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PAST

In the last decade, the concept of precision surgery has

led to the development of hepatectomy guided by visual

and quantifiable means. Both the liver reserve function and

residual volume are quantitatively assessed before surgery

using Child-Pugh grading, the indocyanine green (ICG)

retention rate, and 3D reconstruction techniques. In addi-

tion, ICG fluorescence navigation, intraoperative

ultrasound, and virtual reality technology are used for

intraoperative visualization. As a widely used visualization

technique, ICG fluorescence was introduced in 2010 for the

visualization of liver tumors during laparoscopic hepatec-

tomy.1 It has subsequently been used for segmental or lobar

visualization of the liver. ICG fluorescence navigation has

been technically refined over the past decade, including the

dose, method, and timing of ICG administration, as well as

the ICG fluorescence navigation-based protocols for

laparoscopic liver resection.2,3 However, there is still a lack

of evidence on whether liver resection guided by ICG

fluorescence navigation improves the long-term prognosis

of patients with liver cancer.

PRESENT

As far as the technical level is concerned, the use of ICG

fluorescence navigation for guiding hepatectomy has been

gradually standardized and it is clear that it improves the

both the efficiency and safety of hepatectomy. In recent

years, the technique has also been widely used in hepate-

ctomy involving difficult sites, such as right posterior

lobectomy, S7 segmentectomy, and S8 segmentectomy.2

However, while the technical advantages of the technique

are apparent, there is limited information on the long-term

benefits of the technique for patients with liver cancer. Our

recent research suggested that ICG fluorescence-guided

liver resection improves recurrence-free survival and may

contribute to improved long-term prognosis.4 The reasons

for the beneficial effects of ICG fluorescence navigation on

patient survival and prognosis may include: (1) the ability

of intraoperative fluorescence to detect lesions that are not

apparent on preoperative imaging; (2) improvement in the

rate of radical resection; and (3) guidance of the exact

plane of hepatic resection to obtain wider margins.

FUTURE

Although ICG fluorescence navigation has proved to

have significant value, the current fluorescence navigation

techniques have several disadvantages that could be

improved. These include the weak penetration of near-in-

frared-I region fluorescence (NIR-I, 700–900 nm), limited

detection depth of imaging, and low resolution of imaging.

The development of novel, biocompatible chemilumines-

cent substances that emit near-infrared-II region

fluorescence (NIR-II, 1000–1700 nm) is required.5 Since
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the currently used ICG fluorescence navigation technology

does not have the ability to target hepatocellular carci-

noma, especially in patients with cirrhosis where there is a

high false-positive detection rate, there is a need to develop

fluorescent probes with tumor specificity to screen for

tumor-specific targets. These new fluorescent probes

should be tumor-specific and able to overcome the limita-

tions of ICG and other imaging agents. The corresponding

directions in basic research include the screening of tumor

cells themselves, identification of tumor-related genes, and

investigation of the tumor microenvironment.
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