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Abstract
Purpose  This review aims to provide an overview of current knowledge and future perspectives on sentinel node biopsy in 
gynaecological cancers.
Methods  Literature research in the PubMed/MEDLINE database was carried out to identify relevant studies on sentinel 
node biopsy in gynaecological cancers. We selected only original studies, published in the English language and including 
a minimum of nine patients.
Results  The most relevant results on sentinel node biopsy in gynaecological cancers were summed up, focusing on clinical 
indications, technical aspects, preoperative and intraoperative procedures and the latest technological advances.
Conclusion  Sentinel node biopsy has been widely validated in well-selected patients with early-stage vulvar, cervical and 
endometrial cancers. It is essential to standardise the acquisition protocol, including SPECT/CT imaging, for an improved 
surgical planning and a personalised approach. Recent technological advances, such as hybrid tracers and intraoperative 
tools, may efficiently guide gynaecological cancer surgery.
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Introduction

Nowadays, there is growing interest in the application of 
minimal invasive techniques for the surgical treatment of 
early-stage gynecological cancers. Sentinel node biopsy 
(SNB) provides accurate lymph node staging, reducing the 

high risk of complications compared to full lymphadenec-
tomy [1]. It enables the identification of unusual lymphatic 
drainage patterns [2] and increases the detection of micro-
metastases (>0.2 but ≤2 mm) and isolated tumour cells ( 
ITCs, ≤0.2 mm) by immunohistochemistry [3]. More recent 
advances in intraoperative tools (e.g., portable gamma cam-
era and robotic-guided procedure) and new hybrid tracers, 
such as indocyanine green (ICG)-99mTc-nanocolloid, are 
useful in guiding surgery. However, SNB should be per-
formed in experienced centres [1].

This narrative review aims to provide an overview of cur-
rent knowledge and future perspectives on SNB in gynae-
cological cancers, including vulvar cancer, cervical cancer 
and endometrial cancer.

Methods

A literature search in the PubMed/MEDLINE database was 
performed to identify relevant studies evaluating SNB in 
gynaecological cancers. The research strategy was based on 
the combination of the keywords “gynaecological cancers”, 
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“SNB”, “lymphoscintigraphy”, “SPECT/CT”, “hybrid 
tracer” and their synonyms. We selected only original stud-
ies on SNB in gynaecological cancers, published in the Eng-
lish language and including a minimum of nine patients. 
Review articles, letters to the editor, editorials and case 
reports were ruled out. The search was last updated on 21 
April 2023 and had no date limit. Two reviewers indepen-
dently assessed the title, abstract and full text of the articles 
to confirm their eligibility. A cross-check of the references 
of all included articles was performed to identify additional 
studies.

Results

As a result of the literature search and selection, a total of 33 
studies were included [2–34]. Most studies involved patients 
undergoing preoperative and intraoperative sentinel lymph 
node (SLN) mapping [2–4, 6–9, 11–14, 17–22, 24, 25, 27, 
29, 31–34]. Furthermore, most studies detected SLN by 
combining radiotracer and dye agent [2–9, 11–14, 17–25, 
27, 29, 31, 33, 34]. Only five studies reported on the role of 
hybrid tracer [17, 22, 25, 29, 32]. Four studies investigated 
the clinical outcome in SLN-negative patients [5, 20, 23, 
30], whereas eight studies examined the role of ultrastaging 
analysis of SLNs [2, 9, 10, 15, 16, 18, 26, 28].

Discussion

Vulvar cancer

Clinical indications for SNB

Vulvar cancer is a rare disease, with an incidence rate of 
2.5 per 100.000 women per year [35] and squamous cell 
carcinoma accounts for about 90% [36]. The most important 
prognostic factor is the presence of lymph node metasta-
ses [37]. This malignancy typically spreads to the inguinal 
basin, whereas clitoris and perineum cancers may directly 
spread to the pelvic region [38]. As only 25% to 35% of 
patients with early-stage vulvar cancer have groin metasta-
ses [37], inguinofemoral lymphadenectomy (IFL) represents 

overtreatment in most of these patients and is associated 
with a high risk of postoperative short- and long-term mor-
bidity [39]. The GOG-173 trial (Gynecologic Oncology 
Group-173) demonstrated that SNB is a safe and alternative 
technique to IFL in patients with squamous cell cancer of 
the vulva smaller than 4 cm, with a false-negative predic-
tive value of 2.0% [12]. Moreover, the GROINSS-V trial 
(GRoningen INternational Study on Sentinel nodes in Vulvar 
cancer) showed that the negative SLN was associated with a 
low groin recurrence rate (2.3% after a median follow-up of 
35 months), less postoperative morbidity and good survival 
[5]. Similar results were obtained by Te Grootenhuis et al. 
also with a long follow-up [23]. On the basis of GROINSS-V 
and GOG-173 trials, SNB is currently considered the stand-
ard treatment for well-selected women with clinically/radio-
logically negative lymph nodes (cN0) [1, 40, 41] (Table 1). 
Lateral tumours (more than 1–2 cm from midline structures) 
mainly spread to the ipsilateral lymph nodes, and are there-
fore scheduled for ipsilateral SNB [41, 42]. Conversely, 
midline tumours (until 2 cm from midline structures) may 
drain to both groins [38], thus bilateral SNB is mandatory 
[41]. Recently, the reliability of SNB (none false negative) 
has been demonstrated even in cN0 patients who are ruled 
out from this procedure due to: (a) T > 4 cm or multifocal 
tumour, (b) complete tumour diagnostic excision, (c) con-
tralateral nodal involvement and (d) local recurrence [24].

Preoperative mapping

Technetium (99mTc)-radiolabelled colloids are lymphatic 
radiotracers typically employed for SLN mapping. In 
Europe, the most common colloid is nanocolloidal albumin 
[1] (Table 2).

99mTc-nanocolloid is injected intradermally into four 
quadrants around the edge of the tumour [1, 40]. Typically, 
4 aliquots of 37 MBq in 0.1 mL of radiotracer are used in the 
1 day protocol, whereas 4 aliquots of 74 MBq in 0.1 mL in 
the 2 day protocol [1, 40]. Immediately after the injection, 
pelvic dynamic images of 15–30 min are acquired in ante-
rior and posterior projections. Therefore, anterior and lat-
eral static images of 3–5 min are obtained 20–30 min (early 
images) and 60–120 minutes (late images) post injection 
[1, 40]. Dynamic and early static images provide lymphatic 

Table 1   Indications for SNB in gynaecological cancers [1, 41, 48, 61]

SNB sentinel node biopsy; FIGO International Federation of Gynecology and Obstetrics; cN0 clinically negative node(s)

Type of cancer Indications

Vulvar cancer FIGO 2021 stage IB/II: - unifocal primary tumour - T≤4 cm - >1 mm depth of stromal 
invasion - cN0

Cervical cancer FIGO 2018 stage IA2/IB1/IB2/IIA1: - T<4 cm - >3 mm depth of stromal invasion - cN0
Endometrial cancer FIGO 2009 stage I/II: - uterine-confined disease - cN0
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routes and first-draining SLN visualisation whereas late 
images are useful in differentiating SLNs from higher-ech-
elon nodes [40] (Fig 1). Furthermore, planar lymphoscintig-
raphy permits the detection of unexpected drainage patterns 
prior to surgery [14]. After the delayed planar acquisition, 
a reference source, such as 57Co-penmarker, is employed 
to localise SLNs on the overlying groin skin. Then, SLN 
site is marked with indelible ink in the anterior and lateral 

projections, allowing for a more selective incision. Finally, 
SPECT/CT images are obtained [1]. Due to the better con-
trast and spatial resolution of tomographic acquisition, as 
compared to planar lymphoscintigraphy, SPECT/CT usually 
identifies additional SLNs and higher echelon nodes [19]. 
This allows their accurate anatomical localisation, as well 
as unusual lymphatic drainage pathway identification [4, 
19, 21]. As a result, SPECT/CT may personalise lymphatic 

Table 2   Advantages and disadvantages of lymphatic tracers for SNB

SNB sentinel node biopsy; SLNs sentinel lymph nodes; ICG indocyanine green

Tracer Advantages Disadvantages

99mTc-nanocolloid Preoperative lymphatic mapping a) Ionizing radiation exposure b) Preoperative injection
Blue dye a) Intraoperative injection, after anesthesia b) Direct visu-

alisation of lymphatic channels and SLNs
c) Lack of ionizing radiation
d) Availability and easy to handle

a) Very low penetration into tissue
b) Staining of the surgical field c) Contraindications: 

pregnancy; lactation; anaphylactic allergic reactions

ICG a) Intraoperative injection, after anesthesia b) Real-time 
intraoperative visual guidance

c) No staining of the surgical field d) Lack of ionizing 
radiation

e) Availability and easy to handle

a) Low tissue penetration depth b) Necessity of intraop-
erative fluorescence camera system c) Rapid diffusion 
through lymphatic pathway

ICG-99mTc-nanocolloid Preoperative lymphatic mapping and intraoperative real-
time fluorescent guidance

a) Ionizing radiation exposure
b) Preoperative injection
c) Necessity of intraoperative fluorescence camera system

Fig. 1   A 59 year-old woman who had a median vulvar tumour. The 
early anterior planar image (a) showed bilateral lymphatic drainage 
with the visualisation of two focal radiotracer uptakes (arrow) in the 
left groin and three focal uptakes (dashed arrow) in the right groin. 
The late anterior planar image (b) showed two SLNs (arrows) in the 
left groin and only one SLN (dashed arrow) in the right one. The 
other findings observed in the early image were no longer visible as 

they represented transient radioactivity accumulation in enlarged lym-
phatic vessels. Transaxial-fused SPECT/CT image (c) confirms the 
presence of two focal uptakes (yellow arrows) in the left groin, corre-
sponding to two lymph nodes (yellow arrows) on transaxial low-dose 
CT (d), and a single focal uptake (red arrow) in the right groin, cor-
responding to one node (red arrow) on low-dose CT (d)
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mapping for better surgical planning. In this context, Col-
larino et al. showed that lymphatic drainage of vulvar cancer 
predominantly occurs in the medial regions of the groin [19].

Intraoperative procedures

Blue dye was the first optical tracer for intraoperative 
lymphatic mapping in vulvar cancer [43] (Table 2). In the 
last years, ICG has become the most widely used optical 
tracer for intraoperative SLN mapping in vulvar cancer [44] 
(Table 2). Meads et al. showed that the combined use of 
blue dye and radiotracer improved intraoperative detection 
(97.7%) [45]. More recently, Rundle et al. reported that the 
combined use of ICG and 99mTc-nanocolloid resulted in a 
higher intraoperative detection rate than that obtained by 
blue dye and 99mTc-nanocolloid (84% vs. 69%, respectively) 
[34]. In vulvar cancer, prior to groin surgery, blue dye or 
ICG should be injected around the tumour in the same site 
as radiotracer injections [1]. The hand-held gamma probe 
is placed on the groin skin to identify the area of highest 
radioactivity, thus guiding the incision [1, 40]. The probe 
is then used intraoperatively to localise SLNs and remove 
them and, after SLN excision, it is employed to measure 
SLN radioactivity ex vivo [1]. However, when injecting 
ICG, a fluorescence probe is required for intraoperative 
localisation. All removed SLNs are referred for pathologi-
cal examination. They routinely undergo haematoxylin and 
eosin (H&E) staining and, if no metastases are detected, 
ultrastaging with cytokeratin 1% AE1:AE3 antikeratin solu-
tion is performed to reveal low-volume metastases as micro-
metastases (tumour deposits between 0.2 and 2.0 mm) and/
or ITCs (tumour deposits not exceeding 0.2 mm or single 
non-cohesive cytokeratin-positive tumour cells). Currently, 
no SLN metastasis cut-off size has been found below which 
the risk of additional inguinal metastases may be negligible. 
Therefore, additional inguinal treatment must be performed 
for all patients with metastatic SLNs [3].

Cervical cancer

Clinical indications for SNB

Cervical cancer is the fourth most common malignancy in 
women worldwide [46], with an incidence rate of 7.7 per 
100.00 women per year [47] and squamous cell carcinoma 
is the most frequent histotype (80% of all cervical cancers) 
[48]. The main prognostic factor is locoregional nodal inva-
sion. Indeed, this malignancy typically spreads to the obtura-
tor nodes, followed by the external iliac, the common iliac 
and, lastly, the para-aortic nodes [49]. In early-stage cervical 
cancer, the incidence of metastatic pelvic nodes ranges from 
11.5 % to 21 % [50], therefore pelvic lymph node dissec-
tion (PLND) is regarded as overtreatment in most of these 

patients and is associated with a high risk of postoperative 
complications (e.g., vessel and nerve injury, ureteral wound, 
infection, lymphocele, lymphedema) [51].

The SENTICOL (Ganglion Sentinelle dans le Cancer du 
Col) longitudinal study showed that SNB is a safe and alter-
native technique to PLND in patients with early cervical 
cancer, with a bilateral SLN detection rate of 76.5% and 
an NPV of 98.2% [9]. Furthermore, the SENTICOL trial 
demonstrated the usefulness of SNB mapping to discover 
unusual lymph drainage patterns and to provide enhanced 
detection of micrometastases by pathological ultrastaging 
[2]. In addition, SNB and pathological ultrastaging are more 
cost-effective than PLND [52]. The SENTICOL-2 study 
compared the SNB group with the SNB group followed by 
PLND, showing significantly lower surgical morbidity in the 
SNB group. The 3 year recurrence-free survival was similar 
between the two groups [30]. In light of these results [2, 
9, 30], SNB is indicated in well-selected cN0 early-stage 
patients (Table 1). Being the cervix a central pelvic organ, 
bilateral pelvic lymph node staging is required [28, 48]. In 
case of mapping failure on a hemipelvis, side-specific lym-
phadenectomy should be performed to avoid possible false 
negatives [48].

Preoperative mapping

In cervical cancer, the radiotracer is commonly injected into 
the cervix, usually in 2 or 4 points avoiding the necrotic part 
of the tumour [1, 48]. Typically, four aliquots of 110 MBq 
in a total volume of 2 mL (0.5 mL per depot) are employed 
in the 1 day protocol, whereas four aliquots of 220 MBq 
in a total volume of 2 mL (0.5 mL per depot) in the 2 day 
protocol [1].

For cervical cancer, pelvic dynamic images are not 
acquired. Early planar images are obtained in anterior and 
lateral views after radiotracer injection, whereas delayed 
planar images are acquired after 120 min [1]. While the for-
mer static acquisition enables to visualise lymphatic ducts 
and the first draining lymph nodes, the latter allows to iden-
tify additional SLNs as well as to differentiate them from 
higher-level lymph nodes [53, 54]. In addition, SPECT/CT 
imaging is required for preoperative SLN mapping due to 
the deep lymphatic drainage of these tumours [1]. Indeed, 
the technique provides an accurate anatomical location of 
the SLNs and detects a greater SLN number than planar 
images [13, 55]. Moreover, it is possible to identify SLNs 
close to the injection site (i.e., parametrial SLNs in cervi-
cal cancer), as well as aberrant lymphatic drainage path-
ways (i.e., paravaginal, paravesical, gluteal and retrovesi-
cal SLNs) [7]. Ultimately, SPECT/CT is a helpful tool to 
visualise bilateral drainage and reduce false positive results 
(due to external contamination or radioactivity in enlarged 
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lymphatic vessels), thus enabling proper surgical planning 
and shorter surgery time [11, 54].

Intraoperative procedures

In cervical cancer, the optical tracer (blue dye or ICG) is 
commonly injected into the cervix before surgery, in the 
same sites as radiotracer injections. The randomized phase 
III FILM trial demonstrated that ICG tracer identified more 
bilateral SLNs than blue dye [56]. The gamma probe is used 
intraoperatively to localise the SLNs [1]. Shortly after exci-
sion, the probe is employed to measure SLNs radioactivity 
ex vivo [1]. Intraoperative localisation of fluorescent lymph 
nodes requires a fluorescence probe upon ICG injection. In 
the last decade, suitable gamma probes have been devel-
oped for laparoscopic surgery. However, it is worth taking 
into account possible interferences during laparoscopic 
probe scanning: a) proximity to the injection site; b) uterus 
enlargement in endometrial cancer patients; c) increased 
radioactivity in the ureters due to physiologic kidney excre-
tion; d) liver activity as a result of radiocolloid uptake in 
the reticuloendothelial system. Therefore, in this context, 
intraoperative visual guidance (i.e., blue dye or ICG) is par-
ticularly useful [57]. Moreover, the intraoperative gamma 
probe may be supplemented with a portable gamma camera 
or an intraoperative freehand SPECT prior to SLN resection. 
Indeed, advantages of a portable gamma camera include 
increased sensitivity in localising parametrial SLNs, better 
discrimination of liver activity interference for para-aortic 
SLNs localisation, and improved ability to establish com-
plete SLN excision [6]. On the other hand, freehand SPECT 
yields virtually real-time information on SLNs depth, and 
preoperative imaging data can be included to provide ana-
tomical landmarks and intraoperative navigation [58]. All 
excised SLNs are referred for pathological examination with 
H&E staining. As with vulvar cancer, when this first histo-
logical evaluation does not reveal metastases, ultrastaging 
(including serial H&E sectioning and immunohistochemis-
try staining with pancytokeratin antibodies), is performed 
to detect low-volume metastases [48]. Cibula et al. dem-
onstrated that the presence of SLNs micrometastases was 
associated with significantly reduced overall survival in 645 
patients with early-stage cervical cancer [10].

Endometrial cancer

Clinical indications for SNB

Endometrial cancer is the most common gynaecological 
tumour with an incidence rate of 27.6 per 100.000 women 
per year [59]. It usually occurs in older age (≥55 years) and 
endometrioid adenocarcinoma is the most frequent histotype 
[60]. Locoregional nodal involvement is associated with a 

worse prognosis [61]. As the malignancy mainly spreads to 
the pelvic and para-aortic nodes, a full lymphadenectomy 
has been recommended for all patients to provide accurate 
lymph node staging for guiding adjuvant therapy, if neces-
sary [61]. Two randomized controlled trials demonstrated 
that complete pelvic and para-aortic lymphadenectomy 
(LAD) has a high risk of postoperative complications, with 
no benefits in terms of overall and recurrence-free survival 
in clinically early-stage disease [62, 63]. The SENTI-ENDO 
trial showed that SNB is a possible alternative to LAD in 
125 patients with low- and intermediate-risk endometrial 
cancers [8]. Similar findings were also reported in the 
FIRES trial [64]. Long-term results of the SENTI-ENDO 
trial revealed a recurrence-free survival of 84.7%, thereby 
supporting the impact of SNB on surgical management and 
adjuvant therapy indications [20]. Accordingly, SNB may be 
a suitable alternative to LAD in well-selected patients with 
apparent uterine-confined disease, thus avoiding overtreat-
ment and reducing postoperative morbidity [61]. (Table 1). 
In addition, Soliman et al. suggested that SNB could be 
an alternative technique to LAD in patients with high-risk 
endometrial cancer (e.g., grade 3, serous, clear cell, carcino-
sarcoma), showing a SLN detection rate of 89% [65].

Preoperative mapping

The radiotracer is commonly injected into the cervix, usu-
ally in 4 points [1] and can be performed the day prior to 
surgery, thus enabling a preoperative lymphatic mapping. 
Typically, the total administered activity may range from 40 
to 185 MBq and the volume injected from 0.5 to 8 mL [1]. 
Acquisition protocol, including planar lymphoscintigraphy 
and SPECT/CT, is the same as for cervical cancer. Given 
the deep lymphatic drainage of the corpus uteri, preopera-
tive SPECT/CT plays an important role in providing tissue 
attenuation correction with an improved anatomical locali-
zation of SLNs and detection of additional SLNs in other 
basins [7, 13, 31].

Intraoperative procedures

For endometrial cancer, the optical tracer (blue dye or ICG) 
is commonly injected into the cervix before surgery in 2 
points (at 3 and 9h) [61]. The FILM trial confirmed that 
ICG is able to identify more SLNs than blue dye for uterine 
cancers [56]. More recently, Cabrera et al. reported that the 
combination of radiotracer and ICG appears to be superior 
to radiotracer-blue dye in terms of bilateral detection rates 
[27]. The surgical procedure and pathological analysis are 
the same as previously described for cervical cancer. SLN 
mapping with pathologic ultrastaging may increase the 
detection of nodal metastases with low false-negative rates, 
avoid unnecessary surgical complications in patients with 
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negative SLNs and may have an impact on prognosis [15, 
16]. In particular, Raimond et al. showed that SNB with 
ultrastaging detected metastatic SLNs 3-fold more often 
than LAD, thereby improving staging with an impact on 
adjuvant therapy [18]. Plante et al. showed that patients with 
SLN ITCs had a better progression-free survival than those 
with SLN macrometastases; no difference in overall survival 
were found between patients with negative SLNs, ITCs and 
micrometastases, suggesting that the presence of ITCs have 
a little benefit from adjuvant treatment [26].

Future perspectives

Nowadays, there has been growing interest in the use of 
ICG-99mTc-nanocolloid, a hybrid tracer combining a radio-
active and fluorescent guide after a single injection to opti-
mize the SLN procedure (Table 2).

Mathéron et al. evaluated the feasibility of this multi-
modal surgical guidance for SNB in 15 patients with vulvar 
cancer. They observed that 98% of the SLNs were radioac-
tive on excision, 96% were fluorescent and only 65% were 
blue. The additional value of ICG was the better intraopera-
tive visualisation of SLN with fluorescent imaging compared 
to blue dye [17]. Verbeek et al. assessed the performance of 
ICG-99mTc-nanocolloid in 12 women who underwent SNB 
for stage I vulvar cancer. They found an intraoperative SLN 
detection rate of 100%, thus confirming the added value of 
this dual-modality tracer [22]. More recently, Deken et al. 
have published the results of the first randomized controlled 
trial on SLN detection by hybrid tracer compared to 99mTc-
nanocolloid and blue dye in 48 vulvar cancer patients. They 
demonstrated that intraoperative visualisation of SLNs with 
hybrid tracer was greater than the standard procedure, as 
fluorescent resected SLNs were significantly higher than 
blue SLNs (92.5% and 65.3%, respectively). Accordingly, 
fluorescence imaging has the potential to facilitate the pro-
cedure by direct visualisation of SLNs [29]. However, due 
to the limited penetration depth of near-infrared fluorescence 
imaging (approximately 5 mm into fatty tissue), SLN detect-
ability in overweight patients may be challenging. There-
fore, radioactive guidance is still required for the presurgical 
planning and identification of deeper lymph nodes [66]. In 
conclusion, ICG-99mTc-nanocolloid seems to be a promising 
radiotracer for preoperative and intraoperative SLN identifi-
cation in vulvar cancer.

Recently, ICG-99mTc-nanocolloid has also been evaluated 
in cervical and endometrial cancers, providing promising 
results in terms of intraoperative SLN detection rate. Indeed, 
the hybrid tracer, which combines the benefits of radio- and 
fluorescence-guided surgery, may increase SLN detection 
rates. This is relevant in uterine tumours due to the presence 
of a complex network of pelvic lymphatic vessels. In their 

prospective study based on a cohort of 16 early cervical 
cancer patients, Paredes et al. first demonstrated the feasibil-
ity and safety of this hybrid tracer. They reported that the 
hybrid tracer identified bilateral SLNs in all patients with a 
higher detection rate than blue dye. Specifically, among the 
69 SLNs defined during surgery, 66 (95.6%) were identi-
fied by their radioactivity signal, 67 (97.1%) based on their 
fluorescent signal whereas only 35 (50.7%) through their 
blue coloration. Moreover, no acute or early complications 
were detected during surgery nor in the immediate post-
operative period, thereby demonstrating the safety of this 
procedure [25]. More recently, in their 52 intermediate- and 
high-risk endometrial cancer patients, Sanchez-Izquierdo 
et al. showed the feasibility and suitability of SNB with ICG-
99mTc-nanocolloid administered by transvaginal ultrasound-
guided myometrial injection (TUMIR approach). According 
to their results, this procedure may lead to an increase of 
SLN detection rate (up to 20% of patients in the series) and 
achieve an elevated para-aortic detection rate [32]. Based on 
these preliminary promising findings, hybrid tracer could 
become a valid alternative to the current combined technique 
(radiotracer and blue dye) for SNB in uterine cancers.

On the other hand, the real-time fusion of three-dimen-
sional (3D) SPECT/CT and ultrasound represents a novel 
approach for preoperative SLN mapping that has been 
recently evaluated in vulvar cancer. Indeed, Garganese et al. 
demonstrated the feasibility of this co-registration and fusion 
of images in five women with vulvar cancer, leading to a 
successful procedure in all cases with a median overall time 
of 32 min (range: 25–40 min) [67].

Minimally invasive radio-guided technique has been 
recently implemented with the introduction of DROP-IN 
gamma-probe for robot-assisted radio-guided surgery. This 
innovative laparoscopic probe consists of a gamma win-
dow, connected to a control unit by a flexible wire, and 
is equipped with a grip feature which enables manipula-
tion by the robotic laparoscopic grasper. The control unit 
is connected to the robotic system with a digital visual 
interface cable to integrate the numerical signal from the 
DROP-IN gamma-probe (counts per second) on the dis-
play of the robotic consol [33]. The first-in-human clinical 
study evaluating this new technology for radio-guided SLN 
detection was performed in prostate cancer patients. The 
authors demonstrated the ability of the DROP-IN gamma-
probe to ease radio-guided SLN resection given its increased 
rotational freedom and manoeuvrability compared to the 
conventional rigid laparoscopic probe [68]. These results 
were confirmed by subsequent studies [33, 69, 70]. Indeed, 
Baeten et al. published the first-in-women pilot study on 
the feasibility and safety of the DROP-IN gamma-probe 
during robot-assisted SLN procedure in ten patients with 
early-stage cervical cancer. All the patients underwent pre-
operative 99mTc-nanocolloid cervical injection and SPECT/
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CT imaging. Intraoperatively, the DROP-IN gamma-probe 
was used to guide SLN resection, achieving high overall and 
bilateral detection rates (100% and 80%, respectively) [33]. 
In line with previous studies on prostate cancer patients, 
Baeten et al. showed that DROP-IN technology improves 
manoeuvrability and surgical autonomous control of the 
probe during robot-assisted SLN detection compared to the 
conventional rigid laparoscopic gamma-probe [33]. How-
ever, these preliminary results must be confirmed by larger 
clinical trials, assessing the performance of robot-assisted 
SN procedure in gynaecological cancers.

Conclusions

SNB has been widely validated in well-selected patients 
with early-stage vulvar, cervical and endometrial cancers. 
There are controversies on the safe extension of SNB indi-
cation in high-risk endometrial cancer, although it should 
be investigated in larger clinical patient series to decrease 
surgical morbidity. Moreover, it is essential to standardise 
the acquisition protocol including SPECT/CT images that 
provide a valuable surgical roadmap and may lead to a 
decreased surgical time. Pathologic ultrastaging increases 
the detection of low-volume disease (micrometastases and 
ITCs) and future studies should confirm preliminary results 
regarding their impact on the prognosis and management 
of patients. In addition, the recent technological advances, 
such as hybrid tracers (e.g., ICG-99mTc-nanocolloid) and 
intraoperative equipment (portable gamma camera and SLN 
robotic-guided tools), may be a useful guide in gynaecologi-
cal cancer surgery.
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