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There has been a significant increase in the interest and 
utilization of laparoscopic liver surgery over the past 
decade. This minimally-invasive approach offers the 
benefit of smaller incisions with purported benefits of 
reduced blood loss and potentially decreased perioperative 
morbidity and mortality (1). Perhaps equally as important 
with the ongoing opioid crisis, a laparoscopic approach 
may result in reduced pain and therefore be seen as an 
“opioid-sparing” technique. As such, we read with great 
interest the current study by Stiles and colleagues in 
the Annals of Surgical Oncology evaluating the long-term 
impact of unplanned conversion during laparoscopic liver 
resection for hepatocellular carcinoma (HCC) (2). In this 
population-based study, the authors utilized the National 
Cancer Database (NCDB) to identify patients who 
underwent a laparoscopic liver resection for HCC. Using 
propensity-matched score matching, the authors found that 
patients who experienced an unplanned conversion during 
laparoscopic liver resection for HCC had inferior overall 
survival as compared to patients who did not experience an 
unplanned conversion. Furthermore, the authors found that 
an unplanned conversion resulted in worse overall survival 
as compared to patients undergoing an open approach. 
Given the increasing utilization of laparoscopy for liver 
resection, these data have important implications on patient 
selection for this approach. However, as with any large 
retrospective database study, a number of important factors 
need to be considered.

Several previous studies have established the safety and 
feasibility of laparoscopic hepatectomy for patients with 

HCC (1,3-5). In fact, previous population-based studies 
have been published showing an improvement in short- 
and long-term outcomes among patients undergoing a 
minimally-invasive approach (1,6,7). We commend the 
authors for addressing an issue not previously reported—
the impact of an unplanned conversion. Through the 
use of propensity-matched scoring, the authors aimed 
to mitigate selection bias in their results by balancing 
measurable confounding factors between the respective 
cohorts. Though this statistical approach is sound, this 
approach can only control for confounding variables that 
are included in the dataset. As such, several factors that have 
been previously shown to impact long-term outcomes for 
patients with HCC were not included in the analysis and 
should be considered when interpreting the data.

The important patient factor of body mass index was not 
included in the analysis. This has important implications 
as obesity has been shown to be a key factor influencing 
short- and long-term outcomes following laparoscopic liver 
surgery (8,9). From a technical standpoint, a higher body 
mass index often inherently increases the complexity of a 
laparoscopic approach. Patients with a higher body mass 
index are also at increased risk for underlying liver disease 
from nonalcoholic steatohepatitis. This factor, along with 
other factors associated with underlying liver disease, were 
not accounted for. These have significant implications 
on the authors’ conclusion, as the degree of liver disease 
(cirrhosis, portal hypertension) have a direct impact on 
long-term outcomes among patients with HCC. As the 
primary outcome of this study was long-term survival, we 

Editorial

Laparoscopic liver resection for hepatocellular carcinoma: patient 
selection is key

Aslam Ejaz, Timothy M. Pawlik

Department of Surgery, Division of Surgical Oncology, The Ohio State University Wexner Medical Center and James Cancer Hospital and Solove 

Research Institute, Columbus, OH, USA

Correspondence to: Timothy M. Pawlik, MD, MPH, PhD, FACS, FRACS (Hon.). Department of Surgery, Division of Surgical Oncology, The Ohio 

State University, Wexner Medical Center, 395 W. 12th Ave., Suite 670, Columbus, OH, USA. Email: tim.pawlik@osumc.edu. 

Comment on: Stiles ZE, Glazer ES, Deneve JL, et al. Long-Term Implications of Unplanned Conversion During Laparoscopic Liver Resection for 

Hepatocellular Carcinoma. Ann Surg Oncol 2019;26:282-9.

Received: 06 February 2019; Accepted: 18 February 2019; Published: 11 March 2019.

doi: 10.21037/ales.2019.02.07

View this article at: http://dx.doi.org/10.21037/ales.2019.02.07

https://crossmark.crossref.org/dialog/?doi=10.21037/ales.2019.02.07


Annals of Laparoscopic and Endoscopic Surgery, 2019Page 2 of 3

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.   Ann Laparosc Endosc Surg 2019;4:29ales.amegroups.com

believe the lack of these data may potentially influence 
the conclusions of the study. As seen in the Kaplan-Meier 
figures, patients with and without an unplanned conversion 
had overlapping survival curves in the first 6 months 
following diagnosis. Thus, it is reasonable to hypothesize 
that the differences in long-term survival between these 
cohorts was due to other factors such as a non-HCC related 
death, worse tumor biology, or worse underlying liver 
disease and not the occurrence of an unplanned conversion. 
In addition, the reason for unplanned conversion was not 
available in the dataset. We commend the authors for 
acknowledging that the reason for unplanned conversion 
has been shown to impact outcomes. Specifically, unplanned 
conversion for an adverse intraoperative event (i.e., Massive 
hemorrhage) have inferior outcomes as compared to 
surgeons who converted for more nonthreatening reasons 
(i.e., failure to progress) (10). Thus, in addition to careful 
patient selection, surgeon decision making is paramount 
in the safety and effectiveness of a minimally-invasive 
approach for laparoscopic liver surgery. 

Finally, we commend the authors for including hospital 
case volume in the analysis. However, surgeon case volume 
was not accounted for, as this metric is not collected 
in the NCDB. Particularly with minimally-invasive 
hepatopancreatobiliary surgery, there has been a clear 
association with case volume and clinical outcomes—i.e., 
a learning curve (11). In fact, several experts recommend 
a graduated approach to laparoscopic liver surgery, 
beginning with minor wedge resections for small isolated 
lesions and graduating to more technically challenging 
tumors. Specifically, Louisville, Morioka, and Southampton 
consensus statements have established guidelines on the 
indications and technical guidelines for minimally-invasive 
laparoscopic liver surgery (12-14). Supported by the 
current data, “who” to operate on and “by whom” are both 
important factors when considering a laparoscopic approach 
for the resection of HCC. 

In conclusion, we believe that patient selection and 
surgical judgement are key in the safe and effective 
minimally-invasive treatment of HCC. Though unplanned 
conversions for an adverse intraoperative event may result 
in worse clinical outcomes, we urge readers to interpret 
the data cautiously with respect to its impact on long-term 
outcomes. We agree with the authors that major hepatic 
resection via a laparoscopic approach should be reserved for 
cases with a high likelihood of success and be performed by 
experienced minimally-invasive liver surgeons. 

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Annals of Laparoscopic and Endoscopic 
Surgery. The article did not undergo external peer review. 

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/ales.2019.02.07). The authors have no 
conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Bagante F, Spolverato G, Strasberg SM, Gani F, 
Thompson V, Hall BL, et al. Minimally Invasive vs. Open 
Hepatectomy: a Comparative Analysis of the National 
Surgical Quality Improvement Program Database. J 
Gastrointest Surg 2016;20:1608-17.

2.	 Stiles ZE, Glazer ES, Deneve JL, et al. Long-Term 
Implications of Unplanned Conversion During 
Laparoscopic Liver Resection for Hepatocellular 
Carcinoma. Ann Surg Oncol 2019;26:282-9.

3.	 Morino M, Morra I, Rosso E, et al. Laparoscopic vs 
open hepatic resection: a comparative study. Surg Endosc 
2003;17:1914-8.

4.	 Kaneko H, Takagi S, Otsuka Y, et al. Laparoscopic 
liver resection of hepatocellular carcinoma. Am J Surg 
2005;189:190-4.

5.	 Yin Z, Fan X, Ye H, et al. Short- and long-term outcomes 

http://dx.doi.org/10.21037/ales.2019.02.07
http://dx.doi.org/10.21037/ales.2019.02.07
https://creativecommons.org/licenses/by-nc-nd/4.0/


Annals of Laparoscopic and Endoscopic Surgery, 2019 Page 3 of 3

© Annals of Laparoscopic and Endoscopic Surgery. All rights reserved.   Ann Laparosc Endosc Surg 2019;4:29ales.amegroups.com

after laparoscopic and open hepatectomy for hepatocellular 
carcinoma: a global systematic review and meta-analysis. 
Ann Surg Oncol 2013;20:1203-15.

6.	 Rao A, Rao G, Ahmed I. Laparoscopic vs. open liver 
resection for malignant liver disease. A systematic review. 
Surgeon 2012;10:194-201.

7.	 Rao AM, Ahmed I. Laparoscopic versus open liver 
resection for benign and malignant hepatic lesions in 
adults. Cochrane Database Syst Rev 2013;(5):CD010162.

8.	 Acosta LF, Garcia CR, Dugan A, et al. Impact of super 
obesity on perioperative outcomes after hepatectomy: The 
weight of the risk. Surgery 2017;162:1026-31.

9.	 Amini N, Margonis GA, Buttner S, et al. Liver regeneration 
after major liver hepatectomy: Impact of body mass index. 
Surgery 2016;160:81-91.

10.	 Halls MC, Cipriani F, Berardi G, et al. Conversion for 
Unfavorable Intraoperative Events Results in Significantly 

Worse Outcomes During Laparoscopic Liver Resection: 
Lessons Learned From a Multicenter Review of 2861 
Cases. Ann Surg 2018;268:1051-7.

11.	 Villani V, Bohnen JD, Torabi R, et al. "Idealized" vs. 
"True" learning curves: the case of laparoscopic liver 
resection. HPB (Oxford) 2016;18:504-9.

12.	 Buell JF, Cherqui D, Geller DA, et al. The international 
position on laparoscopic liver surgery: The Louisville 
Statement, 2008. Ann Surg 2009;250:825-30.

13.	 Wakabayashi G, Cherqui D, Geller DA, et al. 
Recommendations for laparoscopic liver resection: a report 
from the second international consensus conference held 
in Morioka. Ann Surg 2015;261:619-29. 

14.	 Abu Hilal M, Aldrighetti L, Dagher I, et al. The 
Southampton Consensus Guidelines for Laparoscopic 
Liver Surgery: From Indication to Implementation. Ann 
Surg 2018;268:11-8.

doi: 10.21037/ales.2019.02.07
Cite this article as: Ejaz A, Pawlik TM. Laparoscopic liver 
resection for hepatocellular carcinoma: patient selection is key. 
Ann Laparosc Endosc Surg 2019;4:29.


