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Sentinel lymph node processing in gynecological cancer
histopathology and molecular biology
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Abstract: As sentinel lymph nodes (SLNs) are the first nodes receiving drainage from primary tumors,
they provide important prognostic information about the nodal status of a tumor. SLN biopsy has modified
the lymph node assessment by pathologists. This review highlights the different ways of histopathological
and molecular SLN assessment according to the different gynecological cancers. Other than in breast cancer
and melanoma, frozen section (FS) analysis of SLN in gynecological malignancies is still considered an
important diagnostic tool. Intraoperative evaluation of the SLN allows to determine the need of completing
lymph node dissection in case of metastasis. Intraoperative FS has a high negative predictive value (NPV)
and is more sensitive than imprint cytology (IC) alone. If on intraoperative examination on FS the SLN is
negative, subsequent analysis of the entire lymph node and histological ultrastadification has the potential
to detect occult low volume metastases or to ascertain that a SLN is really negative. This reduces the
morbidity compared to systematic pelvic and paraaortic lymph node dissection. Inclusion of the entire
lymph node tissue in paraffin blocks after cutting it in 2 mm thick slices and histopathological ultrastaging
with serial sections provides important prognostic information about the need of adjuvant treatment. Three
sections at 200-250 pm seem to identify the majority of micrometastases. This review discusses different
histopathological protocols and molecular [qRT-PCR and one-step nucleic acid amplification (OSNA®)]

aspects of SLN evaluation in gynecological cancer.
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Introduction

Lymph node metastasis is an important prognostic factor
for gynecological cancer. Lympho-vascular invasion allows
tumor cells to extend through the lymphatic system, crossing
first the sentinel nodes before reaching other lymph nodes of
the tumor draining lymphatic chain. Sentinel lymph nodes
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(SLNs) represent the first lymph nodes to receive drainage
from primary tumors. These are the lymph nodes most
likely to harbour metastatic tumor cells.

Absence of tumor cells in SLNs should imply the absence
of tumor spread in other lymph nodes of the lymphatic
drainage system. This is why the use of standardized
ultrastaging protocols for histopathological assessment of
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Figure 1 Macroscopic SLN procedure. (A) SLN cut in 2 mm
slices along its long axis; (B) all slices are included in paraffin
and one H&E stained slide already allows the detection of all

macrometastases (yellow cercle) >2 mm. SLN, sentinel lymph

node; H&E, hematoxyilin and eosin.

tumor cells in SLNGs is essential.

The SLN concept was first described by Cabanas [1977]
in penile cancer (1), followed by melanoma (2), breast
cancer (3,4), vulvar cancer (5), uterine cancer (6) and colon
cancer (7).

The currently used TNM classification (8th edition)
for gynecological cancer still considers the presence of
macrometastasis (MAC) >2 mm and micrometastasis (MIC)
<2 mm as pN1 whereas isolated tumor cells (ITCs) <0.2 mm
are considered pNOi+. In the presence of MACs and
MICs in the SLN complete lymph node dissection and
administration of adjuvant treatment is recommended.
Whether this should also be applied to patients with I'TCs is
matter of debate. The diagnosis of MACs, MICs and I'T'Cs
requires meticulous histological analysis of the SLNs with
ultrastaging. This is essential not only to detect metastatic
tumor cells, but also to guarantee, that a SLN without
tumor cells is truly negative, as patients with negative SLNs
are considered of very low risk for metastasis and will not
have complete pelvic lymph node dissection (PLND). The
false negative rate in validation studies of pelvic sentinel

© Chinese Clinical Oncology. All rights reserved.

Lang-Avérous et al. SLN processing in gynecological cancer

nodes was less than 5% (8,9).

Gross pathological assessment of SLNs is the same,
independently of tumor type and site. Some teams cut the
SLNs along their long axis (10,11) because the afferent
lymph vessel enters the lymph node along this axis allowing
more accurate detection of tumor cells in lymph node
sinuses and subcapsular metastases (Figure 1). Others (12)
recommend lymph node sectioning every 2 mm perpendicularly
to its long axis in order to visualise the maximum of the lymph
node surface area and subcapsular space. Both strategies
require processing of the entire SLNs with histopathological
ultrastaging in order to detect even very low volume
metastasis (Figure I).

Intraoperative SLN biopsy with histopathological
analysis on frozen section (FS) or imprint cytology (IC)
is often the first step of surgical primary management.
Macroscopic examination of the SLN should look for
grossly apparent MACs. A standardized sampling strategy
should be applied with slicing of the SLNs at 2 mm
intervals in order to detect MAC (smaller nodes are simply
bisected). For FS ideally one or maximum two 3-5 pm thick
sections are cut from each half. However, the blocks should
not be deeply leveled since this may result in tissue loss for
ultrastaging. For a lymph node with obvious tumor, a single
FS is enough. For definitive sampling it is useful to keep the
surrounding adipose tissue attached to the node in order to
assess extranodal extension of the metastasis (13).

Rapid immunohistochemistry (IHC) may be necessary
in case of doubt about tumor cells or mimickers such as
histiocytes or dendritic cells (14), but hardly feasible in
routine practice because it is time consuming.

IC is also possible, by apposition of the cutting surface of
the SLN to a slide and subsequent Toluidin Blue staining.
This non-expensive conservative technique reduces tissue
loss and shows good specificity in the hands of a trained
cytopathologist (15).

These procedures take generally 10-20 minutes allowing
the surgeon to adapt surgical treatment immediately with
mostly very good specificity, but rather fair sensitivity for
low volume metastasis because of high false negative rates
reaching up to 44% for FS (16).

Intraoperative SLN assessment by molecular
biology

Using qRT-PCR, identification of specific tumor markers
in lymph nodes (as cytokeratins for carcinoma cells and
for exemple tyrosinase for melanoma, etc.) allows the
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detection of metastatic disease in tissue lysates. Numerous
candidate genes (over 24 genes for endometrial carcinoma)
with specific expression in carcinomas and no expression
in lymphatic or soft tissues (17) revealed cytokeratin
19 (CK19) m-RNA as the best target to use for metastatic
carcinoma cells. Togami ez 4l. (18) used qRT-PCR to detect
and quantify CK19 mRNA in endometrial carcinomas and
found 104/106 (98%) positive cases. In this study gRT-PCR
of 12 pelvic lymph node (PLN) metastases reached best
sensitivity and specificity without discrepancies between
pathology report and molecular test when “positivity” of
PLNSs was determined above 4,500 copies/pL.

The one-step nucleic acid amplification (OSNA®)
assay (Sysmex, Norderstedt, Germany) consists in the
homogenization of lymph node tissue followed by reverse-
transcription loop-mediated isothermal amplification (RT-
LAMP) of a target mRNA, particularly CK19 mRNA
when carcinoma cells are looked for. The OSNA® method
consists of quantitative measurements of the target mRNA
in a metastatic lymph node. Brief reaction time (30 minutes)
for the entire process makes it an intraoperative tool with
high specificity for the targeted mRNA in the absence of
genomic DNA amplification.

In Tamaki’s (19) review article, method comparison
studies between OSNA® and the pathological assessment
for the detection of lymph node metastasis in breast cancer
revealed, that in pooled assessments OSNA® had high
specificity (94.8%), concordance (93.8%), and negative
predictive value (NPV) (97.6%). Similar results have been
found for gastric, colorectal, and lung cancers in multicenter
studies (20).

SLNs are determined as ‘negative’ or ‘positive’ according
to established cut-off values for the amount of CK19
mRNA-copies, related to the number of tumor cells in
the sample. SLNs are classified as negative (0) for CK19
mRNA when less than 250 ccP/pL are detected. MICs (+)
are reported when 250-5,000 ccP/pL. and MACs (++) when
>5,000 mRNA ccP/pL are detected. SLNs containing I'TCs
are reported as having < 250 ccP/mL. Leftover lysates could
still be used for RNA extraction, determination of RNA
integrity and other molecular techniques (21).

Most studies with OSNA® use the same grossing work-
up of SLN tissues during intraoperative assessment: after
slicing the SLN in 2 mm thick slices, ideally alternate slices
are used for classical FS or homogenized for OSNA®. Small
nodes <7 mm are bivalved and one half used for OSNA®,
the other for FS and subsequent ultrastaging. After FS
residual tissue is embedded and every bloc analyzed by step
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level sections at 200-250 pm intervals with hematoxylin and
eosin (H&E) and pan-cytokeratine stained slides (21).

As the OSNA® assay uses tissue lysates, its major
drawback is the absence of morphological control of the
analyzed SLN tissue. In this way, tissue allocation bias may
conduct to false negative results. Another source of errors
is the detection of CK19 positive benign inclusions such
as endosalpingiosis, endometriosis and even mesothelial
inclusions, that may generate false positive results in up to
42.3% of PLNs (22,23).

Furthermore, poorly differentiated or dedifferentiated
carcinomas (2%) may be CK19 negative or express it only
weakly, leading to false negative results even in the presence
of MAC:s.

As compared to standard FS analysis or IC, the OSNA®
assay is more sensitive, but also more expensive. Economic
evaluations of OSNA® for the detection of SLN metastasis
in breast cancer showed different results. Where Guillén-
Paredes et al. (24) and Saruta et al. (25) found that OSNA®
reduces health care costs by reducing the number of
admission days and duration of surgery, Raia-Barjat et 4/. (26)
found no difference in the expenses comparing classical FS
and OSNA®, but describe an important advantage of the
OSNA® avoiding another surgery for 20% of the patients.
On the other hand, the systematic economic evaluation
conducted by Huxley ez a/. 2015 (27) concludet, that OSNA
is not cost-effective for the intraoperative diagnosis of SLN
metastases. OSNA® is less accurate than histopathology and
the consequent loss of health benefits in this patient group
is not compensated by health gains elsewhere in the health
system that may be obtained with the cost-savings made.

Histopathological ultrastaging consists of SLN analysis
on different levels through the entire tissue bloc with
combination of H&E stained sections and IHC. Nearly
all SLN tissue can be visualized this way under the
microscope. Serial sections would enable analysis of the
entire SLN parenchyma, but are very time consuming
both for technicians and pathologists. Therefore different
ultrastaging protocols have been suggested in the past in
order to find the most efficient strategy (12,13,28). The
most ambitious ultrastaging protocols have been chosen for
the evaluation of SLNGs in the still ongoing trials SENTIX
(NCT02494063) and SENTICOL III (NCTO3386734) (29).
Results of these trials would probably be published by the end
of 2020 or 2021.

Until now, no uniform standardized histopathological
work up for SLN has been adopted. Different protocols are
used with varying numbers of cutting levels (3—5 and more
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if step levels through the entire bloc are chosen) and varying
intervals between the slices (40-250 pm). We discuss the
different protocols depending on the primary tumor site
below.

Cervical cancer

For two decades the SLN biopsy has become an important
tool for standard care of gynecological malignancies. Apart
from breast cancer, where treatment by systematic complete
axillary lymph node dissection in case of intraoperatively
detected SLN metastasis has been abandoned [as the
ACOSOG Z0011 study (30) showed no benefit in terms
of overall survival and disease free survival with systematic
axillary lymph node dissection], the presence of MIC in
pelvic SLNSs has been linked to adverse outcomes in cervical
cancer in univariate and multivariate analysis (31-33).
Nowadays SLN biopsy is considered an acceptable strategy
for the treatment of early stages of cervical cancer (if we
exclude stage pTlal without lymph vessel invasion). It is
recommended by the NCCN (National Comprehensive
Cancer Network) guidelines, the ESGO (European
Society of Gynecological Oncology), the ESTRO (Society
of Radiotherapy and Oncology) and the ESP (European
Society of Pathologists) as first step during surgical
treatment with pelvic lymphadenectomy of other stages
with the option of intraoperative assessment of the SLNN.

Good SLNs biopsy performance was recently described
for small tumors <2 cm (9) and even for tumors between
2 and 4 cm (31,33).

Intraoperative assessment of SLNs is a matter of
controversy since MIC and I'TCs may be missed and
tissue wasting may occur. In the SENTICOL trial (34)
FS of SLNs had a sensitivity of only 23% and a high
false negative rate for MICs and I'TCs but also MACs.
While the study of Roy et al. (35) showed a high false
negative rate of FS for I'TCs, MICs and one 2.9 mm MAC,
Slama ez al. (16) published high false negative rates of
FS for MACs, MICs and I'TCs with only 39 of 79 (53%)
metastases correctly detected intra-operatively. In the study
of Martinez et al. (36) sensitivity and NPV of FS for the
detection of macrometastatic disease was 100%, sensitivity
for the detection of macro and micrometastatic disease,
excluding I'TC, was 88.9%, and NPV was 98.8%. MICs
and I'TCs undetected on FS were found after ultrastaging
in 1 patient (1.06%) and 2 lymph nodes (1.24%), and in
2 patients (2.13%) and 2 lymph nodes (1.24%), respectively.
The retrospective study of Rychlik ez 2l (37) including FS
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on SLNs of 176 patients with early stage cervical cancer
in two French comprehensive cancer centers showed a
high NPV (97.9%) for the detection of both macro and
micrometastases.

Aditionnal FS processing would require more time
and bears an important risk of artefacts and tissue loss for
definitive ultrastaging. For these reasons intra-operative FS
of the SLN should be avoided in cases where no complete
PLND will be done (28). When we compare FS with IC,
the latter is not associated with substantial tissue loss, but
sensitivity is rather low (8.3-59%) compared to FS (66%)
(38,39). Slicing the lymph node in 2 mm sections already
for intraopertive assessment increases the sensibility of 1IC
from 56% to 75% and of FS from 60% to 100% (36,40),
but augments tissue loss and is time consuming.

The intra-operative molecular detection of metastasis
by OSNA® shows a good correlation with classical SLN
work-up of 96% (39,41). The study of Bizzarri er al. (42),
which describes for the first time OSNA® processing of the
entire lymph node tissues, detected MICs in 33.3% with
a sensitivity of 85.7% and NPV of 96.1%. However, we
should keep in mind, that the risk of false positive results is
not negligible since 19-44% of PLNs may harbour benign
CK19+ endosalpingiosis, endometriosis or mesothelial
inclusions (23).

Protocoles for definitive SLN work-up are not
standardized yet. Regardless of the histopathological
work-up protocol, SLNs should always be cut in 2 mm
thick slices. Several slices may be put in the same cassette.
Ultrastaging is undertaken in order to enable the detection
of most of the MICs and would ideally consist of analysing
serial sections through the entire lymph node. However,
this would be too time consuming and labour intensive for
the pathologist and the laboratory staff and is not feasible in
routine practice.

For this reason, different ultrastaging protocols try to
approach the clinically most relevant strategy (Table 1).
Euscher er al. (43) and Roy et al. (35) analysed five or
six cutting levels at intervals of 40 pm. Lecuru ez a/. (29)
analysed SLNs on different step sections with intervals
of 200 pm through the entire tissue bloc, whereas Cibula
et al. (44) and Salvo et al. (9) used cutting intervals of 250 pm
through the entire tissue bloc. These ultrastaging protocols
including H&E staining and IHC showed increased
detection rates of metastasis and relatively low false negative-
rates (0-8%). At the MD Anderson Center ultrastaging used
for vulvar, vaginal and cervix carcinoma consists in cutting
five levels into the block at intervals of 250 pm and for each
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Table 1 Histopathological ultrastaging protocols of SLN in cervical cancer
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Kocian et al. (33) [2020]

Cibula & McCluggage (13) [2019]

Euscher & Malpica (28) [2020]

SLN on H&E slide positive No further work-up

SLN negative Ultrastaging
4 levels at 150 pm

1 H&E and 1 unstained section per

level
H&E slide positive No further work-up

H&E slide negative

4 levels at 200 pm

1 H&E and 3 unstained sections
per level

5 levels at 250 pm

1 H&E and 2 unstained
sections per level

Cytokeratine AE1/AE3 or cytokeratine cocktail IHC*

*, Cytokeratine cocktail IHC includes AE1/AE3 (DAKO, 1:50, Carpinteria, CA, USA), CAM5.2 (Becton Dickinson, 1:50, San Jose, CA, USA),
cytokeratin MNF116 (DAKO, 1:50, Carpinteria, CA, USA), and keratin 8 and 18 (Zymed, 1:25, South San Francisco, CA, USA) (28). SLN,
sentinel lymph node; H&E, hematoxylin and eosin; IHC, immunohistochemistry.

Figure 2 SLN with MIC of cervical squamous cell carcinoma x100. (A) H&E stained SLN; (B) IHC with pan-cytokeratine AE1/AE3. MIC,
micrometastasis; SLN, sentinel lymph node; H&E, hematoxyilin and eosin; IHC, immunohistochemistry.

level 1 serial section is stained H&E, a second is submitted
for cytokeratine IHC (AE1/AE3) and a third is stored (28).
At the Memorial Sloan Kettering Center NY ultrastaging
is quite different and the same for cervical and endometrial
cancer with two additional H&E levels 50 pm apart and
two unstained slides for cytokeratin IHC (45).

In a retrospective study conducted at the Prague
University Hospital (33) including 226 patients with
T1a-T1b cervical cancer, treated by primary surgery and
intraoperative SLN assessment by FS, ultrastaging consisted
of cutting four levels into the bloc at intervals of 150 pm,
with one H&E and one cytokeratine AE1/AE3 IHC.

In order to facilitate standardization Cibula and
McCluggage (13) suggest cutting four levels into the bloc
with intervals of 200 pm and three serial sections for each
level: one for H&E staining, one for cytokeratine IHC

© Chinese Clinical Oncology. All rights reserved.

(mostly with the pan-cytokeratin antibody AE1/AE3) and
the third one to use in case of technical problems with the
first two slides or eventually to complete size evaluation of
detected metastasis with H&E staining of the third slide.

Patients should be informed before their surgery
that, despite a negative intraoperative SLN evaluation,
SLN metastases may be identified later by pathological
ultrastaging in 30-50% of cases (Figure 2).

Endometrial cancer

SLN mapping for endometrial cancer is not standardized
yet, but is an option for the treatment of low risk
endometrial carcinomas (46). A survey conducted (47)
among gynecological oncologists in the United States
shows that SLN mapping for endometrial cancer, especially
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Table 2 Histopathological ultrastaging protocols of SLN in endometrial cancer

MDACC (28)

MSKCC NY (28)

SENTI-ENDO trial (53)

SLN work-up 1 level at 250 pm
1 H&E + 2 unstained slides
SLN on H&E slide positive No further work-up

H&E slide negative

2 levels at 50 ym

2 H&E + 1 unstained slide per level

4 levels at 150 ym
1 H&E + pan keratine IHC

Cytokeratine AE1/AE3 or cytokeratine cocktail IHC*

*, Cytokeratine Cocktail IHC includes AE1/AE3 (DAKO, 1:50, Carpinteria, CA, USA), CAM5.2 (Becton Dickinson, 1:50, San Jose, CA,
USA), Cytokeratin MNF116 (DAKO, 1:50, Carpinteria CA, USA), and Keratin 8 and 18 (Zymed, 1:25, South San Francisco, CA, USA) (28).
MDACC: MD Anderson Cancer Center Houston, Houston, TX, USA; MSKCC: Memorial Sloan Kettering Cancer Center, New York, NY,
USA. SLN, sentinel lymph node; H&E, hematoxylin and eosin; IHC, immunohistochemistry.

endometrioid carcinomas grades 1 and 2, is performed
by 82.7% of the members of the American Society of
Gynecological Oncologists. Only 17.9% of them do
intraoperative evaluation of SLNs with FS (in half of the
cases) or IC despite its deceptively low sensitivity (48).

Intraoperative SLN evaluation by OSNA® seems
to be more efficient, since sensitivity and specificity
are respectively 82.4-100% and 86.7-99.2% (17,49),
but the technique carries the risk of false positives if
benign epithelial inclusions such as endosalpingiosis or
endometriosis are present in the node (10). In the study
of Lépez-Ruiz et al. (49) of 89 LNS from 34 patients 11
SLN had discordant OSNA®+/histo-results, two of them
(belonging to one patient) with benign endosalpingiosis.

Fanfani et al. (21) also showed excellent accuracy (99%)
of the OSNA® assay for SLNs in endometrial cancer with
a sensitivity and specificity of respectively 87.5 and 100%
as well as NPV and PPV of 99% and 100%. FS was less
accurate (93.6%) with low sensitivity of 50% and NPV
of 14.3%, while specificity and PPV of 99.4% and 99%
were very good. Nevertheless, in this study one OSNA®
and FS negative SLN had MAC on definitive ultrastaging.
This may have occured by tissue allocation bias when
using different slices for OSNA® and histopathological
ultrastaging.

A retrospective study involving 396 patients with
endometrial carcinoma (50) evaluated the use of
histopathological ultrastaging alone (214 patients) versus
OSNA® (182 patients) showing better performance of
histopathological ultrastaging alone for MACs, whereas
OSNA® performed better for MICs. OSNA® allowed
upstaging of 20.69% of patients into stage FIGO III in a
study with 135 SLNs out of 54 patients with endometrial
carcinoma (51). Ultrastaging enhances the detection of low
volume metastasis in endometrial carcinoma by up to 32% (12).

© Chinese Clinical Oncology. All rights reserved.

Despite NCCN guidelines (52), requiring additional
pathological examination of SLNs in endometrial
carcinoma with H&E stainings and pan keratin IHC, no
recommandations are published concerning the type of
ultrastaging protocol to use.

As a wide range of ultrastaging protocols are in use,
it is difficult to compare the results (Table 2). The FIRES
trial (54) for example, used two cutting levels at 50 pm
intervals with H&E and pan keratine IHC when the H&E
slide was negative for tumor cells. In the French SENTI-
ENDO study (53,55) SLN ultrastaging consisted in
cutting four levels at intervals of 150 pm into the bloc with
H&E staining and pan keratine IHC for each level (43)
compared two different strategies, one using five cutting
levels at intervals of 250 pm with at each level H&E
staining and IHC versus one HE level and one IHC at
250 pm. There was no significant difference between
the two protocols, and 70% of the metastasis showed
up on the first level. The recently published review
article by Euscher and Malpica (28) listed different
ultrastaging protocols with varying numbers of cutting
levels (1-6 mostly 4) at different intervals (40-200 pm)
and showed no significant differences in both the overall
rate of detected metastasis (12.6-30%), and the number of
patients with false negative SLNs [0-5]. Upstaging due to
ultrastaging occured in 10-44% (Figure 3).

Kennard et 4l. (56) studied the relationship between
primary tumor histology, SLN metastasis, and non-sentinel
node metastasis in endometrial cancer of 275 low risk (LR),
80 intermediate risk (IR) and 59 high risk (HR) carcinomas.
They found important correlations between the presence of
ITCs in SLNs and the presence of lymph node metastasis in
pelvic non SLN (P=0.03) and paraortic nodes (P=0.008) for all
histological sub-groups. I'TCs were more frequently present
in LR and IR cancers (51.6% and 44.7%) compared to HR
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fpength 622,63 um

'~_1bO um

Figure 3 SLN with MIC of endometrioid adenocarcinoma x100. (A) H&E stained SLN. Arrows indicate MIC; (B) pan-cytokeratin AE1/
AE3 THC. SLN, sentinel lymph node; MIC, micrometastasis; H&E, hematoxyilin and eosin; IHC, immunohistochemistry.

cancers (15%). When I'T'Cs were present in the SLN, 8%
of PLNs showed metastasis, versus 31.5% when SLNs had
MAC or MICs. This study identifies a significant association
between pelvic and para-aortic lymph node metastasis. Para-
aortic lymph nodes had metastasis in 33% of HR tumors
with I'TCs in the SLN. Furthermore in HR cancers (serous,
clear cell, undifferentiated, carcinosarcoma and grade
3 endometrioid carcinomas), positive SLNs have an increased
risk of metastasis in non-SLN (37%), while LR cancers show
negative non SLNs in over 75% of the cases (43).

The Canadian study (57) including 517 patients with
endometrial cancer showed SLN metastasis in 85 (16.4%)
patients of which 31 (36%) I'TCs. Of these 31 patients
with I'TCs in the SLN, 11 patients were treated by
chemotherapy and whole pelvis radiation therapy (WPRT),
10 patients with WPRT alone and 10 patients had no
adjuvant treatment or only local vault brachytherapy (VBT).
Only one relaps was noted but it occured in a patient with
carcinosarcoma. Progression free survival (PFS) at 3-year
for patients with I'TCs in the SLN was 95.5%, almost
identical to node negative patients (87.6%) and those with
MIC (85.5%). No tumor with endometrioid histology
recurred (0/28) during this follow-up period.

However, to this day the role of ITCs in endometrial
carcinoma remains still unclear. Pathologists should report
size of metastatic foci. Like in breast cancer, the American
Joint Commitée of Cancer (AJCC) has applied the size of

© Chinese Clinical Oncology. All rights reserved.

lymph node metastasis to the tumor classification items:
>2 mm = MAC, >0.2-2 mm = MIC and <0.2 mm = I'TC and
has recently considered I'TCs as pNOi+ without upstaging
the patient. It remains to date unclear as to whether this
should be applied to all types of endometrial carcinoma.

Vulvar cancer

Vulva was the first gyneocological site studied for SLN
mapping due to its superficial location and easily predictable
lymphatic drainage. Multiple studies have shown that the
technique was able to give accurate information about
prognosis, and allowed to adapt individual treatment and
reduced morbidity. Since the GROningen International Study
on Sentinel Nodes in Vulvar cancer (GROINSS-V) (58)
as well as the 173 GOG study (8), it has become a standard
of care for vulvar invasive squamous cell carcinomas for
patients with stage T1 and T2 <4 cm unifocal tumors,
with negative clinical groin examination, negative imaging
and no previous vulvar surgery, that could have altered
lymphatic drainage. Ultrastaging of SLNSs is recommended
but to date, no standardized protocol has been adopted.
In studies published between 2007 and 2018 the number
of cutting levels varies from 1 to 7, at intervals of 40 to
1,000 pm with most of them using pan keratine IHC.
False negative rates were low (0-2.4%), with metastases
detected in 17-33% of patients with ultrastaging and
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upstaging in 8.6% to 41.7% of the cases (28). All studies
emphasize the importance of ultrastaging for SLNs because
undetected metastases in a SLN carry an important risk of
groin recurrence (59). Although the rate of positive non
sentinel nodes was relatively low (4.25%) for I'TCs in the
SLN (GROINSS-V study), experts agreed, that all patients
with positive SLNs in vulvar cancer would need additional
treatment including those with MICs and I'TCs.

Vaginal cancer

Vaginal carcinoma is very rare and concerns mostly
squamous cell carcinomas (95%) usually diagnosed at an
advanced age. Very few reported studies concern SLN
mapping especially for squamous carcinoma or melanoma
with regards towards technical aspects of the mapping
procedure. They describe the detection of SLN mostly
in the groin or in the pelvis without detailed pathology
reporting. The German Cancer Society (DKG), the
Gynecologic Oncology Working Group (AGO) and the
German Society of Gynecology and Obstetrics (DGGG)
recommend the detection of SLN in vaginal cancer using
ultrastaging and IHC (60) but mention that to date the
evidence of MIC is not relevant for the staging of vaginal
cancer. To date no standardized ultrastaging protocol
is available. Yet, the importance of SLN mapping was
emphasized, as drainage by lymphatic channels does
not always follow the anatomically predicted pathways.
Localization of the SLN and lymph drainage pathways
represent important information for the radiotherapist (61).

Conclusions

There is a need for standardization of histological
ultrastaging procedures in order to better evaluate the
impact of SLN diagnosis.

Detailed ultrastaging for detection of I'TCs and MIC is
crucial until randomized trials proove oncological safety of
more lenient protocols.

Molecular SLN analysis is an intraoperative very
sensitive and quick procedure, but it is more expensive
than microscopic evaluation and carries the risk of false
positives, especially in patients with pelvic endometriosis or
endosalpingiosis.
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