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review

The intraoperative examination of axillary sentinel nodes

Giuseppe Viale
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Routine histological examination of axillary sentinel nodes predicts the nonsentinel axillary node status and
may allow to spare axillary clearing in patients with breast cancer. To avoid the need for two separate sur-
gical sessions the results of sentinel node examination should be known intraoperatively. Routine frozen sec-
tion examination of sentinel nodes, however, is liable to yield false-negative results. An extensive intraop-
erative examination of frozen sentinel nodes which would attain a sensitivity comparable to that obtained
by routine histological analysis has been therefore devised. The frozen sentinel nodes are subserially sec-
tioned at 50 wun intervals. For each level, one section is stained with hematoxylin and eosin (H&E) and the
other inmunostained for cytokeratins using a rapid inmunocytochemical assay. Immunocytochemistry did
not increase the sensitivity of the examination. The general concordance between sentinel and axillary node
status was 96.7 %; the negative predictive value of intraoperative sentinel node examination was 94.1 %.
The intraoperative examination of axillary sentinel nodes is effective in predicting the axillary node status
of breast cancer patients and it may be instrumental in making the decision to spare axillary clearing.
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Introduction

The axillary sentinel node biopsy (i.e. the
biopsy of the first node draining the lymph
from the tumour) in patients with small pri-
mary breast carcinomas and clinically unin-
volved axillary nodes is rapidly gaining wide
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diffusion.** Several investigations have docu-
mented that this procedure has a very high (96
to 100 %) negative predictive value with res-
pect to the status of the remaining nonsen-
tinel axillary nodes, and may avoid unneces-
sary axillary lymph node dissection (ALND)
in patients with negative sentinel nodes.>7
Axillary lymph node status is the most
powerful prognostic parameter in breast car-
cinoma patients, and dictates the choice of
the post-surgical adjuvant treatment. Because
it is not possible to assess the node status
clinically or by imaging techniques, ALND
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with the removal of at least part of the axillary
nodes has represented till now the treatment
of choice in ablative or conservative breast
surgery.

ALND, however, may lead to several com-
plications, like oedema, numbness, pain and
weakness of the arm. Furthermore, mammo-
graphic screenings and women’s conscious-
ness have resulted in an ever increasing pre-
valence of patients being treated with ALND
for very small primary tumours. Accordingly,
these patients are less likely to have already
developed axillary node metastases. Indeed,
ALND will yield uninvolved lymph nodes in
approximately 65-70 % of patients with small
(pT1) primary tumours.57

Also, it should be taken into account that
approximately 25 % of the patients who have
undergone ALND and are without histopa-
thological evidence of axillary metastases
(pNO) will experience disease progression.
This is most likely due to an inaccurate sam-
pling or examination of all the nodes removed
by ALND with the missing of (micro)metasta-
tic foci. Indeed, the re-examination of axillary
nodes by serial sectioning or use of more
sophisticated techniques (e.g. immunocyto-
chemistry for cytokeratins) allows to identify
the missed metastases and to up-stage a simi-
lar percentage of patients.

The SNB may spare ALND in patients with
uninvolved sentinel nodes, and at the same
time enables the pathologists to extensively
examine individual (or very few) lymph nodes
by serial sectioning and use of immunocyto-
chemical techniques. This results in the high-
est likelihood of detecting even the smallest
metastatic deposits with a more correct stag-
ing of the disease. Indeed, the prevalence of
sentinel lymph node metastases in patients
with small (pT1) primaries is much higher
than expected, almost reaching 35 % of the ca-
ses. In approximately 40 % of these patients,
the sentinel nodes are the only involved axil-
lary nodes, thus reinforcing the validity of the
SNB concept.8-10
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Though the short follow-up period does
not allow to evaluate the clinical course of the
disease in patients with uninvolved sentinel
nodes, it is likely that the SNB procedure will
allow to identify true pNO patients with a
very favourable prognosis.

The histopathological examination of axil-
lary sentinel nodes

To be effective in the management of breast
carcinoma patients, SNB must rely upon an
extremely careful and extensive histological
examination of the sentinel nodes, which
must be entirely and serially sectioned at
reduced intervals. Both, computer simula-
tions and the current practice have docu-
mented that to identify small micrometastatic
foci (2 mm in size or less) the sentinel nodes
must be sectioned at 50-200 microns inter-
vals, with the examination of up to 60 or more
sections per node.”/11

The histological examination of the axil-
lary sentinel nodes may be performed on per-
manent sections of formalin-fixed, paraffin-
embedded tissue, or intraoperatively on
frozen sections. This latter procedure has the
advantage of enabling to complete the surgi-
cal treatment of the primary tumour and of
the ALND in a single session. Again, even in
the case of an intraoperative examination of
the sentinel nodes, the nodes must be entire-
ly and serially sectioned. Indeed, the exami-
nation of few frozen sections of only a moiety
of the node (as routinely done for other pur-
poses) will lead to an unacceptably high
number of false negative diagnoses.

To overcome this drawback, we have
devised a procedure for the extensive intraop-
erative examination of the axillary sentinel
nodes.” The nodes are bisected and both moi-
eties are frozen in isopentane chilled by lig-
uid nitrogen. Fifteen pairs of frozen sections
are then cut at 50 microns intervals from each
moiety. Whenever lymph node tissue is left,
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additional pairs of sections are cut at 100
micron intervals, until the complete examina-
tion of the node. One section of each pair is
routinely stained with haematoxylin and
eosin (H&E), while the other is kept
unstained for the possible use of immunocy-
tochemical reactions for cytokeratins. These
are done to assess the malignant nature of
suspicious cells identified in the correspond-
ing H&E-stained sections.

In our case, the general concordance
between the intraoperative examination of
sentinel nodes and axillary-node status was
96.77 %, the true false-negative rate 3.22%,
the sensitivity 93.3 % and the negative predic-
tive value 94.1%. The time required for such
an extensive examination of the sentinel
nodes is approximately 40 minutes, which are
normally spent by the surgeon to complete
ablative or conservative mastectomy (having
done the SNB first).

Immunocytochemistry and molecular
biology in the examination of axillary
sentinel nodes

Many reports have emphasised the role of
immunocytochemistry in the accurate identi-
fication of (micro)metastases in the sentinel
nodes and have recommended to perform
immunoreactions for specific epithelial mark-
ers (cytokeratins) in all sentinel nodes.12 It
must be considered, however, that the use of
immunocytochemistry does not overcome the
need for an extensive sectioning of the node,
which must be entirely sampled. To keep the
time required and the costs of the examina-
tion of the sentinel nodes as low as possible,
the use of immunocytochemistry may be con-
fined to those cases which cannot be confi-
dently diagnosed on purely morphological
grounds. This holds particularly true for sin-
gle-cell metastases commonly occurring in
invasive lobular carcinomas. The percentage
of cases subjected to immunocytochemistry

depends upon the training and expertise of
the examining pathologist on the one side,
and upon the quality of the tissue sections on
the other.

Even more recently, the possible role of the
amplification by PCR of specific mRNA mol-
ecules to detect sentinel node metastases has
been exploited.1516 In these procedures, RNA
molecules are extracted from fresh/frozen
lymph nodes, and complementary DNA is
synthesised by reverse transcription. Epitheli-
al-specific markers (cytokeratin 19, CEA,
MUCI, maspin, mammaglobin, etc) are then
amplified by PCR. These techniques are effec-
tive in identifying a single metastatic cell
among 1,000,000 normal lymphoid cells in in
vitro experiments. In vivo results, however,
have been less impressive thus far. Indeed,
the sensitivity of these techniques often does
not reach the expected 100 % of cases known
to harbour metastases (most likely due to the
problems with the sampling procedures).
Even more important, however, is their low
specificity, with several false-positive results
when the techniques are applied to unin-
volved lymph nodes or to lymph nodes from
patients without any neoplastic disease.

The clinical implications of micrometastases
in axillary sentinel nodes

A most debated issue in the SNB procedure is
related to the clinical implications of the
occurrence of micrometastases in the sentinel
nodes. It has been formerly discussed whe-
ther these small metastases have an impact
on patients’ survival, and many investigations
-but not all- on the subject have documented
a prognostic implication of the axillary micro-
metastases in the patients with long-term fol-
low-up.

In the contest of the SNB, however, it is
important to assess whether the detection of
micrometastatic disease in the sentinel nodes
is predictive of the occurrence of additional
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metastases in the nonsentinel axillary nodes.
Contrary to the findings of other groupsi?.1,
in our experience, approximately 25 % of 150
patients with micrometastases in the axillary
sentinel nodes harbour additional axillary
metastases. In 75% of these cases, the addi-
tional metastases are larger than 2 mm, and
their prognostic value is undisputed. Accor-
dingly, we suggest that patients with
micrometastatic disease in the sentinel nodes
undergo ALND, unless they are enrolled in
randomized clinical trials specifically desig-
ned to address the question of the proper sur-
gical management of the axilla.
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