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Laparoscopic liver resection (LLR) has evolved dramatically 
in the last years with an increasing number of centers 
adopting this surgical approach worldwide (1). Though 
technically demanding, LLR is becoming extensively used 
following the evolution of the recommendations from 
different consensus conferences, from Louisville in 2008 (2)  
and Morioka in 2014 (3) to Southampton in 2017 (4). 
When compared with open resection, LLR has repeatedly 
shown a reduction in complication rates, blood loss, need 
for transfusion and hospital stay (1).

Surgical treatment of hepatocellular carcinoma (HCC) 
has specific features due to the fact that most HCC arise 
in cirrhotic livers mainly in Western countries (5). Liver 
resection in cirrhosis increases the risk of developing 
significant complications, such as hepatic failure, ascites 
and encephalopathy, that may affect survival (6). LLR for 
the treatment of HCC has shown a reduction in overall 
morbidity, including the development of ascites, liver 
failure and respiratory complications, with improved overall 
survival, but not disease-free survival (7,8). After some initial 
reluctance, there is currently no doubt that LLR is feasible 
and result in excellent surgical outcomes when performed 
by experienced surgeons. According to a recent Asian 
Pacific consensus conference, minor LLR is a preferred 
practice for HCC at experienced centers, while major LLR 
for HCC should be performed in centers of excellence (9).  
In addition, oncological results after minor LLR for 
HCC are at least comparable to the open approach, while 

evidence in favor of major LLR is not as strong, particularly 
in cirrhotic patients (10). 

Anatomical resection in patients with HCC has been 
related to an improvement in survival. A recent meta-
analysis showed a significant improvement in one-, three- 
and five-year disease-free survival after anatomical open liver 
resection when compared to non-anatomical resection (11).  
In this study, complication rates and early mortality 
were comparable despite an increase in blood loss after 
anatomical surgery. The potential benefit in survival of the 
anatomical approach has also been observed in HCC with 
microvascular invasion (12). Nevertheless, not all studies 
have shown homogeneous results. Marubashi et al. failed to 
demonstrate any benefit in survival in a propensity score-
matching study comparing 329 open anatomical resections 
for HCC versus 329 non-anatomical resections (13). 
Anatomical LLRs for HCC are also gaining widespread 
acceptance in experienced centers (14). The potential 
benefit of the anatomical laparoscopic approach has been 
observed even in large HCC. In this sense, a recent study 
showed a significant benefit in three-year disease-free 
survival with significantly less intrahepatic recurrence after 
anatomical laparoscopic resection, though with increased 
time of surgery and blood loss (15).

Apart from the potential superiority of anatomical 
resection, there are still some other important matters to be 
defined in the use of minimally invasive approach in HCC: 
the role of indocyanine green fluorescence, the potential 
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benefits in the treatment of BCLC stage B (intermediate) 
and C (advanced) lesions or patients with clinical portal 
hypertension and the role of the robotic approach.

Oppici et al. present a retrospective analysis of the 
evolution of LLR for HCC in a Western center (16). The 
authors studied a cohort of 149 HCC patients treated 
with LLR from 2009–2018. As common in Europe, most 
of the patients were affected by cirrhosis (94.6%) with a 
relatively conserved hepatic function: Child-Pugh A in 
88.6% and MELD score <10 in more than 70% of the 
patients. The whole cohort was divided in two five-year 
periods: 52 patients from 2009–2013 and 97 patients from 
2014–2018. This increase in the number of HCC patients 
treated laparoscopically during the second period seemed to 
be related to an increase in the total number of HCC cases 
resected at the authors’ unit and the proportion of patients 
treated with LLR. Of note, 32.4% of the HCC patients 
were treated with LLR during the first period, increasing to 
42.8% during the second period.

The main findings of this study included no significant 
differences between the two time periods in terms of liver 
function of the operated patients, according to the Child-
Pugh or MELD scores. There were also no differences in 
the number of nodules being a single HCC in 71.2% vs. 
78.4% of the cases, respectively. Though nodules >30 mm  
in size were more common in the second period the 
proportion of major hepatectomies did not increase 
significantly, from 1.9% to 4%, respectively. Nevertheless, 
segmentectomies were more common during the second 
period (50% vs. 34.6%), with a reduction of wedge 
resections from 46.2% to 22.9%. Unfortunately, if this 
difference resulted from a modification in the protocol 
in favor of anatomical resection of HCC instead of non-
anatomical approach, it was not commented by the authors. 
In addition, no differences were shown between the periods 
in the use of the Pringle maneuver, blood loss, operative 
time and hospital stay.

The limitations of the study are principally related 
to its retrospective design and descriptive nature, as the 
authors did not provide any statistical analysis comparing 
both periods of time. Of note, there is a lack of significant 
data relating short- and long-term outcomes. The authors 
did not provide data regarding complications observed 
after LLR; therefore, neither the security of LLR can be 
discussed nor can a learning curve be defined. This would 
have been of interest when it seems that all procedures were 
performed by a single experienced surgeon. The use of 
indocyanine green fluorescence, which has the advantages 

of real-time illumination of occult lesions and assessment 
of the surgical margins and anatomical landmarks of the 
liver, was also not described. Again, the authors did not 
provide data regarding surgical margins, type of resection 
(anatomical or non-anatomical), follow-up or survival. 
Therefore, no conclusions can be drawn about the adequacy 
of LLR for the treatment of HCC, compared to an open 
procedure or other therapeutical approaches. 

In conclusion, the authors show the evolution of the LLR 
of HCC in an experienced Western unit during a 10-year  
period, demonstrating its feasibility. However, the lack of 
data prevents the study from demonstrating any benefit 
of this minimal invasive surgery in security or oncological 
aspects, such as tumor recurrence or survival. 
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