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Is it time to consider the sentinel lymph node mapping the new
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Introduction

In the march issue of Lancet Oncology, Rossi et al. published
the results of a prospective multicenter validation trail on
robotic indocyanine green (ICG) sentinel lymph node
(SLN) mapping in endometrial cancer (EC): the FIRES
trial (1). In this trial, at 18 institutions, 340 patients with
EC underwent a robotic ICG SLN mapping followed by
a systematic pelvic lymph node dissection in every case
and by a para-aortic lymph node dissection in 58% of the
cases. The median number of SLNs and of total nodes
removed was 2 and 19 respectively. We believe that this is a
landmark trial that may lead to changes in the management
recommendations for EC. The prospective multicentre
design and the strong validation data derived from its
large cohort of patients and the thoroughness of the
lymphadenectomy represent its major strengths.

Although multiple series have previously been published
on SLN mapping in EC, this is only the second prospective
validation trial on this topic. The first one is the French
SENTIENDO trial in which 125 patients underwent SLN
mapping with intracervical injection of blue dye and Tc99
followed by SLN biopsy and pelvic lymph node dissection;
a paraaortic lymph node dissection was performed in 12%
of the cases (2).

The SLN mapping in EC is a very contemporary and
controversial topic which is still surrounded by skepticism
and some degree of resistance in the scientific community.
This is clearly documented by the heterogeneity of the
recommendations on the adoption of this technique in
clinical practice provided by different guidelines. According
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to the NCCN guidelines, SLN mapping is an acceptable
procedure in selected cases since 2014, whereas according
to the ESMO-ESGO-ESTRO consensus conference it
should only be offered in the setting of clinical trials (3,4).

Surgical lymph node assessment in EC

The pelvic and paraaortic lymphadenectomy has been a
controversial topic in EC patients since it became part of
the FIGO surgical staging in 1988 after the results of the
seminal surgical-pathologic GOG#33 study (5,6). Ironically,
30 years later, the SLN mapping, that could represent
a solomonic solution between a full lymphadenectomy
and no surgical lymph nodal assessment at all, has
become the new focus of the controversy. On one hand,
based on the evidence derived from data of two large
prospective randomized clinical trials that showed that
the lymphadenectomy does not play a therapeutic role
in EC, some authors argue that no form of lymph nodal
resection should be performed: neither lymphadenectomy,
nor SLN biopsy (7,8). On the other hand, sustainers of the
lymphadenectomy advocate that the validation data on this
technique are few, so that its adoption in clinical practice
cannot be considered safe yet.

It is impossible to reasonably talk about the surgical
lymph node assessment in EC without talking about
adjuvant treatment. Everybody agrees on the fact that
removing grossly normal appearing lymph nodes does not
have a direct therapeutic effect. However, the identification
of patients with extrauterine disease is useful to select the
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patients with a poorer prognosis in order to treat them
more aggressively. Similarly, EC patients who are proven
to be lymph node negative may be spared an unnecessary
adjuvant treatment. Although sometimes adjuvant treatment
is recommended based on intrauterine risk factors, it has
been proven that patients with pathologically negative
lymph nodes are less frequently subjected to adjuvant
therapy (mainly radiotherapy) as compared to patients in
whom the lymph nodal status is unknown (9-11). For high-
intermediate and for high risk patients the recommendations
of the ESMO-ESGO-ESTRO consensus conference differ
based on the status of the lymph nodes and recommend
EBRT only if it is unknown but not if the lymph nodes are
negative (4). Hence, although the lymphadenectomy per
se does not have a direct therapeutic effect it does have an
indirect therapeutic or prognostic effect in that it helps to
plan a more tailored oncologic management.

False negative rate

The single most important characteristic of the SLN
mapping is the false negative rate. Only if a negative SLN can
accurately predict the negativity of the non-SLNs (NSLNs)
can the SLN mapping be considered a safe alternative to
a systematic lymphadenectomy. Both in breast and vulvar
cancer, where the SLN mapping is considered a standard
treatment and has substituted a systematic lymphadenectomy,
is the false negative rate approximately 3% (12,13).

SLN mapping algorithm

In 2011, the Memorial Sloan Kettering Cancer Center
(MSKCC) recommended to adopt a SLN mapping
algorithm whenever performing a SLN mapping in EC (14).
Along with every SLN; every enlarged lymph node should
be removed and, in case of unilateral SLN mapping, a side
specific lymphadenectomy should be performed. Additionally,
a pathological ultrastaging should be performed on the
SLNs. By adopting this algorithm, Barlin ez 4/. were able
to show a significant reduction in false negative rates which
dropped from 15% to 2.5% (14). In the FIRES trial, where
the MSKCC SLN mapping was adopted, a false negative rate
of 3% was recorded; this data is comparable to that recorded
in breast and vulvar cancer (1,12,13).

Detection rate

The second most important characteristic of a SLN mapping
is its overall and bilateral detection rate. When applying the
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MSKCC SLN mapping algorithm, high bilateral detection
rates will lead to a low number of bilateral or side specific
lymphadenectomies, thus optimizing the benefit in reduced
morbidity offered by the SLN biopsy. One of the factors
affecting the bilateral detection rate is the tracer used (15).
ICG SLN mapping has been consistently shown to have
higher bilateral detection rates as compared to conventional
dyes after intracervical injection (16-19). In the FIRES trial,
overall and bilateral detection rates were 86% and 52%
respectively. This bilateral detection rate seems somewhat
lower than the ones reported in other retrospective series (20-
24). This may be related to the fact that in the FIRES trial
multiple institutions and surgeons were involved as compared
to dedicated surgeons in the other series and it is plausible to
hypothesize that the bilateral detection rate will increase with
the experience of the surgeons. Additionally, as compared to
the intracervical injection of Tc99, which is performed on the
day prior to surgery without anesthesia and is followed by a
lymphoscintigraphy, ICG is injected intraoperatively. This
makes the procedure simpler, user friendlier and is perceived
by the patients as a higher quality of care (21).

Tracer injection site

There has been some debate on the most appropriate
injection site when performing a SLN mapping in EC.
The uterus is drained through four lymphatic draining
systems which include a higher paracervical pathway that
runs along the uterine vessels to the obturator, external
iliac and common iliac lymph nodes; a lower paracervical
pathway that runs along the ureter to the internal iliac
and presacral lymph nodes, a lymphatic drainage that runs
along the round ligament to the distalmost iliac and to the
inguinofemoral lymph nodes and a lymphatic pathway that
follows the infundibulo pelvic ligament and drains to the
high paraaortic lymph nodes (25). Some authors recommend
a hysteroscopic peritumoral injection of the tracer, since
this will lead to a different anatomic distribution of the
SLNSs (26,27). In a small prospective pilot study, Rossi ez 4l.
compared the intracervical and peritumoral ICG injection
in EC patients undergoing robotic SLN mapping showing
that the intracervical injection was superior achieving a
higher SLN detection rate and a similar anatomic nodal
distribution as hysteroscopic endometrial injection (28).
Theoretically a SLN from each draining lymphatic way
should be removed. However, in the majority of the patients
a SLN will not be identified on each lymphatic pathway and
it has been suggested that a higher number of SLNs may
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not have a significant impact on the false negative rate (29).

Low risk EC

With regards to the indication to the SLN mapping, this has
been adopted in various settings although its application in
high risk patients has been seen as controversial. In patients
with a preoperative diagnosis of complex atypical hyperplasia
(CAH) or grade 1 or 2 endometrioid EC it has been
shown to be more accurate in detecting stage IIIC cancer
patients as compared to a strategy in which a systematic
lymphadenectomy is performed based on intrauterine risk
factors identified at frozen section (30,31). Patients with
CAH have also been subjected to SLN mapping given
their elevated risk of being diagnosed with an invasive
EC at final pathological analysis (32,33). Sinno et 4/. have
proposed a surgical treatment algorithm in which every
patient undergoes a SLN mapping, whereas the frozen
section evaluation of the uterus is reserved to those patients
who fail to map or who map only unilaterally; in these
patients a lymphadenectomy or selective lymphadenectomy
is performed based on the results of the frozen section (30).
"This strategy optimizes the yield of metastatic lymph nodes
and reduces the number of systematic lymphadenectomies
in node negative patients. Based on frozen section evaluation
of the uterus more than 30% of the patients with these
preoperative characteristics will undergo a lymphadenectomy
but only 10% will have lymph node metastases (30,31).
Furthermore, patients with apparently low risk EC may
end up having a high intermediate or high risk EC at final
histological analysis with a risk of lymph node metastases that
is as high as 40% (34). In these cases, the lack of lymph nodal
information indicates to an adjuvant EBRT which would have
otherwise not been given had the lymph nodal status been
known to be negative (4). In these patients the knowledge of
the pathological status of the lymph nodes, whether SLNs
or not, becomes crucial to plan an appropriate management.
Furthermore, the knowledge of the anatomic distribution of
the lymph nodal metastases helps to determine the radiation
fields when an EBRT is indicated (pelvic EBRT or with
extended fields of irradiation to the paraaortic area).

So far, the most widespread method to triage patients to
surgical staging has been via intraoperative identification of
pathologic risk factors at frozen section (35-38). However,
this strategy is suboptimal since it only provides the risk of
lymph nodal metastases. As a consequence, no information
whatsoever on lymph nodal status will be gathered in
patients intraoperatively identified as low risk, whereas a
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significant number of systematic lymphadenectomy will still
be performed in lymph node negative patients.

High grade EC

Based on the results of the SENTIENDO trial, in which
all the false negative cases occurred in patients with high
risk EC, the adoption of the SLN mapping in this setting
has occurred with more caution (2). On the contrary, in the
FIRES trial, circa 100 patients with high risk EC, defined as
grade 3 or with high risk histology, were enrolled and this
did not impact negatively on the false negative rate of the
SLN mapping (1). Data from this large comprehensively
staged cohort of high risk patients support the adoption
of the SLN biopsy in high risk EC as well. Recently, in a
small series published by the Duke University, robotic ICG
SLN mapping performed well in patients with high risk
histology (39). They reported a false negative rate that
dropped from 15% to 2% after the application of the
SLN mapping algorithm proposed by MSKCC. These
data compare well with those reported in the FIRES trial
and in other series and suggest that the SLN mapping
might be safely applied in this subgroup of patients as well.
Furthermore, these data support the strict adherence to the
SLN algorithm to keep the false negative rate reasonably low.
Alternatively, the preoperative evaluation with a PET/CT has
been proposed as a triage tool in patients with high grade EC
(40,41). According to Signorelli ez 4l., a SLN biopsy should
be reserved to the patients with a negative PET/CT, whereas
a full lymphadenectomy should be offered to patients with a
PET/CT suggestive for nodal metastases (40).

Pathological ultrastaging

The pathological ultrastaging of the SLNs is part of the
SLN mapping algorithm and should be offered to all the
patients undergoing SLN mapping (14). It consists in a
more thorough pathologic evaluation of the SLNs. Briefly,
SLNs are initially examined by routine hematoxylin &
eosin (H&E) staining, and subsequent ultrastaging is
performed if the initial H&E assessment is negative.
This is performed by cutting 2 adjacent 5-pm sections
at each of 2 levels, 50-pm apart from each paraffin block
lacking metastatic carcinoma. At each level, one slide is
stained with H&E and with immunohistochemistry (IHC)
using the anti-cytokeratin AE1:AE3 (Ventana Medical
Systems, Inc, Tucson, AZ, USA) for a total of 5 slides per
block. According to the definition of the American Joint
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Committee on Cancer, metastatic disease to the SLNs is
then classified as follows (42):

(I) Macrometastases when tumor deposits larger than
2.0 mm are identified;

(II) Micrometastases when tumor deposits measuring
more than 0.2 mm and up to 2 mm were detected
via H&E staining and/or and cytokeratin
immunohistochemical stains (AE1:AE3);

(III) Isolated tumor cells when tumor deposits measuring up
to 2 mm were detected via H&E staining and/or and
cytokeratin immunohistochemical stains (AE1:AE3).

The pathological ultrastaging has led to an increase in
identification of small volume lymph node metastases that
would otherwise go undetected (43). In the reported series,
micrometastases and I'TCs consistently represent circa
40-50% of the lymph node metastases (44). In the FIRES
trial, micrometastases and I'T'C accounted for 54% of the
metastatic lymph nodes (1).

A few questions on the significance and the clinical
management of these metastases remain unanswered.
Firstly, it is still unclear whether micrometastases and I'T'Cs
carry the same prognostic significance as macrometastases.
Secondly, it is unclear what to do if a SLN is found to be
affected by disease: should a systematic lymphadenectomy
be performed or not? Touhami er 4/. have shown that the
risk of NSLNs to be involved by metastatic disease is 5% in
case of micrometastases and I'TC to the SLNs and raises to
over 60% in case of macrometastases to the SLNs (44). In
the FIRES trial, the SLN represented the most distal level
(pelvic vs. para-aortic) of metastatic spread in 80% of the
cases (1). Based on these results it is argued that a systematic
lymphadenectomy should be considered only in patients
that harbor macrometastastatic disease to the SLNs.

Oncological outcome

A few retrospective series have tried to analyze the
oncologic outcome of the SLN mapping in EC patients.
How et al. were able to demonstrate a reduction in
pelvic lymph node recurrences in a cohort of EC
patients undergoing SLN biopsy followed by systematic
lymphadenectomy when compared to an historic cohort
of patients undergoing a systematic lymphadenectomy
without SLN biopsy (45). Interestingly, the group of
patients experiencing less recurrence presented more often
with deep myometrial invasion and LVSI. The author
suggest that this result has to be attributed to the adoption
of the SLN biopsy, that allows for identification of lymph
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nodes in areas that are not usually included in a pelvic
lymphadenectomy such as the presacral and hypogastric
region in 14% of the cases. Finally, in a large retrospective
study from the Mayo Clinic and MSKCC involving over
1,000 patients with EC undergoing a systematic pelvic and
paraaortic lymphadenectomy or a SLN mapping algorithm,
excellent and comparable 3-year disease free survival rates
were recorded for both groups (46).

Conclusions

The recently published FIRES trial provides solid validation
data of this technique given the large number of patients
enrolled and the thoroughness of the lymphadenectomy
performed and we hope that this will provide a positive drive
in the incorporation of the minimally invasive ICG SLN
mapping as a recommended procedure in EC patients in
the European guidelines (1). Minimally invasive ICG SLN
mapping in EC with an intracervical tracer injection provides
good results with a low false negative rate and high detection
rates. It should be reserved to patients without apparent
extrauterine metastases and a strict adherence to the MSKCC
algorithm is essential. Current data to support the accuracy
of the SLN mapping in detecting nodal disease in high grade
EC are strong but still inconclusive. The clinical significance
of metastatic disease detected by ultrastaging is still unclear.
Similarly, the role of a completion lymphadenectomy in SLN
positive patients has to be determined.
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