Poll-Franse, L.V.; Scheijmans, L.J.E.E.; van Beek, M.W.P.M.;
Roumen, R.M.H.
Published in:
European journal of surgical oncology: The journal of the European Society of Surgical Oncology and the British
Association of Surgical Oncology

Publication date:
2005

Link to publication in Tilburg University Research Portal

Citation for published version (APA):
Kuijt, G. P., Voogd, A. C., van de Poll-Franse, L. V., Scheijmans, L. J. E. E., van Beek, M. W. P. M., & Roumen,
R. M. H. (2005). The prognostic significance of axillary lymph-node micrometastases in breast cancer patients.
European journal of surgical oncology: The journal of the European Society of Surgical Oncology and the British
Association of Surgical Oncology, 31(5), 500-505.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 23. May. 2023

https://research.tilburguniversity.edu/en/publications/b98b0b95-2d16-4f52-a2ad-6dae6a5a5eb6


The prognostic significance of axillary lymph-node
micrometastases in breast cancer patients

G.P. Kuijta,*, A.C. Voogdb,c, L.V. van de Poll-Franseb,
L.J.E.E. Scheijmansd, M.W.P.M. van Beeke, R.M.H. Roumena
aDepartment of Surgery, Maxima Medical Centre, P.O. Box 7777, 5500 MB Veldhoven, The Netherlands
bEindhoven Cancer Registry, Comprehensive Cancer Centre South, Eindhoven, The Netherlands
cDepartment of Epidemiology, Maastricht Univeristy, Maastricht, The Netherlands
dDr Bernard Verbeeten Instituut, Tilburg, The Netherlands
eRegional Institute of Pathology (PAMM), Eindhoven, The Netherlands

Accepted for publication 10 January 2005
Available online 10 March 2005
07
do

88
KEYWORDS
Breast cancer;
Micrometastasis;
Prognosis
48-7983/$ - see front matter q 2005
i:10.1016/j.ejso.2005.01.001

* Corresponding author. Tel.: C31 4
88 565.
E-mail address: gert.kuijt@skynet.
Abstract Aims. We analysed the results of regional community practice to
determine the prognosis of axillary lymph-node micrometastases in women with
breast cancer.
Methods. Patient data were retrieved from the population-based Eindhoven

Cancer Registry in The Netherlands. Between 1975 and 1997, 10,111 patients were
diagnosed as having invasive breast cancer. We compared three subgroups: patients
without axillary involvement (the pN0 group), patients with axillary micrometastasis
(%2 mm, the pN1a group), and patients with a macro metastasis in only one lymph
node (O2 mm, the pN1 group). Follow-up was completed until April 2002.
Results. The relative risk (RR) of dying comparing the pN1a group and the pN1

group to the pN0 group was 1.32 and 1.34, respectively. Excluding the adjuvantly
treated patients, the RR of dying was 1.51 and 1.91, respectively for the pN1a group
and the pN1 group vs. the pN0 group.
Conclusion. This outcome data of nearly 25 years of community practice show that

breast cancer patients with axillary lymph node micrometastasis have a significantly
worse survival rate than those without independent of age or tumour size. Adjuvant
systemic therapy should be contemplated when treating these patients.
q 2005 Elsevier Ltd. All rights reserved.
Elsevier Ltd. All rights reserv
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be (G.P. Kuijt).
Introduction

The detection of metastases in axillary lymph nodes
of patients with breast cancer is highly dependent
on the methods used to find them. Historically, a
lymph node examination is based on haematoxylin
and eosin (H&E) staining of one or two sections
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Significance of breast cancer micrometastasis 501
through the largest diameter of the lymph node.
Micrometastases were defined by the American
Joint Committee on Cancer as metastatic lesions no
larger than 2.0 mm in greatest dimension. In the
fifth edition of AJCC cancer staging manual these
lesions were classified as pN1a. However, a foot-
note was added stating that the prognosis of
patients with pN1a is similar to that of patients
with pN0.1 Earlier editions had classified patients
with micrometastatic disease as pN0.

In the ongoing debate concerning the prognostic
significance of micrometastatic axillary breast
disease, we present the results of nearly 25 years
of regional community practice. In a population of
10,111 breast cancer patients, we found 179
patients with H&E micrometastasis and compared
them to 4377 patients without axillary involvement
and to 640 patients with only one positive lymph
node.
Patients and methods

Data collection

Patient data were retrieved from the population-
based Eindhoven Cancer Registry, which serves a
population of nearly one million inhabitants in the
south-eastern Netherlands (6% of the Dutch popu-
lation). Data were collected by the cancer registry
from copies of the pathology reports made by 10
pathologists in three different laboratories and the
medical records of eight community hospitals and
one department of radiotherapy.

In the period 1975–1997, there were, 10,111
patients diagnosed as having invasive breast can-
cer. Regional treatment guidelines, implemented in
1978, recommended complete axillary dissection
for all patients with resectable breast cancer.
Axillary lymph nodes were evaluated histologically
with haematoxylin and eosin (H&E) staining, usually
of a single section. All patients were staged
according to the TNM classification system of the
UICC. Excluded were, 1193 patients with incom-
plete documentation regarding the pathological
tumour stage and 1869 patients with direct tumour
extension to the chest wall or skin, inflammatory
cancer (T4 classification), or clinical signs of distant
metastases (M1 classification). This left 7049 breast
cancer patients pathologically staged as stage I
(T1N0M0), stage IIA (T1N1M0; T2N0M0), stage IIB
(T3N0M0, T2N1M0) or stage IIIA (T3N1M0; T1–3N2M0).
In this group of patients, 4377 had no axillary
lymph-node metastases (classified as pN0) and 133
had only micrometastatic disease, none larger than
2 mm (classified as pN1a). To increase the statisti-
cal power, the group of 133 patients with micro-
metastases was enlarged by adding 46 patients from
a comparable adjacent region with the same
treatment guidelines. The exact number of posi-
tive axillary lymph nodes has been recorded since
1984, and in the period between January 1, 1984,
and December 31, 1997, there were 640 patients
with only a single positive lymph node with a
metastasis larger than 2 mm. The remaining 1899
patients had more than one positive macro meta-
static lymph node and were left out of this study.
Thus, three groups of patients were available for
analysis: 4377 patients without axillary metastases,
179 patients with micrometastases smaller than
2 mm, and 640 patients with only a single positive
lymph node containing a macro metastasis larger
than 2 mm.

Follow-up was completed until April 2002. This
information was obtained from the municipal
registries in the area of the Eindhoven Cancer
Registry and the Central Bureau for Genealogy. The
latter is an institution that collects data on all
deceased Dutch citizens via the municipal regis-
tries. In this way, information on patients who had
moved outside the registry area was also obtained.
Patients who died outside the Netherlands were
wrongly considered as ‘being alive’. However, the
estimated proportion of these patients was less
then 0.3%.
Statistical analysis

Survival analysis was carried out using the life-table
method to evaluate the prognosis after diagnosis of
breast cancer. Survival time was defined as the
period between the date of diagnosis and the data
of death or last follow-up. Patients with incomplete
follow-up were censored at the date of last follow-
up. Patient without axillary metastases (pN0), with
micrometastases (pN1a), or macro metastasis in
one lymph node (pN1) were compared by means of
the log-rank test. Multivariate analyses were
carried out using Cox proportional hazards
regression models to adjust for the potential
confounding effects of age and tumour size. To
exclude any possible confounding effect of adju-
vant systemic treatment, the univariate and multi-
variate analysis were also performed after
excluding all patients receiving chemotherapy
and/or hormonal therapy. Hazard ratios with 95%
confidence intervals (RR) and P values were
estimated with respect to the reference category
for each covariate.



Figure 1 Overall survival according to pathological
nodal status. All patients.
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Results

General population characteristics according
to axillary nodal status

The mean age at the time of diagnosis of the
patients with micrometastatic breast cancer was
slightly lower than those with node-negative dis-
ease, although this was not statistically significant
(Table 1). There was also no significant difference
in age observed between the patients with micro-
metastases and those with a macro metastasis in
one lymph node. Patients with micrometastatic
disease had larger tumours than the node-negative
patients (pZ0.001). No differences in tumour size
were observed between patients with micrometa-
static disease and those with one lymph node with
macro metastases (pZ0.67). The histological type
was comparable in all three groups. Of the patients
with micrometastases, 51% received adjuvant sys-
temic treatment, vs. 2% of those with negative
lymph nodes and 76% of the patients with one
positive lymph node. Information on tumour grade
was missing for 72% of the patients. However, when
patients with a known tumour grade were analysed,
the proportion of well-differentiated and poorly
differentiated tumours did not differ between the
three patient groups.
Figure 2 Overall survival according to pathological
nodal status, patients without adjuvant systemic
treatment.
Prognosis according to axillary nodal status

The overall (unadjusted) survival of the patients
with micrometastatic disease was worse compared
to patients with node-negative breast cancer, but
did not reach statistical significance (pZ0.13). The
10-year overall survival rates were 69.0% for the
pN0 group, 61.9% for the pN1a group, and 59.5% for
the pN1 group (Fig. 1).

After restriction of the analysis to the patients
without adjuvant systemic treatment, the overall
survival was significantly worse for patients with
micrometastases than for patients with node-
negative breast cancer (pZ0.019), while no signifi-
cant difference was observed between the patients
with micrometastases and those with a macro
metastasis in one lymph node (pZ0.13). The 10-
year survival rates were 69.7, 56.1 and 44.3%,
respectively (Fig. 2).

In the multivariate analysis controlling for
patient age and tumour size, micrometastatic
disease was a significant predictor of mortality
(hazard ratio 1.32; 95% CI 1.03–1.69) (Table 2). In a
multivariate analysis of the patients without adju-
vant systemic treatment, those with micrometa-
static disease had a significantly higher risk of dying
as compared to patients with node-negative breast
cancer (hazard ratio 1.51; 95% CI; 1.11–2.06).
Discussion

This large, population-based study with long term
follow-up shows that breast cancer patients with
micrometastases detected by H&E staining alone



Table 1 General demographic characteristics at the time of diagnosis of the primary tumour according to pathological
nodal status (NZ5196)

Characteristic Pathological nodal status (pN) P-value

pN0 (NZ4377)
N

pN1a (NZ179)
N

pN1 (NZ640)
N

Age group
!50 1312 75 215 0.0005
50–69 2143 81 316
70C 922 23 109

Tumour gradea

Good 120 8 18 0.052
Moderate 647 16 124
Poor 419 14 99

Pathological tumour size, pT
pT1 2724 86 299 !0.0001
pT2 1557 84 317
pT3 96 9 24

Histological typeb

Ductal 3493 144 509 0.0008
Lobular or mixed 528 22 102
Mucinous 107 1 3
Tubular 135 4 15
Medullar 45 6 6

Adjuvant systemic treatment
CT 52 45 189 !0.0001
HT 60 45 294
CTCHT 2 2 2
None 4263 87 155

Radiotherapy (number treated) 2684 125 419 0.013

pN1, metastasis O2 mm in one lymph node; CT, chemotherapy; HT, hormonal therapy.
a Three thousand seven hundred and thirty-one missing.
b Seventy-six missing.
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without serial sectioning have a prognosis which is
worse than that of node-negative patients and
better than that of patients with macro metastatic
disease in only one lymph node.

Overlooking the literature, the significance of
finding axillary micrometastasis in breast cancer
patients remains a controversial topic. Most early
studies showed no prognostic disadvantage, lending
support to the viewpoint held until recently by the
A.J.C.C. that pN1a should be treated as pN0.1 These
studies were, however, mostly small with less than
100 patients, and with a follow-up of less than 5
years.2

The detection of metastases is directly depen-
dent on the methods used to look for them.
Conventionally, a lymph node examination is
based on H&E staining of one or two sections
through the largest dimension of the lymph node.
Because a significant percentage of axillary node
negative cancer patients go on to develop further
disease, Dutch treatment guidelines recommend
using serial sectioning and immunohistochemistry
(IHC) for lymph nodes that are negative at H&E
staining. IHC detects smaller micrometastases or
even isolated tumour cells. The introduction of the
sentinel lymph node biopsy (SLND) has made it
feasible to use serial sectioning and IHC in routine
daily practice. This allows the pathologist to focus
and more thoroughly evaluate the most relevant
lymph node (s). In 1997, a review was published on
the prognostic impact of micrometastases, in which
it was concluded that patients with micrometas-
tases detected by serial sectioning and IHC in H&E
negative nodes of complete ALND specimens have a
definite survival disadvantage.3 Occult metastases,
defined as metastases missed at the original
pathological analysis, were detected in 9–33% of
originally node-negative cases, depending on the
serial section interval. More recently Tjan-Heijnen
et al. reviewed the results of eight studies with a
follow-up of at least 5 years and including more
than 100 patients where a micrometastasis was
defined as smaller than 2 mm. According to their
interpretation of the available data, there is no
proof of the prognostic relevance of isolated
tumour cells and (small) micrometastases.4



Table 2 Results of the multivariate analysis for overall mortality for all patients and for patients without adjuvant
systemic treatment

Characteristics All patients (NZ5196) Patients without systemic treatment (NZ4505)

HR 95% CI P value HR 95% CI P value

Age (per year
increase)

1.04 (1.04–1.05) !0.0001 1.04 (1.04–1.05) !0.0001

PT
pT2CpT3 vs. pT1 1.41 (1.29–1.55) !0.0001 1.37 (1.24–1.52) !0.0001
pN
pN1a vs. pN0 1.32 (1.03–1.69) 0.029 1.51 (1.11–2.06) 0.009
pN1 vs. pN0 1.34 (1.17–1.54) !0.0001 1.91 (1.54–2.37) !0.0001
pN1 vs. pN1a 1.02 (0.77–1.34) 0.909 1.27 (0.87–1.83) 0.212

HR, hazard ratio; 95% CI, 95% confidence interval; pN1, metastasisO2 mm in one lymph node.
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Modern techniques have developed that allow
identification of up to a single malignant cell, but
leave unanswered the question of where clinical
relevance stops. In order to answer this, a large
body of outcome data must be collected where a
distinction is made between micrometastases and
isolated tumour cells according to uniform quanti-
tative criteria.5 To achieve this, the sixth edition of
the American Joint Committee on Cancer (AJCC)
cancer staging manual has further defined small
metastasis. Micrometastases are now defined as
being 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 no larger than 0.2 mm;
their prognosis should be considered to be similar 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 IHC be confirmed by
H&E staining. However, to accommodate changing
clinical practice, they recommend an additional
descriptor (i) to designate immunohistochemical,
and (mol) for molecular in those cases where these
more sensitive techniques find metastatic disease.5

The relevance of finding such a sub-micrometa-
static deposit will most likely be revealed by future
analysis of registered outcome data.

Interpretation of the results of our study may be
complicated by several factors. All patients were
from the pre-sentinel node era and underwent
axillary dissection. Serial sectioning of the lymph
nodes was not a standard procedure at that time.
Thus, some patients with micrometastases or even
macro metastases will have remained undetected
and have been wrongly classified as node-negative.
We think that the proportion of patients with
undetected metastatic disease is too small to
have had a significant impact on the overall survival
of the large node-negative group of patients.
Assuming that some misclassification has taken
place, the real difference in the overall survival
between both patient groups would only have been
larger. On the other hand, some patients with
micrometastatic disease (pN1a) may have been
included in the group with macro metastases (pN1),
thus improving the latter’s overall survival. The
proportion of patients with micrometastatic dis-
ease relative to the node-negative group was 4.1%
in our series, which is lower than the percentage
reported in other studies using H&E staining alone
without serial sectioning. For example, Fisher et al.
report finding 8% micrometastasis (although only 21
cases) by analysing available data collected for
another prospective study.6 Possibly they found a
higher percentage of cases because their popu-
lation size was relatively small. Interestingly,
though, their life table probability curves of
treatment failure rates suggested that the presence
of micrometastasis resulted in a disease-free
probability which was intermediate between those
of patients without and those with macro metas-
tasis. However, this finding was not statistically
significant (pZ0.2) probably due to small sample
size.

Interpretation of our results is further compli-
cated by the lack of information on tumour grade.
When comparing the prognosis of patients with
negative lymph nodes to that of patients with
micrometastases, one would only expect a con-
founding effect of tumour grade if the two groups
differed in this respect. However, among the
patients for whom information on tumour grade
was available, no such difference was observed.
This makes it highly unlikely that accounting for
tumour grade in the multivariate analysis would
change the results.

Numbers in our study are too small to draw
conclusions about the effect of adjuvant systemic
treatment in patients with micrometastatic disease
in the lymph nodes. However, it is interesting to
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note that 51% of the patients in the pN1a group
actually did receive adjuvant systemic therapy in a
time when this was not the standard of care. Maybe
this was based on other prognostic factors influen-
cing clinical judgement such as tumour size or
grade. Important in this context is that the meta-
analyses of the Early Breast Cancer Trialists’
Collaborative Group have shown that the relative
benefit from adjuvant systemic treatment is inde-
pendent of axillary lymph node status.7 However,
the absolute benefit will be larger for patients with
a poor prognosis than for patients with a good
prognosis. Of course, decision making regarding
systemic treatment is also guided by the primary
tumour characteristics.

The advent of the sentinel node procedure will
increase the proportion of patients with small,
previously undetected metastatic disease. Their
prognosis will be better than that of the patients
with micrometastases in this series, assuming that
there is a linear correlation between size of nodal
metastases and survival. And although the differ-
ence with node-negative patients may still be
clinically significant, much larger series are needed
to confirm this. Until the results of these ongoing
studies are clear, we must rely on the available
evidence. This teaches us to be liberal in treating
women with micrometastatic breast cancer
adjuvantly because, as this study shows, in the
past we have underestimated the importance of
axillary micrometastasis.
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