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Image guided surgery: a broad field in medicine 

– Augmented reality

– Fluorescence-guided surgery

– Artificial intelligence 



Probes used in fluorescence-guided surgery (FGS)

FDA-approved probes (2022)

– Indocyanine green (ICG)

– Methylene blue

– 5-aminolevulinic acid (5-ALA)

– 5-ALA hexyl ester

– fluorescein sodium
Neurosurgery



Indocyanine green (ICG)

– Water soluble, easy to handle

– Absorbs near-infrared (NIR) 

light at 800nm

– Emits fluorescence at 830nm

– Fluorescent pictures used as 

overlays may be captured using 

dedicated cameras 

– Multiple applications in various 

medical fields

– In gynecologic oncology: 

sentinel nodes, compartment-

based surgery, anastomosis 

perfusion assessment



NIR detectors

Laparoscopy
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Sentinel lymph node detection in GYN oncology

– Cervical injection of ICG -

superior to fundal

– Superficial injection

adequate

– 2-4 injections

– Various amounts in different 

studies

FIRES SHREC

n injections 2 4*

Volume 2 ml 1 ml*

Amount ICG 1 mg 2,5 mg*

Mapping 52% 94%



SLN in endometrial cancer – landmark studies

FILM: Frumowitz et al 2018 Lancet Oncol FIRES: Rossi et al 2017 Lancet Oncol

ICG better than blue

dye

▪ Detection of metastases: 97%

▪ Bilateral mapping 52%



Endometrial cancer: SLN algorithms may replace LND

FIRES SHREC SENTOR

n cases 340 257 156

Bilat 

mapping

54% 94% 78%

n LN+ 36 54 26

Sensitivity 97% 100% 96%

NPV 99% 100% 99%

• Reinjection

• Surgical experience



Adhering to the SLN algorithm

– Surgical proficiency crucial

– Reinjection in case of failed 

mapping

– Pay attention to atypical SLN 

positions 

– LPP probably not important

– Recognising and removing 

macro metastases critical

– Ultrastaging



Competency assessment tools

▪ Developed through Deplhi methodology: 35 experts from 16 countries

▪ Consensus agreement identified 21 mandatory and 3 prohibited steps to complete SLN

▪ May be used for surgeon selection in clinical trials and routine clinical care

Moloney et al al IJGC 2021



ESGO guidelines SLN in endometrial cancer



GYN robotic service Karolinska
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Do patterns of SLN differ between endometrial and cervical 

cancer?

EC CX

n 201 145

Bilat mapping (UPP) 92% 97%

Bilat mapping (LPP) 46% 70%

N+ 18% 13%

N+ along LPP 8.6% 8.7%

Isolated N+ LPP 1/37 0/19

Sensitivity 100% 100%

Typical positions 82% 78%



SLN in cervical cancer: mapping and accuracy

– Prospective observational multicenter (47 

sites)

– SLN only for CC 1A-IB2

– 395 patients

– Bilateral mapping 91% (all tracers)

– Frozen section: 46% sensitivity N1

SENTIX: Cibula 2020 SENTIREC: Sponholtz 2021

– Prospective observational multicenter (3 

sites)

– CC >20mm: SLN + full LND

– 245 patients

– Bilateral mapping 82% (ICG only)

– Sensitivity 96.3 % (NPV 98.7%

– PET-CT: 14% sensitivity N1



SLN in cervical cancer: survival

– Data expected from SENTIX (observational)

– Data expected from SENTICOL-3 (RCT)

– Data expected from PHENIX (RCT)

▪ SENTIX abstract ESGO: 2-year DFS 93.3%, OS 97.9%

▪ Data from SENTICOL-2: OS SLN 95% vs SLN+LND 96% 

▪ Pooled data from senticol-1 and 2: DFS SLN 85% vs LND 80% 

(Balaya 2022)



SLN only in cervical cancer – limited to IA disease?



ICG and SLN in ovarian cancer

– Multiple patterns of nodal dissemination

– Stage I disease rare

– Heterogenous situations (prior oophorectomy vs 

intact ovaries)

– Not part of most guidelines

– Minimally invasive surgery?



ICG and SLN in vulvar cancer



ICG: image-guided assessment of bowel anastomoses

Trial closed, results not published

Ann Surg 2023: 4.2% risk reduction

Lancet 2024: Negative trial



ICG for bowel resections in GYN oncology



Future perspectives: from diagnostic to therapeutic





Thanks for the attention!
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