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In their article, Cheung et al. (1) report the application of 
a laparoscopic liver resection (LLR) technique based on 
augmented reality (AR) based on the use of preoperative of 
indocyanine green fluorescence.

This technique has already been reported also in LLR 
(2,3) but never specifically for patients with cirrhosis and 
hepatocellular carcinoma.

Let us also leave aside the classic criticisms of 
retrospective studies: small number, mono-centric, variable 
chosen to construct the propensity score of little relevance, 
which they had to have reviewed, to focus only on the fact 
that this study indirectly highlights that parenchymotomy 
during LLR remains difficult, even for expert surgeons. 
This difficulty is the cornerstone on which the development 
of LLR is based. For example, the development of a 
complexity score is there to highlight this (4,5).

It is interesting to note that we now have such effective 
equipment (CUSA-LIGASURE) that conceptually we 
could consider cutting the liver in half, in the horizontal 
plane, and this without bleeding problems. This crazy 
idea, which would lead to experimental hepatocellular 
insufficiency, illustrates that the major difficulty in LLR is 
no longer hemorrhagic control but rather the control of 
intraparenchymal navigation (IPN).

This IPN, even in open surgery, remains blind. Indeed, 
even if it is necessary to go through a truism: “anatomical 
elements are only visible during the progression of IPN when 
they are exposed”, therefore the only way to visualize them 
beforehand is to use AR. Currently this AR is performed by 

the surgeon through a mental construction that relies on 
his ability to merge: preoperative iconographic examination 
data, intraoperative ultrasound data, intraoperative findings 
and his personal ability to see 3D. Those who have reached 
this mental capacity, keep reminding that the learning curve 
remains long, and moreover at least 10% will not be able to 
claim to achieve it since 10% of surgeons do not have 3D 
perception (6). Thus, all AR’s development efforts should be 
encouraged and supported.

Let’s go back to Cheung et al. article. In theory, any 
navigation is based on two components: detecting and 
progressing. For navigation in liver surgery, also based 
on two components: detecting the tumor and detecting 
anatomical elements (veins and sliding pedicles), in order 
to bypass the first and avoid or control the second. A large 
part of the IPN is anticipated when the “flight plan” is set 
up, i.e. during preoperative work at the imaging console, 
with it now being covered more and more frequently with 
3D virtual reality (VR-3D). When the planned resection is 
called anatomical, in a number of cases, the programmed 
IPN is linear and could allow the surgeon to be free to 
detect the lesion, since the planned IPN passes at a distance 
from it. But “prudence is the mother of safety”, and because 
the IPN, due to intraoperative turbulence and in particular 
in laparoscopy, may have to vary, it makes essential to do 
everything possible to ensure that the tumour is precisely 
located in all cases.

Therefore, it is precisely in the population chosen by 
Cheung et al. that this IPN is probably and surely the most 
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complex. Indeed, as shown by Iwate’s classification (4), in 
the case of cirrhosis hepatic, LLR is even more difficult and 
in particular the progression is complex because the control 
of anatomical elements is more difficult and ultrasound 
detection of lesions is also more difficult or impossible. 
This choice of population once again we need to congrats 
Cheung et al. for their effort.
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