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Surgical dilemma in liver surgery
 Obtain R0 resection

 With maximal parenchym sparing

 Low complication rate

 Minimally Invasive

 CT/MRI/PET/IOUS/3D reconstrcution

 ICG  firelfy :created to compensate for the loss of tactile feedback



ICG is known in  HPB 
 indocyanine green retention rate at 15 min (ICGR-15)

LiMON test : ICG is administered intravenously days before surgery and the 
blood concentration and ICG plasma disappearance rates are measured
noninvasively

J Hepatobiliary Pancreat Surg. 2005;12(1):16-22.



What is ICG?
• Indocyanine green (ICG) is a non-toxic fluorophore that appears green 

when stimulated by near-infrared light. 

• It is approved by the Food and Drug Administration (FDA) and has been 
used in medicine for over 50 years

• In healthy liver tissue, ICG is fully excreted after 72 h and no remnants
should be detectable



 Hydro soluble molecule

 Binds plasma AND bile proteins

 Not metabolized

 Hepatocytes take up the ICG

 Excrete it through the bile rapidly

 Excreted from normal hepatocytes within 4 hours

 But remains fixed in tumoral and pathological hepatocytes

 And in hepatocytes around tumor lesion (underactive)

 Half life time 180 sec

ICG

Journal of Huazhong University of Science and Technology 2016: 37(1):44-50



 First desribed in robotic surgery by Guilianotti et al. 2014:  biliary
imaging

 The cystic duct, the common bile duct, and the common hepatic duct
were successfully visualized with ICG in 97.8%, 96.1%, and 94% of 
cases respectively.

 Ishizawa et al. ( 2009) noticed ICG accumulation in: hepatocellular
carcinoma (HCC) and CRLM up to 14 days after ICG application for
liver function evaluation

First application



Chronology

 Injection

 5 seconds: arterial anatomy

 After 30 mins : visualisation of biliary anatomy: 

 CCE + Biliairy reconstructions 

 Central liver tumors

 Hilair cholangiocarcinomas





Dose?



When to inject?
 Anatomy:

 Vascular: at time you need it ( 5-60 sec)

 Biliairy: at time of incision (30-45 mins)

 Lesions:

 ICG ineffective when < 8 hours or > 72 hours

 Ideal 24-48 hours prior to surgery ( Peyra et al.)

 Van de Vorst et al. : 72 hours to avoid fals positive resections.



Timing ICG
Ishizawa et al

 The dose and interval between ICG injection and surgery are key determinants 
of the remaining background fluorescence signal in the liver and the fluorescent 
rim surrounding the tumor.

 In a preclinical study in rats performed, the influence of injection time prior to 
surgery and dose of ICG pertaining to the contrast between the fluorescent rim 
around the hepatic metastases and normal liver tissue (tumor-to-liver ratio) was 
examined.

 In this preclinical study, the highest tumor-to-liver ratio (TLR) was reached 
when ICG was injected 72 h prior to surgery.





What do you see? 

 Fluorenscence pattern is related to type af malignancy and the grade of 
differentiation/ the vascular pattern/tumor biology

 Well differentiated HCC; strong fluorenscence pattern

 Poorly differentiated HCC : rim of fluorensence or no fluoresence

 CRLM: rim of fluorenscence



What do you see? 



Indicator of the surgical margin during 
liver resection

Real time margin check



How it helps for R0





Bile leakage after hepatectomy
 Keiburi et al. : RCT 102 patients

 Five patients developed postoperative bile leakage
among the 50 patients in the control group versus 
no bile leakage among the 52 patients in the PDE 
group. 

 ICG cholangiography : detection of leakage at bile
ducts on the cutting surface (deep 8-10 mm), not
detected by classic leakage test









 Recurrence rate FLARE resection vs classical resection





















HCC: Fals positive





Conclusion


