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Summary Originally, surgery for breast cancer involved removing the pectoral
muscles and the regional lymph nodes. This drastic technique was based on Halsted’s
paradigm of continuous tumour spread via the lymph nodes. In the last century, the
amount of surgery has gradually decreased as breast cancer has been recognised as a
primary systemic, or partially systemic, disease. Nowadays, breast-conserving
therapy is widely used, but axillary lymph node dissection (ALND) and the sentinel
technique are still common. Can the patient also be spared such axillary surgery? We
have assembled convincing arguments against ALND (and therefore also against the
sentinel technique) based on the probability that positive lymph nodes are unlikely
to metastasise and that removing them is redundant. At least a discussion of this
topic is more than overdue, even if it may be too early to change behaviour.
& 2005 Elsevier Ltd. All rights reserved.
Arguments against axilla dissection
1.
 Can lymph node metastases metastasise? The
process of metastasisation is highly complex
involving over 250 genes and multiple muta-
tions and cell evolutions. The chances of a cell
developing the specific properties to survive
the dissemination process and establish itself
Elsevier Ltd. All rights reserved.
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as a metastasis in a new environment are small.
Having gone through this complicated transfor-
mation, what is the likelihood that this cell
retains the capacity to evolve yet again to
successfully spread to another organ? If metas-
tases may not be able to metastasise then
leaving positive lymph nodes in the axilla may
not be harmful.1–3
2.
 A poor prognosis may not be genetically
dependent on lymph node status: At the gene
expression level, microarray analyses of the
primary tumour indicate that 60% of lymph
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node-negative tumours have a poor and 40% of
lymph node-positive tumours have a good
prognostic signature. Although lymph node
status is a good indicator of prognosis this
correlation may be masking the true nature of
the metastases process.4
3.
 The number of positive lymph nodes reflects
tumour growth time: The larger the tumour,
the longer it has grown, the more likely that
tumour cells have disseminated. There is also a
near linear correlation between the number of
lymph nodes and the size of the tumour
(between 2.5 and 50.0mm). The number of
positive lymph nodes may therefore simply be a
sign of longer tumour growth and greater cell
migration.5,6
4.
 The apparently stepwise development of me-
tastases in lymph nodes indicates a long
tumour growth period: The frequency of
micrometastases and macrometastases in one
or more lymph nodes correlates with tumour
size as well as the frequency of distant
metastases. These processes of tumour pro-
gression take years and are probably indepen-
dent.6,7
5.
 Changing lymph node status does not improve
survival: Studies of preoperative adjuvant
therapy show similar survival for patients with
negative lymph nodes that have been reversed
by chemotherapy and those that remain posi-
tive. Lymph nodes are therefore unlikely to be
a filter or temporary barrier to continuous
tumour spread.8
6.
 Removal of lymph nodes does not affect long-
term survival: Two randomised control trials
with 25–30 years follow-up indicate that clear-
ing the internal mammary or axillary lymph
nodes have no impact on long-term survival.
Despite the lack of evidence for the benefit of
both procedures, only internal mammary lymph
node dissection is not routinely performed
today.9,10
7.
 Internal mammary node irradiation does not
improve survival: Studies also show that irra-
diating the internal mammary nodes in addition
to routine axilla dissection does not affect
survival.11
8.
 Lymph node irradiation is no more effective
than removal: If treating lymph nodes is
effective, then presumably more would be
better. Studies have shown, however, that
irradiating lymph nodes in levels I–III results
in similar survival times to lymph node dissec-
tion in levels I–II only.12
9.
 Clearing more levels of lymph nodes does not
affect survival: Studies also indicate that there
is no additional survival advantage to clearing
level III of the axilla compared with clearing
only levels I and II.13
10.
 Tumour location affects the frequency of
lymph node metastases but not survival: The
Munich Cancer Registry data show that 25.8% of
patients with a tumour in the medial breast
have axillary lymph node metastases compared
with 35.5% of patients with a lateral breast
tumour. Despite the 10% difference, survival
time is similar for both tumour locations.14
11.
 Not all positive lymph nodes are removed: If
lymph node removal were necessary, then
partial clearance should be unacceptable, but
studies have shown that up to 30% of positive
lymph nodes remain in the axilla following a
standard level I and II dissection.15
12.
 Survival after the sentinel technique is not
better than after conventional axilla dissec-
tion: Positive lymph nodes outside levels I–II
are now detected by the sentinel technique
and removed.16 Nevertheless, the survival
seems to be equivalent and not better than
survival after the axillary clearing of levels
I–II.17,18 This supports the hypothesis that only
a small impact, if any, of the positive lymph
nodes that have not been removed may exist.
13.
 Tumour size may be a stronger determinant of
survival than treatment procedure: Population
studies and data from different countries
increasingly show the significance of tumour
size. Adjusted analyses demonstrate that dis-
ease stage is a more important predictor of
mortality than differences in treatments. This
suggests that the disease course is principally
determined by tumour growth time.19,20
14.
 ALND severely affects patients’ quality of life:
If axilla dissection brings no significant survival
advantage, then patients are suffering debili-
tating arm problems unnecessarily.21
15.
 In the case of solid tumours, there is no
convincing evidence of a survival disadvantage
if positive lymph nodes are not removed: In
breast cancer, a positive margin, multifocal
primaries and ipsilateral de novo carcinomas
are well known causes of metastases. They
explain the long-term benefit of postoperative
locoregional radiotherapy.22,23 The equivalence
of regional therapy without axilla dissection
and the small number of regional recurrences24

support the hypothesis of a negligible effect of
regional radiotherapy on survival. Our hypoth-
esis is that distant metastases develop over
time from disseminated tumour cells that
originate from the primary and not from the
lymph nodes.
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Conclusion

Local, regional and distant progressions are pro-
cesses initiated by tumour cell migration from the
primary lesion. After initiation they develop in-
dependently. The frequency of these processes and
the percentage of a posteriori systemic diseases
depend among other things on the size of the
tumour at the time of removal. Up to now no data
have been available that show that the three types
of progression can initiate secondary metastases.
Although some studies show the benefits of lymph
node treatment,25,26 the results do not disprove the
multiple arguments presented here. Our hypothesis
is based on evidence from clinical trials and
observations from molecular biology. We hypothe-
sise that ALND and sentinel lymph node biopsies are
redundant and that lymph nodes should only be
removed if they are locally disruptive. Such a
paradigm shift may be too early to change
behaviour. But the discussion should be focused
on that topic. First, it can accelerate the introduc-
tion of the sentinel technique even if a further
reduction in radicality is possible. Second, it should
motivate systematic reviews of this hypothesis with
the plentiful available knowledge about breast and
other solid cancers. Third, it should encourage
prospective studies with long-term follow-up to
shorten the time of a further reduction of the
Halstedian concept of radical surgery.27,28
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