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ABSTRACT

Assessment of lymphatic metastasis is an essential compo-

nent of solid tumour staging. Sentinel lymph node (SLN) biop-

sy is a minimally invasive procedure that allows regional

lymph node involvement by tumour to be estimated by selec-

tively examining the sentinel lymph node while minimising

the morbidity of systematic lymph node dissection. Within

the group of genital cancers, the diagnostic value of SLN biop-

sy is rated differently. For selected patients with early-stage

vulvar cancer (unifocal primary tumour < 4 cm, clinically neg-

ative inguinal lymph nodes) the SLN technique is already an

established procedure in the guidelines of the German Soci-

ety for Gynaecology and Obstetrics (DGGG)/German Cancer

Society (DKG) and the recommendations of the European So-

ciety of Gynaecological Oncology (ESGO). For cervical cancer,

SLN biopsy has not yet been sufficiently standardised but can

be considered for patients without risk factors with a primary

tumour size < 2 cm. The SLN is identified by combined use of

radioactive 99mtechnetium nanocolloid and patent blue. The

use of indocyanine green offers an alternative for SLN identifi-

cation with few side effects. Recent studies aim to increase

the diagnostic reliability of intraoperative frozen section anal-

ysis as this continues to show limited sensitivity in both vulvar

and cervical cancer. The rate of detection of micrometastases

can be increased by additional ultrastaging, the prognostic

significance of which for both diseases is still unclear. The

prognostic value of SLN biopsy compared with systematic

lymph node dissection is being investigated in current studies

(GROINSS‑V‑II for vulvar cancer and SENTIX-, SENTICOL-3 for

cervical cancer). For this review article, a guideline-based lit-

erature search was performed in the National Library of Medi-

cine (PubMed/MEDLINE) database with a particular focus on

recent cohort studies and conference contributions.

ZUSAMMENFASSUNG

Die Beurteilung der lymphatischen Metastasierung ist ein es-

senzieller Bestandteil des Stagings solider Tumoren. Mit der

Sentinel-Lymphknoten-(SLN-)Biopsie steht ein minimalinvasi-

ves Verfahren zur Verfügung, das durch selektive Unter-

suchung des Wächterlymphknotens eine Einschätzung über

den regionären Tumorbefall von Lymphknoten erlaubt und

die Morbidität einer systematischen Lymphonodektomie mi-

nimiert. Innerhalb der Gruppe der Genitalkarzinome wird der

diagnostische Stellenwert des SLN-Verfahrens unterschiedlich

bewertet. Für selektierte Patientinnen mit Vulvakarzinom im
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Frühstadium (unifokaler Primärtumor < 4 cm, klinisch nega-

tive Leistenlymphknoten) ist die SLN-Technik bereits heute

als Verfahren in den Leitlinien der Deutschen Gesellschaft für

Gynäkologie und Geburtshilfe (DGGG)/Deutschen Krebs-

gesellschaft (DKG) und den Empfehlungen der European So-

ciety of Gynecological Oncology (ESGO) etabliert. Für das Zer-

vixkarzinom ist das SLN-Verfahren noch nicht ausreichend

standardisiert, kann aber bei Patientinnen ohne Risikofak-

toren mit einer Primärtumorgröße < 2 cm in Erwägung gezo-

gen werden. Die Darstellung des SLN erfolgt durch kombinier-

te Anwendung von radioaktivem 99mTechnetium-Nanokolloid

und Patentblau. Die Verwendung von Indocyaningrün bietet

eine nebenwirkungsarme Alternative zur SLN-Darstellung. Ak-

tuelle Studien zielen darauf ab, die diagnostische Aussage-

kraft von intraoperativen Schnellschnittuntersuchungen zu

steigern, da diese sowohl beim Vulva- als auch beim Zervix-

karzinom nach wie vor eine eingeschränkte Sensitivität auf-

weisen. Durch zusätzliches Ultrastaging kann die Detektions-

rate von Mikrometastasen erhöht werden, deren prognosti-

sche Relevanz bei beiden Entitäten jedoch noch ungeklärt

bleibt. Die prognostische Wertigkeit der SLN-Technik im Ver-

gleich zur systematischen Lymphonodektomie wird für Vulva-

(GROINSS‑V‑II) und Zervixkarzinom (SENTIX-, SENTICOL-3) im

Rahmen aktueller Studien untersucht. Für diese Übersichts-

arbeit wurde eine leitlinienbasierte Literaturrecherche in der

Datenbank der National Library of Medicine (PubMed/MED-

LINE) unter besonderer Berücksichtigung aktueller Kohorten-

studien und Kongressbeiträge durchgeführt.
Introduction
Assessment of lymphatic metastasis is an essential component of
solid tumour staging. Historically, this assessment has been made
by systematic lymph node dissection, which is associated with
high patient morbidity because of its invasiveness. Sentinel lymph
node (SLN) biopsy is a minimally invasive procedure that allows re-
gional lymph node involvement by tumour to be estimated by se-
lectively examining the sentinel lymph node. This concept is based
on the assumption that lymphatic metastasis of tumours follows
an anatomically systematic path and thus is predictable [1].

Mapping consists of identification and histological examina-
tion of the SLN; today it is an established and standardised proce-
dure in breast cancer and malignant melanoma [2,3]. Among the
genital cancers, the diagnostic value of SLN biopsy is rated differ-
ently.

For selected patients with early-stage vulvar cancer, defined as
a unifocal primary tumour with a diameter < 4 cm and clinically
negative inguinal lymph nodes, the SLN technique is already an
established procedure in the guidelines of the German Society
for Gynaecology and Obstetrics (DGGG)/German Cancer Society
(DKG) and the recommendations of the European Society of Gy-
naecological Oncology (ESGO) [4], For cervical cancer, SLN biopsy
on its own has not yet been finally standardised and should only
be performed as part of clinical studies [5, 6].

For this review article, a literature search guided by the current
guidelines of the DGGG/DKG and ESMO was performed in the Na-
tional Library of Medicine (PubMed/MEDLINE) database. Retro-
spective observational studies and randomised interventional
studies were included, with emphasis on large cohort studies
since 2010. Contributions to the annual conferences of the Amer-
ican Society of Clinical Oncology (ASCO), ESGO and DGGG in 2019
and 2020 were also included.
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Overview

Vulvar cancer

With an incidence of 3300 women in Germany in 2016, account-
ing for ~ 5% of all gynaecological tumours, vulvar cancer is a rare
malignancy [7,8]. Invasive cancers are almost all diagnosed at an
early stage (FIGO I–II). Standard management comprises wide
local excision and staging of the inguinofemoral lymph nodes
(stage FIGO IB and above) [4]. One woman in five already has lym-
phatic metastasis at the time of diagnosis [4]. This lymphatic in-
volvement is the most relevant prognostic risk factor for overall
survival and requires surgical lymph node dissection [9]. Accord-
ing to the 2015 S2k guideline issued by the DGGG/DKG, it is still
unclear at the present time whether systematic inguinofemoral
lymph node dissection (ILND) should always be performed or
whether removal of all metastatic lymph nodes suffices as part of
a multimodal treatment concept [4, 10].

Because of its anatomic accessibility and lymphatic drainage,
vulvar cancer was the first female genital tumour for which SLN
biopsy was studied [11]. The results of the GROningen Interna-
tional Study on Sentinel node in Vulva cancer (GROINSS‑V), first
published in 2008, showed that a negative SLN biopsy can replace
the more invasive ILND in a subgroup of patients with an equiva-
lent prognostic outcome [12].

Current practice

In the ESGO guidelines from 2017 and the joint DGGG/DKG S2k
guidelines from 2015 SLN biopsy is recommended in patients with
a unifocal primary tumour < 4 cm and unremarkable inguinal
lymph node findings upon clinical examination at the same time
[4,13]. Diagnostic investigation by means of SLN biopsy may be
considered if
1. No lymph nodes suspicious for malignancy are apparent clini-

cally or on imaging (cN0) and
2. There has been no previous surgery in the affected lymphatic

drainage region.
1213The author(s).



▶ Table 1 SLN mapping and status of ultrastaging in vulvar cancer.

n Section
thickness

false-negative LN metastases Upstaging by
ultrastaging

Reference

 70  400 µM 0% 33% – Vidal-Sicart et al. 2007 [15]

125  200 µM 2% 31% – Hampl et al. 2008 [16]

403 ~ 333 µM – 32% 42% Van der Zee et al. 2008 [11]

 46  200 µM 0% 21% – Achimus-Cadariu et al. 2009 [17]

 60  400 µM 0% 35% 12% Devaja et al. 2011 [18]

418   40 µM 4% 32% 23% Levenback et al. 2012 [19]

133   40 µM 0.1% 17%  9% Euscher et al. 2018 and 2020 [20]
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If the SLN cannot be identified or if SLN metastasis is found, ILND
should be recommended to the patient according to the ESGO
guidelines. Primary tumours that cross the midline represent a
special scenario. Bilateral SLN biopsy is recommended in these
cases [13]. If the SLN can be identified only on one side, ILND
should be performed on the contralateral side.

Method

According to the current ESGO guidelines, the SLN should be iden-
tified by means of a radioactive tracer (99mtechnetium nanocol-
loid) [13]. Preoperatively, tracer-containing fluid is injected sub-
cutaneously at four locations around the tumour and traced by
scintigraphy. Detection by gamma probe is successful in 94% of
cases with a sensitivity of 91%. The diagnostic reliability can be
further increased by the additional use of patent blue (detection
rate 95%, sensitivity 95%) [14]. The correct indication is critical
as a much higher rate of false-negative results has been described
for SLN biopsy in advanced stages (> FIGO I) [15]. The use of indo-
cyanine green (ICG) enables radiation-free SLN detection with a
generally more favorable side effect profile, especially as regards
the occurrence of anaphylactic reactions [16–18]. In certain
cases, the number and SLN location can be determined more ex-
actly using lymphoscintigraphy or single photon emission com-
puted tomography (SPECT) [4]. A second surgical procedure can
be avoided by intraoperative frozen section analysis. Recent stud-
ies indicate that these frozen section analyses are inferior in reli-
ability to complete histopathological examination (less sensitive
detection of micrometastases) [19]. Pathological processing in-
cludes the examination of fully embedded SLN biopsies using hae-
matoxylin-eosin (HE) morphology. If the result is negative with
this primary staining, further analysis and preparation of serial
sections (maximum distance 200–400 µM, ▶ Table 1) should be
carried out [12,15,20–24]. This “ultrastaging” can be supple-
mented by secondary analysis for pan-cytokeratin antibodies AE1
and/or AE3 by immunohistochemistry (IHC) [25]. In this way the
detection rate of micrometastases (< 2mm) can be increased,
though their prognostic significance in vulvar cancer remains un-
clear at the present time [26,27].

Advantages of sentinel lymph node biopsy

For selected groups of patients, targeted identification and biopsy
of the SLN is a diagnostic procedure with high sensitivity as re-
1214 Waldschmidt J et a
gards the detection of lymphatic metastasis. Compared with
ILND, SLN biopsy is a method with fewer complications, which
can significantly reduce iatrogenic injuries and the risk of lymph-
oedema (▶ Table 2) [28]. Patient surveys within the GROINSS‑V‑I
study showed that subjective satisfaction is markedly increased
with the SLN technique compared with ILND [29]. Significant mor-
bidity caused by ILND was reported especially because of lymph-
oedema (p = 0.01), pain in the surgical site (p = 0.03) and wearing
compression stockings (p = 0.003). The chosen procedure had no
influence on the sexual activity of the surveyed patients. From the
socioeconomic aspect, SLN biopsy is markedly more cost-effec-
tive and associated with a shorter operation time and shorter hos-
pitalisation (▶ Table 2) [12,30,31]. Finally, it should be men-
tioned that the diagnostic success of the SLN technique is greatly
influenced by the existing surgical expertise in the treating centre.
Based on this knowledge, the GROINSS‑V‑I study recommends
that SLN be performed only in acknowledged centres, defined as
a minimum number of ≥ 10 confirmed SLN procedures in patients
with vulvar cancer per clinician per year [12].

Studies

SLN biopsy is still a relatively young diagnostic procedure at the
present time and is the subject of intensive clinical research, espe-
cially with regard to
1. The reliability of frozen section analysis,
2. The prognostic significance of micrometastases and
3. The prognostic significance compared with established proce-

dures

Based on current data, the sensitivity of intraoperative frozen sec-
tion analysis for SLN identification is sometimes limited. In the
GROINSS‑V‑I study (n = 403), for example, markedly reduced sen-
sitivity of only 48% was apparent, though with excellent specificity
(100%) [19]. The reliability of SLN biopsy can be increased by addi-
tional IHC examination compared with HE staining alone. In the
GROINSS‑V‑I study, micrometastasis was detected in this way in
12% of the SLN biopsies that were previously HE-negative. In the
American GOG-173 study (n = 234) the rate of false-negative re-
sults with HE staining that could be corrected by additional IHC
was 23% [32]. The prognostic significance of such micrometasta-
ses remains unclear up to the present time. In the GROINSS‑V‑I
study, 27% of the patients with HE-positive SLN, but only 5% of
l. Status of Sentinel… Geburtsh Frauenheilk 2020; 80: 1212–1220 | © 2020. The author(s).



▶ Table 2 Clinical comparison of SLN biopsy and ILND in vulvar cancer.

n SLN‑B ILND p-value Reference

Duration of surgical procedure

 128 76min 103min < 0.001 Brammen et al. 2014 [26]

  75 86min 121min  0.002 Hefler et al. 2008 [27]

Length of hospitalisation

 128 13.3 days 18.1 days  0.006 Brammen et al. 2014 [26]

  75 12.6 days 22.9 days < 0.001 Hefler et al. 2008 [27]

 403  8.4 days 13.7 days < 0.0001 van der Zee et al. 2008 [11]

Inguinal drainage

 128   4 days   7 days < 0.001 Brammen et al. 2015 [26]

  75   3 days   7 days < 0.001 Hefler et al. 2008 [27]

Wound infection

2667* 4.4% 30.7% NA Reade et al. 2012 [24]

Lymphocyst

2667* 3.8% 15.5% NA Reade et al. 2012 [24]

Lymphoedema

2667* 1.5% 22.9% NA Reade et al. 2012 [24]

Abbreviations: SLN‑B = sentinel lymph node biopsy, ILND = inguinal lymph node dissection, NA = not applicable

* Meta-analysis
patients with HE-negative/ultrastaging-positive SLN biopsy had
lymphatic metastasis [19]. Patients with HE-positive SLN had sig-
nificantly reduced 5-year survival of 65%. By contrast, the 5-year
survival of patients with isolated micrometastasis on ultrastaging
and previously negative HE result was nearly unaffected in the
GROINSS‑V‑I study at 92% (p < 0.0001).

While the clinical significance of micrometastases in the SLN
biopsy cannot be determined, a clearly positive SLN is associated
with a limited clinical prognosis. The authors observed a general
correlation between the extent of SLN metastasis with the proba-
bility of further lymph node involvement. A prognostically valid
cut-off for the size of the SLNmetastases has not been established
to date [19].

In an updated analysis of the GROINSS‑V‑I study (median fol-
low-up: 105 months) the 5-year recurrence rate for SLN-negative
patients was 25% (36% after ten years) compared with 33% (46%
after ten years) in patients with initial SLN positivity [33]. In addi-
tion, the disease-specific 10-year overall survival of SLN-negative
patients was significantly raised compared with SLN-positive pa-
tients (91 vs. 65%, p < 0.0001).

Initial data from the GROINSS‑V‑II (n = 1552) follow-up study
were presented at the best oral abstract session of the ESGO an-
nual conference in 2019 [34]. This prospective study investigated
whether adjuvant radiotherapy could be a safe and effective ther-
apeutic alternative for patients with smaller SLN metastases. In-
guinal recurrence occurred in only two of 129 patients (1.6%) with
positive SLN results < 2mm in the observation period (≥ 2 years)
after radiotherapy alone. The authors of the study conclude ac-
cordingly that radiotherapy can be an effective and less traumatic
alternative to ILND for patients with SLN metastases < 2mm.
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The position of the primary tumour relative to the anatomic
midline is of crucial significance in locating the SLN. Recent stud-
ies confirm that the lymphatic drainage can deviate from the ex-
pected anatomy in individual cases [35,36]. Using preoperative
lymphoscintigraphy, the GOG-173 study showed that 22% of pa-
tients with a primary tumour located laterally (> 2 cm from the
midline) had bilateral drainage. At the same time, unilateral drain-
age was found in 30% of patients with a midline tumour (< 2 cm
from the midline) [32]. In summary, additional lymphoscintigra-
phy provides further assistance in detecting the exact SLN loca-
tion in patients with midline tumours.

The need for bilateral ILND with unilateral evidence of metasta-
sis and contralateral negative SLN has not yet been conclusively
clarified [4]. The SLN technique could be an approach for avoiding
contralateral ILND, especially in clinically asymptomatic patients
with contralateral metastasis-free SLN biopsy [37].

Cervical cancer

In 2016 ~ 4400 women in Germany were diagnosed with cervical
cancer. This is equivalent to ~ 2% of all female malignancies [38].
In > 85% of cases, the diagnosis is made at an early stage (T1, T2)
[39]. The treatment of cervical cancer is either surgical or by com-
bined chemoradiotherapy, depending on the FIGO classification.
Lymphatic metastasis is present in roughly one in four patients at
the early stage (≤ FIGO IB) [40]. Staging is conducted by means of
systematic pelvic lymph node dissection (PLND). The American
National Comprehensive Cancer Network (NCCN) recommends
that this should be used for selected patients with early-stage dis-
ease (tumour diameter ≤ 2 cm) [41]. The prognostic status of SLN
biopsy compared with PLND is currently being investigated in two
1215The author(s).



▶ Table 3 SLN mapping and status of ultrastaging in cervical cancer.

n Section thickness false-negative LN metastases Upstaging by
ultrastaging

Reference

 48  40 µM 6% 31% 19% Euscher et al. 2008 [36]

139 200 µM 8%/0%* 18% – Lécuru et al. 2011 [49]

211  40 µM 0%* 16% 33% Roy et al. 2011 [40]

645 250 µM 3% 33%* 11% Cibula et al. 2012 [59]

188 250 µM 4% 19% 22% Salvo et al. 2017 [51]

139** 200 µM 1% 17% – Mathevet et al. 2020 [64]

* with bilateral positive SLN biopsy, ** Follow-up analysis with secondary ultrastaging
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prospective clinical studies (SENTIX [NCT02494063] and SENTI-
COL-3 [NCT03386734]).

Current practice

While SLN biopsy has been established as part of diagnostic prac-
tice for many solid tumours, its status in cervical cancer staging
remains unclear [24]. According to the joint DGGG/DKG S3 guide-
line from 2014 the SLN technique is insufficiently standardised
(note: the guideline is currently being revised in this regard). At
the same time, its application appears justifiable if the SLN can
be identified bilaterally by preoperative scintigraphy and by sur-
gery and if the procedure is used in patients without risk factors
with a primary tumour size < 2 cm [5]. The reason for this is the
anatomic classification of cervical cancer as a “midline tumour”
which necessitates bilateral SLN diagnosis [5]. According to the
S3 guideline of the DGGG/DKG, surgical staging by means of
para-aortic lymph node dissection should be performed if the
SLN is positive. Moreover, all identified SLNs should be removed.
If SLN identification is unsuccessful on one side, pelvic lymph node
dissection should be performed on the affected side for further
staging.

Method

At present, SLN biopsy in cervical cancer is not yet performed ac-
cording to a uniform procedure (▶ Table 3). A radioactive tracer
substance is injected preoperatively into the cervix at four or two
points (▶ Fig. 1). 99mTechnetium nanocolloid combined with pat-
ent blue is used typically. Alternatively, according to the ESGO
guideline, indocyanine green (ICG) can also be used as a radia-
tion-tree tracer substance with few side effects [18,42–44]
(▶ Fig. 2). The current S3 guideline does not contain a clear rec-
ommendation in this respect. In a 2016 study, ICG was shown to
be superior to 99mtechnetium nanocolloid and patent blue with re-
gard to the SLN detection rate (100%) and bilateral identification
of drainage pathways (99%) (detection rate 96%, bilateral identi-
fication 76%) [45].

Identified lymph nodes should be embedded completely along
their long axis in sections c. 0.2 cm thick to allow better identifica-
tion of micrometastases and isolated tumour cells (ITC) in the
next step [40,46]. Since detection of a positive SLN has a direct
therapeutic consequence (para-aortic lymph node dissection, dis-
continuation of therapy and indication for radiotherapy), some
1216 Waldschmidt J et a
authors recommend intraoperative frozen section analysis [46,
47]. It must be noted that frozen section analysis is not sufficiently
sensitive for the detection of micrometastases. In a Canadian
study with 211 patients in total, micrometastasis remained un-
identified in > 40% of biopsies analysed intraoperatively [46]. In a
joint analysis of the French SENTICOL-1 and SENTICOL-2 studies
(n = 313) the sensitivity of intraoperative frozen section analysis
was only 42% [48]. Tissue that was used for frozen sections also
contains a lot of artefacts and is no longer available for further de-
finitive pathological examination [24]. To ensure adequate diag-
nosis, frozen section analysis should therefore be omitted when
SLN biopsy is used as the sole staging method [24]. Beyond intra-
operative frozen section analysis, various ultrastaging protocols,
which are not yet standardised, are available for detection of mi-
crometastases (▶ Table 3). Typically, at least three sections are
made from the paraffin blocks at intervals of 40–250 µM and
stained with HE (▶ Table 1). If the result is negative with HE stain-
ing, additional assessment takes place by IHC using the pan-cyto-
keratin antibodies AE1 and/or AE3. In this way, metastases up to a
size of only 100 µM are detected with a sensitivity of 70% [40].
Supplementary antibodies to p16 can be used as indirect markers
for HPV aetiology [5].

Advantages of sentinel lymph node biopsy

SLN biopsy offers a minimally invasive procedure for standardised
detection of micrometastases, which are a common metastasis
pattern especially in young patients [5]. The diagnostic validity of
SLN biopsy compared with diagnostic imaging was investigated in
a meta-analysis of 72 studies with a total of 5042 patients [49].
The SLN technique was shown to be superior in sensitivity (91%)
and specificity (100%) to CT (58%/92%), MRI (56%/93%) and
PET‑CT (75%/98%).

The risk of lymphatic metastasis is < 20% in early cervical can-
cer (FIGO stage IA) and increases to 31% in FIGO stage IB [40].
Since patients with early-stage disease without risk factors there-
fore usually have no lymphatic metastasis, staging by PLND is not
required for the majority of these patients and could be replaced
by SLN biopsy. In addition, SLN biopsy is associated with a marked-
ly lower rate of intra- and postoperative complications compared
with operative staging [50,51].
l. Status of Sentinel… Geburtsh Frauenheilk 2020; 80: 1212–1220 | © 2020. The author(s).



▶ Fig. 1 Preoperative injection of patent blue (intracervical).
Studies

Despite its socioeconomic and diagnostic advantages, many rele-
vant aspects of SLN biopsy have not yet been sufficiently stan-
dardised and the procedure cannot yet be recommended for sole
use in patients with early-stage cervical cancer. Unanswered ques-
tions include
1. the anatomic site of the SLN,
2. the diagnostic accuracy of intraoperative frozen section analy-

sis,
3. the introduction of uniform ultrastaging analyses,
4. the predictive significance of SLN micrometastases with regard

to further pelvic lymph node involvement,
5. the prognostic significance of micrometastases for long-term

survival and
6. the therapeutic equivalence of SLN biopsy and PLND for se-

lected groups of patients.

The lymphatic drainage of cervical cancer cannot always be deter-
mined due to its anatomic location [52]. More precise localisation
can be obtained by lymphoscintigraphy. In a subanalysis of the
▶ Fig. 2 Sentinel node detection in cervical cancer by means of indocyanine
(a) and fluorescence (b).
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French SENTICOL-1 study (n = 133) 88% of SLNs were detected
by lymphoscintigraphy [53]. Approximately 40% of these SLNs
identified preoperatively were located outside the interiliac drain-
age pathways along the common iliac artery (20%), in para-aortic
location (11%) and in the parametrium (6%). Similarly great vari-
ability was found in a retrospective study by the Gynaecological
Oncology Working Group (AGO, n = 151) [54]. Given this data,
preoperative lymphoscintigraphy should be considered as a cru-
cial diagnostic instrument for detecting SLNs even when the anat-
omy differs as this may help to reduce the rate of false-negative
results [53].

Several studies have confirmed that the SLN-technique allows
for high sensitivity with a low rate of false-negative results [46,55,
56]. In the 2011 SENTICOL-1 study, sensitivity of 100% and a false-
negative rate of 0% was observed for patients with bilateral SLN
detection by additional ultrastaging of SLN biopsies [55]. Similarly
high sensitivity (97%) and a low rate of false-negative results
(2.3%) was confirmed in a multinational study by Cibula et al.
(n = 645) [56]. Without supplementary ultrastaging the sensitivity
of SLN biopsy alone was only 80% in this study. This illustrates the
importance of ultrastaging for the diagnostic reliability of SLN bi-
opsy.

The rate of false-negative results depends on the size of the
metastasis in the SLN which has been stated as < 4 cm [57] or
< 2 cm [41]. A multicentre analysis by the AGO study group
showed that sensitivity > 90% and a negative predictive value of
99% can be achieved with tumours < 2 cm [58]. In this study, how-
ever, stratification into tumours < 2 cm and > 2 cm only took place
subsequently so prospective validation remains to be demon-
strated. A recent study by the French research group shows that
detectability of bilateral SLNs diminishes with increasing age
(> 70 years), body weight (≥ 30 kg/m2) and tumour size
(≥ 20mm) [59].

The definition in the TNM classification for cervical cancer dis-
tinguished between macrometastases (> 2mm, pN1), microme-
green (ICG). Marking: view of the pelvic wall on the left with white light

1217The author(s).
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tastases (0.2–2mm, pN1[mi]) and ITC (pN0) [60]. Recent studies
do not yet take into account these different lymph node metasta-
sis classifications. The majority of studies that examine the signifi-
cance of SLN micrometastases with regard to metastasis to other
pelvic lymph nodes have method-related weaknesses, mostly
since only SLN biopsies are adjudged by ultrastaging in most
centres. When studies that also analysed pelvic lymph nodes by
ultrastaging were considered, it became apparent that micro-
metastases in the SLN are associated with both macro- and micro-
metastasis of pelvic lymph nodes [61–64].

The significance of micrometastases and ITC for the long-term
overall prognosis of patients with cervical cancer is controversial.
Cibula et al. identified micrometastasis in the SLN as an indepen-
dent risk factor for overall survival (HR 6.86, p = 0.002) [65]. In
this study, micrometastasis did not represent a negative prognos-
tic factor for progression-free survival. By contrast, a Brazilian
study (n = 83) identified the detection of lymphatic micrometa-
stases as the strongest prognostic factor for progression-free sur-
vival (OR 11.73, p = 0.017) [66]. The detection of micrometasta-
ses was retrospective, i.e. previously negative pelvic lymph nodes
underwent secondary examination by ultrastaging. In both the
SENTICOL-1 and SENTICOL-2 study, a negative prognostic effect
regarding progression-free survival was not detected for micro-
metastases or for ITC in the SLN [67,68].

A subanalysis of the SENTICOL-1 and SENTICOL-2 studies was
presented at the annual conference of the American Society of
Clinical Oncology (ASCO) 2020. In this analysis, the prognostic
outcome was compared after bilateral SLN biopsy and PLND in
patients with negative SLN results (n = 259) [69]. With a median
follow-up of 47 months, there was no clinically significant differ-
ence in progression-free survival (94 and 98%, p = 0.14). The au-
thors concluded that bilateral SLN biopsy could replace PLND in
selected patients with early-stage cervical cancer. The SENTIX
(NCT02494063) and SENTICOL-3 studies (NCT03386734) pro-
spectively compare the prognostic outcome after SLN biopsy
alone versus systematic PLND. Results are expected in 2020 and
2025.
Conclusion
SLN biopsy is a procedure that enables minimally invasive staging
of lymphatic tumour spread by examining the sentinel lymph
node. It therefore offers a more complication-free and cost-effec-
tive alternative to systematic lymph node dissection with equiva-
lent diagnostic sensitivity.

While SLN biopsy is already included in the guidelines of the
DGGG/DKG and ESGO for selected patients with early-stage vulvar
cancer, there is no such recommendation for cervical cancer. Re-
cent studies in both malignancies aim to further investigate and
standardize the SLN technique, especially with regard to
1. the reliability of intraoperative frozen section analysis,
2. the use of uniform ultrastaging protocols,
3. the prognostic significance of micrometastases and
4. its therapeutic value compared with systematic lymph node

dissection.
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For the treating clinician, future guidelines and current studies will
have to define more precisely which groups of patients might
benefit from SLN biopsy as a suitable diagnostic and therapeutic
procedure.

For vulvar cancer, the prospective GROINSS‑V‑II study is exam-
ining at which tumour stage adjuvant radiotherapy could repre-
sent a safe and effective treatment alternative to ILND.

For cervical cancer, the SENTIX (NCT02494063) and SENTICOL-
3 (NCT03386734) studies are examining the prognostic outcome
after SLN biopsy alone compared with PLND. Initial results of
these prospective studies are expected in 2020 and 2025.

In German-speaking countries, revision of the expiring S2k
guideline for vulvar cancer (valid until 31.10.2020) and the S3
guideline for cervical cancer (valid until 31.10.2019) is being
eagerly awaited. These updates will contribute to further stan-
dardisation of SLN biopsy in clinical use.
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