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The Evidence and Its Limits
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SUMMARY

Background: Increasing evidence suggests that surgical removal of the axillary
lymph nodes (axillary dissection, ALD) in early breast cancer yields no advan-
tage in terms of either overall or disease-free survival, even in women with
involvement of sentinel nodes. The optimal role of sentinel node biopsy (SNB)
in neo-adjuvant therapy is currently under discussion.

Methods: This review is based on a selective search in the Medline, EMBASE,
Cochrane Library, and G.I.N. (Guidelines International Network) databases for
relevant articles on the role of axillary dissection in node-positive breast
cancer and the role of SNB in neo-adjuvant chemotherapy.

Results: Although no single study provides adequate evidence, the available
literature increasingly casts doubt on the putative therapeutic benefit of ALD as
part of a multimodal treatment strategy for breast cancer. It is currently unclear
what group of patients, if any, might benefit from ALD. Nor is any definitive
judgment possible, from the available evidence, regarding the optimal role of
SNB in neo-adjuvant therapy. The most recent evidence indicates that SNB
after neo-adjuvant chemotherapy in ycNO patients who had suspect lymph
nodes before systemic treatment has a low rate of sensitivity.

Conclusion: Current evidence indicates that the radicality of lymph node sur-
gery in the treatment of breast cancer can be reduced, even if the node status
is positive.
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ntil the beginning of the last decade, axillary

dissection was an established part of breast
cancer surgery, alongside surgical removal of the
primary tumor (1, 5-10). Its main aim was to establish
lymph node status as the most important parameter in
prognosis, in order to select adjuvant therapy on a risk-
adjusted basis. Studies showed a clear benefit for
conservative sentinel node biopsy, which in recent
years has become established as the new standard for
axillary staging in histologically confirmed invasive
breast cancer with lymph nodes that appear normal on
clinical examination, palpation, and sonogram (1, 3)
(Julian et al. ASCO 2013 J Clin Oncol 2013; 31:
[Suppl; abstr. 1000]). In a recent meta-analysis, the rate
of complications (particularly lymphedema: 19.9%
versus 5.6%) during long-term follow-up was four
times higher following axillary dissection than follow-
ing sentinel node biopsy (4). Because the diagnostic
accuracy of sentinel node biopsy in establishing lymph
node status is comparable to that of axillary dissection,
sentinel node biopsy is now the standard procedure for
axillary staging of breast cancer. If performed
according to the standard, quality-assured procedure,
the accuracy of sentinel node biopsy in staging is high
(more than 90%) (3, 5-8), and morbidity is
significantly reduced (9-10).

Very recently, after sentinel node biopsy replaced
axillary dissection as a procedure for diagnosing lymph
node status, the therapeutic benefit of completion
lymphadenectomy in those with sentinel lymph node
tumor involvement has also been questioned (1, 5-10).
This article systematically examines the literature on
this issue and discusses the clinical consequences.

The value of sentinel node biopsy as part of neo-
adjuvant therapy has not yet been unambiguously
established. Reliable data is only available for sentinel
node biopsy’s detection rates (feasibility, diagnostic ac-
curacy) before systemic therapy. Sentinel node biopsy
after neoadjuvant chemotherapy could reduce the
axillary dissection rate, because 20 to 40% of node-
positive patients are node-negative after chemotherapy
and would therefore not benefit from axillary dissec-
tion. The effect of previous chemotherapy on sentinel
node biopsy’s detection rates is unclear. In recent years
there have been intense discussions on whether patients
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who are clinically node-positive may achieve complete
axillary remission as a result of neoadjuvant
chemotherapy, and whether this may increase the rate
of axilla-conserving surgery, just as the rate of breast-
conserving surgery is optimized using neoadjuvant
therapy.

Methods

A selective search of the literature (from 2000 to 2013)
was performed using the established databases
PubMed, the Cochrane Library, G-I-N (Guideline Inter-
national Network), and EMBASE, in order to assess the
therapeutic effect of axillary dissection in positive
sentinel lymph nodes. The search terms used were
“breast cancer,” “sentinel node biopsy,” and “axillary
dissection.” The search included methodically sound
observational studies and prospective randomized trials
conducted since 1998. Recent conference submissions
were also taken into account when they concerned
prospective randomized trials. A search of the literature
was also performed on the subject of the value of senti-
nel node biopsy as part of neoadjuvant therapy, and the
currently available data was summarized.

Results

Sentinel node biopsy is accepted as standard procedure
for axillary staging of breast cancer in all significant
guidelines. Its superiority to axillary dissection alone
has been established with the highest level of evidence
(1-3, 5-10). Because sentinel node biopsy is a
procedure used to diagnose lymph node status, it is not
indicated where there is manifest clinical suspicion of
advanced lymph node involvement or where a tumor
has penetrated lymph nodes (11-13). In order to
establish preoperatively whether clinically and/or sono-
graphically abnormal lymph nodes do indeed indicate
lymph node metastasis, ultrasound-guided fine-needle
aspiration, or high-speed punch biopsy—which has a
higher predictive value—of the suspected lymph nodes
is increasingly used in everyday clinical practice
(Figure 1). Axillary dissection is indicated for patients
with cytological or histological evidence of lymph node
metastasis.

Axillary dissection in cases of positive sentinel node biopsy

The axillary recurrence rate in invasive breast cancer is
less than 1% (14—17). Surgical removal of the remain-
ing axillary lymph nodes has until now been considered
necessary in patients with histological evidence of
sentinel lymph node tumor involvement (Figure 2). In
node-positive patients the number of affected lymph
nodes or the ratio of positive nodes to the number of ex-
cised lymph nodes provides information which is im-
portant to the indication and selection of subsequent
systemic antineoplastic therapy, as well as adjuvant
radiotherapy (18-19). Recently, however, new data has
been discussed as a potential change of direction: a ran-
domized trial (the ACOSOG Z0011 trial) (20) investi-
gated the clinical impact, in terms of locoregional
tumor control and overall survival, of not performing

Deutsches Arzteblatt International | Dtsch Arztebl Int 2014; 111(14): 244-9

6.0cm /12 129Hz

Tis 0.1

MEDICINE

Figure 1: Punch biopsy of an axillary lymph node with abnormal findings on sonogram

axillary dissection in patients with T1 and T2 tumors
and one or two positive sentinel lymph nodes who had
undergone breast-conserving therapy followed by per-
cutaneous radiotherapy of the entire affected breast
using tangential radiation fields. The median follow-up
time in the Z0011 trial was 6.3 years. The five-year sur-
vival rates were 92.5% in the patient group undergoing
sentinel node biopsy alone (95% confidence interval
[CI]: 90.0% to 95.1%), and 91.8% in the treatment
group that underwent complete axillary dissection
(95% CI: 89.1% to 94.5%). Although 27% of the pa-
tients in the group receiving axillary dissection had
lymph node involvement, the trial found no difference
in the recurrence or survival rates (hazard ratio: 0.87,
95% CI: 0.62 to 1.23). Since the ACOSOG Z0011 trial
found no evidence of a therapeutic benefit for axillary
dissection in patients with positive sentinel lymph node
status, the value of surgical lymphadenectomy for
breast cancer patients has been questioned increasingly
critically.

A randomized trial published subsequently investi-
gated the therapeutic value of axillary dissection in pa-
tients with evidence of sentinel node micrometastasis.
Up to 25% of these patients are known to experience
further lymph node involvement. This trial also failed
to find a benefit for axillary dissection in terms of
event-free or overall survival (26).

The limits of the evidence

In revising the German S3 Guideline Diagnosis, Treat-
ment, and Aftercare for Breast Cancer (Diagnose,
Therapie und Nachsorge des Mammakarzinoms) (21),
it was not possible to refer to any individual study
regarding fundamental change in the existing standard
(axillary dissection for positive sentinel lymph nodes),
due to methodology regulations (22). Because of
this, an external evidence report (23-24) was
commissioned, to assess other studies in addition to the
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Figure 2: Axillary sentinel lymph node excision

methods used in the Z0011 trial. A literature search
performed for this report found only three methodo-
logically sound studies out of a total of more than 300
primary publications. On the one hand, the risk of bias
in the only prospective Z0011 trial was assessed as
“unclear”: a general problem affecting the study is its
very low statistical predictive power. It proved im-
possible to recruit as many women in the Z0011 trial as
originally planned between 1999 and 2004, so its statis-
tical predictive power is too low to identify a clinically
significant difference with any statistical significance.
The calculations performed by Gartlehner et al. and
Glechner et al. indicated that approximately 5900 re-
cruited individuals would have been needed in order to
identify a two-percentage-point difference in mortality
with statistical significance (23-24).

The other two studies are retrospective cohort
studies involving registry data (25-26). The methodo-
logically superior of the two is based on data from more
than 97 000 patients from the US National Cancer Data
Base (between 1998 and 2005) (26). The second
retrospective cohort study used data from more than
26 000 patients in the SEER (Surveillance, Epidemiol-
ogy, and End Results) database (27). The evidence re-
port also assessed the bias risk of both these studies as
unclear. Ultimately, the available individual studies
were insufficiently reliable to address this issue,
although the studies were consistent in the effects they
found and showed no therapeutic benefit for axillary
dissection in sentinel node-positive patients as part of
multimodal therapy (23-24).

Other studies that were not included in the evidence
report for methodological reasons support the idea that
the therapeutic effect of axillary dissection in breast
cancer is marginal at best. Several available ran-
domized trials conducted in the “pre-sentinel era” com-
pared axillary dissection with no lymphadenectomy.

Although these studies were conducted in selected low-
risk patient populations, none of them found a thera-
peutic effect for axillary dissection (28-32).

However, the proposition that lymph nodes
themselves have no metastasis potential of their own
(34) seems to be contradicted by two recent studies. In
the MA.20 trial, 1800 node-positive patients and high-
risk, node-negative women who had undergone breast-
conserving therapy followed by tangential-field,
whole-breast radiation and adjuvant chemotherapy
received either additional irradiation of the supra-
clavicular, infraclavicular, and mediastinal lymph
nodes or no further regional therapy. The additional
lymph node irradiation led to a significant reduction in
distant disease-free survival (DDFS) and a borderline
significant improvement in overall survival (p = 0.07)
(Whelan et al. ASCO 2011 J Clin Oncol 2011; 29:
[Suppl; abstr. BA 1003]). Another phase III EORTC
trial was presented at ESMO 2013 (Poortmans et al.
2013 ESMO abstr. 2). In this trial, patients with medial
tumors received either standard treatment (breast-
conserving therapy with tangential-field radiation,
mastectomy with or without chest wall radiation) or
additional radiotherapy of the mediastinal and medial
supraclavicular lymph nodes. The additional regional
treatment led to a significant improvement in disease-
free survival (69.1% to 72.1%, p = 0.044) and
metastasis-free survival (75% versus 78%, p = 0.02)
after a median follow-up time of 10.9 years. The effect
on overall survival was borderline significant, at 80.7%
versus 82.3% (p = 0.056). The results of these latest
studies therefore indicate that treatment of regional
lymph nodes in appropriate risk populations may be
associated with a therapeutic benefit.

The AMAROS trial, which was presented at ASCO
2013 by Rutgers et al. (Rutgers et al. ASCO 2013 J Clin
Oncol 2013; 31: [Suppl; abstr. 1001]), compared
axillary dissection and lymph vessel irradiation in pa-
tients with T1/T2 cancer and a positive sentinel node.
No significant differences were found between surgical
and radiooncological regional therapy in terms of dis-
ease-free or overall survival. The limitation of the
AMAROS trial’s low rates of axillary recurrences must
not be overlooked: this may subsequently have caused
an undetectable difference in the recurrence rates. Be-
cause of the limitations discussed here, replacement of
axillary dissection with lymph vessel irradiation cannot
currently be considered standard treatment in patients
with a positive sentinel node. Current knowledge does
not provide grounds for a general expansion of the
radiation field due to axillary dissection not having
been performed.

In summary, current data shows that the therapeutic
effect of axillary dissection in patients with clinically
normal axillae and positive sentinel lymph node status
is marginal at best. It seems that it must be part of ap-
propriate multimodal treatment, possibly also requiring
regional therapy. This means that systemic therapy and
locoregional therapy are both part of lymph node treat-
ment, rather than being alternatives. The role of axillary
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dissection will probably continue to become less im-
portant. It remains unclear whether it is possible to de-
fine populations that do benefit from axillary dissec-
tion. Patients with a clinically detectable axillary tumor
burden will probably still require axillary dissection in
the future. The German INSEMA (Intergroup-Sentinel-
Mamma) trial will be a prospective multicenter trial in-
vestigating whether limited axillary surgery or even no
axillary staging at all is comparable to standard pro-
cedure.

Sentinel node biopsy and neoadjuvant chemotherapy

Two important trials on the role of sentinel node biopsy
in the context of neoadjuvant chemotherapy were pre-
sented at the San Antonio Breast Cancer Symposium
2012: the German SENTINA trial recruited patients to
four cohorts in order to investigate the value of sentinel
node biopsy before and after primary systemic therapy
(35). A total of 1022 women underwent sentinel node
biopsy before neoadjuvant therapy. In this group, the
detection rates were high: 99.1% (95% CI: 98.3 to 99.6,
1013 of 1022). In women with positive sentinel node
status before chemotherapy, the trial investigated
whether a second sentinel node biopsy following sys-
temic therapy might be a suitable tool to identify the
population of patients who were node-negative patients
following chemotherapy. However, the detection rate
was only 60.8%, and the false negative rate 51.6%. In
women who presented suspicious lymph nodes before
neoadjuvant therapy and normal lymph node status
after chemotherapy, the detection rate was 80.1% and
the false negative rate 14.2%; this was significantly less
favorable than in patients receiving primary surgery. A
notable feature of this trial was that the false negative
rate depended to a great extent on the number of senti-
nel lymph nodes removed. In women in whom only one
sentinel lymph node was identified the false negative
rate was 24.3%. If two sentinel nodes were removed,
the false negative rate was 18.5%. Only if three sentinel
lymph nodes were removed could a false negative rate
of less than 10% reliably be achieved. This is the rate
considered the minimum standard for diagnostic
accuracy in sentinel node biopsy.

The results reported for the ACOSOG 1071 trial,
which was presented at the same time, were very sim-
ilar (35). Here too the detection and false negative rates
of sentinel lymph node biopsy were investigated in pa-
tients who converted from positive to negative node
status following neoadjuvant chemotherapy. The re-
sults were comparable to those of the SENTINA trial,
with a false negative rate of 14.7% in the total patient
population. The false negative rate was 31.5% for pa-
tients with one sentinel node, and 21.1% for those with
two. Only if three or more sentinel nodes were detected
was the false negative rate below 10%. This means that
the detection rates for sentinel lymph node biopsy in
patients following systemic therapy were significantly
less favorable than in patients receiving primary
surgery if node status before treatment was positive.
Axillary dissection is therefore necessary in such cases.
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Current recommendations in Germany
Both the German S3 Guideline and the Breast Commit-
tee of the Gynecological Oncology Working Group
(Organkommission Mamma der Arbeitsgemeinschaft
fir gynékologische Onkologie) recommend not
performing axillary dissection in selected patient
populations when sentinel node status is positive.
Micrometastases (metastases measuring less than 2
mm) in a sentinel node are no longer an indication for
axillary dissection (37). As in the Z0011 trial, patients
with T1 or T2 tumors and one or two positive sentinel
lymph nodes can be offered the option of not
undergoing axillary dissection if they receive breast-
conserving therapy, provided that patients are informed
of the current state of the evidence. Due to the
limitations discussed here, the replacement of axillary
dissection with irradiation of the lymph vessels, as in
the AMAROS trial, cannot currently be considered
standard therapy for patients with positive sentinel
nodes. Expansion of the radiation field due to axillary
dissection not having been performed is therefore not
generally indicated on the basis of current knowledge.
Axillary dissection must be performed in patients who
undergo mastectomy or who do not receive postoperative
radiotherapy of the affected breast. The S3 Guideline
and the recommendations of the Gynecological Oncology
Working Group are essentially the same in this regard.
In patients whose lymph node status is positive be-
fore neoadjuvant chemotherapy, axillary dissection is
necessary after systemic therapy. For patients whose
clinical node status before neoadjuvant chemotherapy
is negative, sentinel node biopsy before chemotherapy
is recommended in Germany.

Conclusion

For patients with early breast cancer, a T1/T2 tumor,
and one or two positive sentinel nodes, not performing
axillary dissection is currently an option of which
patients should be informed in the context of breast-
conserving therapy. Discussion with the patient must
include careful consideration of the potential benefit
versus the risk, ultimately leading to a joint decision on
axillary staging. Recent studies and aggregate evidence
show a general trend, in assessment of endpoints, that
suggests that in the future axillary dissection in primary
breast cancer therapy may become less important in
view of risk—benefit ratio. However, the exact popu-
lation of patients who do not benefit from axillary
dissection must be clearly established in future studies.
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positive sentinel node.

® Sentinel node biopsy is the gold standard for axillary staging in patients with early breast cancer and clinically normal

® The current data indicates that sentinel node biopsy should usually be performed before neoadjuvant chemotherapy in
patients with cNO status. The current data is not sufficient for a general recommendation of repeat sentinel node biopsy after
chemotherapy or sentinel node biopsy alone after neoadjuvant chemotherapy in patients with ycNO status following pretreat-

® |[tis likely that in the future risk—benefit analysis will favor sentinel node biopsy alone more often and general systematic
axillary lymphadenectomy less often for patients with a positive sentinel node. However, the exact patient population that
does not benefit from axillary lymphadenectomy must be established in future studies.

® Current data is already sufficient to allow sentinel node biopsy alone to be discussed and indicated as an option for a
selected population of patients with early breast cancer (T1/T2) when breast-conserving surgery is performed, if they have a

® On the basis of current data (one prospective randomized trial), the option of lymph vessel irradiation alone for patients with
positive sentinel nodes cannot be considered standard procedure.
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