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Despite the initial skepticism and challenges, minimally
invasive liver surgery especially laparoscopic liver resections
(LLR), has become a first-choice surgical treatment for
various liver tumors in many specialized centers worldwide
(1-3). It is a safe alternative to open surgery thanks to
advantages such as reduced blood loss and complication
rates, shorter hospital stay, and better quality of life (4-7).
However, laparoscopy requires relatively long learning,
and complex procedures are limited to high-volume expert
centers (8).

We read with great interest a recently published article
by Ratti and coauthors, where they assessed the differential
benefit of LLR over open surgery according to technical
complexity (9). The study is based on a single high-volume
expert center’s experience from San Raffaele Hospital in
Milan, Italy (one of the pioneer centers in LLR). It includes
data on 2,971 (1,939 open and 1,032 LLRs) procedures
performed between 2004 and 2019. The whole study
population (both open and LLR) was stratified into three
groups (low-, intermediate-, and high-difficulty) according

to the technical complexity, which was determined using
the Difficulty Scoring System developed for LLR by Ban
and coauthors in 2014 (10). After that, propensity score
matching was applied to compare open and LLR in each
group, and it showed that laparoscopy was associated with
significantly less blood loss, lower postoperative transfusion
rate, lower postoperative complication rate, and shorter
hospital stay in all three levels of technical difficulty.

Besides, the authors calculated the differential benefit
of one technique over the other in the individual difficulty
group and used intraoperative blood loss and postoperative
90-day morbidity as outcome indicators. Remarkably, it
showed that LLR provided a greater advantage in terms of
both blood loss and morbidity in high-difficulty procedures
than in low- and intermediate-difficulty procedures.

As early adopters of LLR (from 1998), we support the
findings provided by Ratti and coauthors; however, the
readers should interpret these results cautiously. These
results originate in a high-volume expert center with
extensive experience in both laparoscopic and open liver
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surgery, an ideal situation for testing both techniques
and cannot be applied in centers with less expertise. The
surgeon’s experience/learning curve as a variable included
in the analyses might have helped to explain the advantages
of LLR in high-difficulty procedures. Before starting
with complex procedures, the surgeon must already have
mastered low and intermediate-difficulty resections, which
we believe is one of the possible explanations. A multicenter
study comparing the practice and outcome of LLR between
high-volume expert and nationwide low-to-medium
volume centers reported significantly better perioperative
outcomes in high-volume centers for the total cohort and
in three levels of complexity when stratifying patients by
the difficulty of procedures, and the difference was more
pronounced for high-risk, complex procedures (8).

There are limitations also highlighted by the authors.
The Ban Difficulty Scoring System was applied to stratify
both open and laparoscopic procedures by complexity;
however, one should be aware that this scoring system
was developed for pure laparoscopic liver resections,
and its employment in open liver resections implies
some limitations. The authors justify this approach
by normalizing the bias related to patient and tumor
background via difficulty grouping, propensity score
matching, and bootstrapping, although 3 (tumor location,
extent of liver resection, tumor size) out of 5 parameters
of the scoring system were also used in the propensity
score matching. This, we believe, might increase the risk
of excluding a number of important patients from the open
surgery groups.

Despite the limitations above and the biases raised by the
authors, the current study provides substantial evidence on
LLRs and supports the further spread and implementation
of this patient-friendly procedure.
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