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We read the recent article by Sousa Da Silva et al. (1) with 
great interest. This study includes one of the largest sample 
sizes in the field, aimed to establish textbook outcomes 
for anatomic open major hepatectomies using benchmark 
method, which allows future researchers to more effectively 
compare their respective findings.

It is remarkable that only about 36% of over 8,000 
cases in the population achieve the status of benchmark 
cases, demonstrating that liver surgery has evolved, and 
many patients are offered the best possible treatment, even 
if they are in a higher risk category. In their study, the 
authors demonstrated that applying benchmark values for 
open major hepatectomies yielded the following clinical 
outcomes: a perioperative major complication rate (Clavien-
Dindo grade ≥3a) of ≤46%, post-hepatectomy liver failure 
(ISGLS grade B-C) rates of <10%, bile leakage (ISGLS 
grade B-C) of <18%, and a low 3-month mortality rate 
of <6%. The authors also compared textbook outcomes 
with outcomes in a cohort of high-risk patients, including 
those with metabolic/cardiovascular comorbidities, severe 
obesity, or cirrhosis. As anticipated, cirrhotic patients 
had significantly higher rates of liver failure (25.2% vs. 
benchmark ≤17.2%) and longer hospital stays (15 days 
vs. benchmark ≤12 days). Additionally, patients with 
comorbidities or severe obesity experienced worse 3-month 

mortality rates of 7.4% and 8.0%, respectively, compared 
to the benchmark of ≤5.7%. These outcomes are consistent 
with those previously reported in the literature (2,3). While 
some studies have reported better outcomes for open major 
hepatectomy across all patient and tumor characteristics, a 
detailed comparison remains challenging due to limitations 
such as small sample sizes and heterogeneity in both patient 
populations and the definitions of major hepatectomies.

Using the findings and benchmark values established 
by Sousa Da Silva et al. (1), we believe that the outcomes 
for many patients globally can be enhanced, particularly 
in centers with limited experience in conducting major 
hepatectomies. Many of the concerns raised by experts 
in the “Discussant” section of the study were addressed 
comprehensively. Therefore, in this commentary, we aim to 
provide an additional perspective.

As the authors also mentioned, there is a current trend 
toward minimally invasive surgery (MIS) and parenchymal-
sparing hepatectomy (PSH) in the field of liver surgery. 
MIS has introduced significant advancements in the 
surgical field, providing distinct benefits during and after 
the procedure compared to traditional open surgery. These 
advantages include reduced intraoperative blood loss, 
decreased postoperative pain, lower complication rates, 
and faster recovery times, even among patients who have 
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undergone major hepatectomy (3-5). Furthermore, it has 
been demonstrated that laparoscopic hepatectomy is a cost-
effective option, yielding superior postoperative outcomes and 
shorter hospitalization compared to open hepatectomy (6).  
Contrary to expectations, the learning curve for MIS is 
relatively short, particularly for surgeons with substantial 
experience in open surgery. In our previous study, we found 
that the learning curve for laparoscopic complex (major) 
hepatectomies was approximately 20 cases (7), a finding that 
has been corroborated by numerous other studies (8,9).

Furthermore, it was previously assumed that PSH is 
associated with an increased recurrence rate due to the 
retention of a larger volume of parenchyma from the 
same segment, which could serve as a potential site for 
recurrence. However, this theory is no longer considered 
valid, as recurrences of liver tumors can occur bilaterally 
and independently (10-13). Therefore, it is unlikely that 
performing a hemihepatectomy instead of a PSH would 
significantly reduce the rate and localization of recurrences. 
Additionally, nearly a decade ago, it was demonstrated 
that the width of a negative surgical margin following a 
hepatectomy does not influence survival, recurrence risk, or 
the site of recurrence (14). Notably, PSH does not adversely 
affect overall or recurrence-free survival and is regarded 
as a positive factor for qualifying for re-resection of the 
liver without increasing the risk of recurrence (12). This 
challenges the dogma, particularly established for primary 
liver tumors, and not only for metastatic disease. For 
these reasons, there is a current trend shifting away from 
conventional open anatomic major hepatectomies toward 
MIS and PSH procedures. Given these considerations, 
we no longer see a strong reason to perform open major 
hepatectomies, particularly in high-volume centers and 
benchmark patients, when MIS and PSH can enhance 
perioperative outcomes without compromising oncological 
results. Although data for primary cancers are not yet as 
valid as for metastatic disease, it seems sensible to preserve 
parenchyma, especially in diseased livers, to safely offer liver 
resection even to those patients.

We thank Sousa Da Silva et al. (1) for their valuable 
contribution to the field and acknowledge the challenges 
involved in conducting such a large-scale study. The 
textbook outcomes presented in this study serve as an 
important resource for future research in liver surgery. 
Moreover, the benchmark values provided could be 
particularly beneficial for less experienced centers or 
surgeons seeking to establish liver surgery programs. 
However, it is essential to recognize that the number of 

high-risk patients is continuously increasing. Therefore, 
we believe that future studies should focus more on novel 
techniques, such as MIS and PSH, to further enhance 
patient outcomes.
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