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Minimally invasive surgery (MIS) has become the 
preferred approach to distal pancreatectomy at many high-
volume institutions, but only accounts for 15% of distal 
pancreatectomies performed in the United States (1,2). 
This approach is used for a variety of histologies, including 
malignancy (3-5). As with all minimally invasive procedures, 
there is a risk of conversion to an open procedure, which 
rises with the complexity of the procedure. The conversion 
rate for MIS distal pancreatectomy varies in the literature 
from 3–31% for laparoscopic procedures (6).

In a recent paper, “Laparoscopic distal pancreatectomy: 
which factors are related to open conversion? Lessons learned from 
68 consecutive procedures in a high-volume pancreas center”, 
Casadei and his colleagues describe their outcomes for 
distal pancreatectomies from 2004–2016 (7). Of note, a 
laparoscopic approach was attempted in 43% of all distal 
pancreatectomies at their institution during the study 
period. They reported a 19% conversion to open rate, 
which is well within the previously reported range, as 
were their other complication rates. Regression analysis 
revealed that the only factor associated with conversion 
was pancreatic transection to the right of the portal vein. 
In fact, odds of conversion to open were nearly 10 times 
higher in this group. There was also a trend towards higher 
conversion rates with suspicion for malignancy. More 
difficult cases are not always attempted in a MIS fashion 
due to risk of conversion. Subtotal distal pancreatectomy 
and distal pancreatectomy for malignancy are typically 
considered more difficult/complex procedures, so these 
risk factors for conversion to open are logical. Based on 
these results, one might seriously question attempting a 

laparoscopic distal pancreatectomy for cancer when need 
for transection to the right of the portal vein (subtotal distal 
pancreatectomy) is anticipated. When an MIS approach is 
chosen for these procedures, the surgeon should counsel 
the patient of the higher likelihood of conversion to open 
surgery. 

In this paper, the authors question if a robotic approach 
could potentially overcome the limitations of the laparoscopic 
equipment during subtotal distal pancreatectomy. The vast 
majority of MIS distal pancreatectomies in the United States 
are performed laparoscopically (8). Comparisons of robotic 
and laparoscopic distal pancreatectomy show outcomes are 
generally similar, including length of hospital stay, 30-day 
readmission rate, and overall survival (8). The conversion 
to open rate, however, tends to be higher for laparoscopic 
compared to robotic procedures (8-10). The conversion 
to open rate for robotic distal pancreatectomy ranges 
from 0–38% (6), but averages 7–8% (9,10). The higher 
conversion rate for the laparoscopic approach has been found 
both for malignancy, and in cohorts with mixed indications 
for surgery. Tumor proximity to major vessels is the most 
common reason for conversion to open surgery, as would 
be the case during a subtotal distal pancreatectomy (11).  
This particular reason for conversion tends to be more 
common for laparoscopic vs. robotic cases (29% vs. 14%) (11). 

Casadei et al. imply that conversion to open is negative, 
but do not directly compare the post-operative outcomes 
of their patients who underwent an MIS completed 
distal pancreatectomy to those who were converted to 
open (7). A study of the American College of Surgeons-
National Surgical Quality Improvement Program identified  
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1,200 patients who underwent MIS distal pancreatectomy 
in 2014–2015 (12). In the unadjusted analysis, the patients 
who underwent conversion to open surgery experienced 
higher overall morbidity, including serious morbidity, 
and mortality compared to those who had the operation 
completed in an MIS fashion. After propensity score 
matching, risk for overall morbidity and serious morbidity 
remained higher for the converted to open cohort. Features 
associated with conversion included male gender, higher 
body mass index, diabetes, smoking, and qualities pertaining 
to malignancy (>10% pre-operative weight loss, neoadjuvant 
chemotherapy, and neoadjuvant radiation) (12). Others have 
also reported male gender and malignancy as risk factors for 
conversion to open (11,13).

These data should not discourage the general practice 
of MIS distal pancreatectomy. A recently published Dutch 
randomized trial of MIS versus open distal pancreatectomy 
in fact supports an MIS approach as the standard of care for 
those with tumors <8 cm without vascular involvement (14). 
The authors found that functional recovery was faster in the 
MIS group vs. open by 2 days, with better quality of life in 
the early post-operative period. Again, the vast majority of 
the MIS operations in this study were laparoscopic (42/47, 
89%), and 8% converted to an open procedure. In a large 
European cohort study of distal pancreatectomies only 
for adenocarcinoma, conversion to open was 19% (15). 
Importantly, they found that R0 resection was actually 
higher in the MIS group, and that overall survival was 
similar between MIS and open groups. 

The conversion to open rate, as well as the patient length 
of hospitalization is inversely related to surgeon training 
and experience (13,16). The Dutch initiated a national 
training program when it was noted that the rate of MIS 
distal pancreatectomy had stagnated, and conversion to 
open rates remained >30%. Training consisted of technique 
description, video training, and on-site proctoring, with 
a total of ~8 hours of instruction. Patient outcomes were 
compared to a historical control. Despite the fact that 
patients treated after training had larger tumors and a 
higher number of adenocarcinomas, the odds of completing 
a distal pancreatectomy in a minimally invasive fashion 
increased 10-fold (16). Rate of conversion is also decreased 
for surgeons with >1-year experience, and those who have 
performed >15 operative cases (13). The learning curve as it 
relates to operative time for laparoscopic and robotic distal 
pancreatectomy has been reported to be 10–20 procedures 
(17-20). It has been suggested that learning curve is faster 
for operative novices with robotics compared to laparoscopy, 

and that fewer errors are made with robotics compared to 
laparoscopy for experienced surgeons performing simple 
tasks (21,22). Head to head comparisons of skills acquisition 
as they pertain to distal pancreatectomy, though, have not 
been made. As such, the best approach is likely the one with 
which the operative surgeon has the greatest comfort. 

Acknowledgments

Funding: None.

Footnote

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

Conflicts of Interest: C Stewart has received professional 
honoraria from Verb Surgical, unrelated to this manuscript. 
Y Fong is a scientific consultant to Medtronics, Johnson & 
Johnson, Olympus, Avra Robotics, and Perfint Robotics, all 
unrelated to this manuscript.

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.	 Okunrintemi V, Gani F, Pawlik TM. National trends in 
postoperative outcomes and cost comparing minimally 
invasive versus open liver and pancreatic surgery. J 
Gastrointest Surg 2016;20:1836-43.

2.	 Bateni SB, Olson JL, Hoch JS, et al. Drives of cost in 
pancreatic surgery: It’s not about hospital volume. Ann 
Surg Oncol 2018;25:3804-11.

3.	 Stewart CL, Meguid C, Chapman B, et al. Evolving 



Laparoscopic Surgery, 2019 Page 3 of 3

© Laparoscopic Surgery. All rights reserved. Laparosc Surg 2019;3:11ls.amegroups.com

trends towards minimally invasive surgery for 
solid-pseudopapillary neoplasms. Ann Surg Oncol 
2016;23:4165-8.

4.	 Stewart CL, Raeburn C, Edil BH. Laparoscopic distal 
pancreatectomy for an ACTH secreting pancreatic 
neuroendocrine tumor. Video Endocrinology 2015;2:4.

5.	 Stewart CL, Ituarte PHG, Melstrom KA, et al. Robotic 
surgery trends in general surgical oncology from the 
National Inpatient Sample. Surg Endosc 2018. [Epub 
ahead of print].

6.	 Wright GP, Zureikat AH. Development of minimally 
invasive pancreatic surgery: An evidence-based systematic 
review of laparoscopic versus robotic approaches. J 
Gastrointest Surg 2016;20:1658-65.

7.	 Casadei R, Ricci C, Pacilio CA, et al. Laparoscopic 
distal pancreatectomy: which factors are related to 
open conversion? Lessons learned from 68 consecutive 
procedures in a high-volume pancreatic center. Surg 
Endosc 2018;32:3839-45.

8.	 Raoof M, Nota CLMA, Melstrom LG, et al. Oncologic 
outcomes after robot-assisted versus laparoscopic 
distal pancreatectomy: Analysis of the National Cancer 
Database. J Surg Oncol 2018;118:651-6.

9.	 Gavriilidis P, Lim C, Menahem B, et al. Robotic versus 
laparoscopic distal pancreatectomy - The first meta-
analysis. HPB (Oxford) 2016;18:567-74.

10.	 Guerrini GP, Lauretta A, Belluco C, et al. Robotic versus 
laparoscopic distal pancreatectomy: an up-to-date meta-
analysis. BMC Surg 2017;17:105-15. 

11.	 Lee SY, Allen PJ, Sadot E, et al. Distal pancreatectomy: a 
single institution's experience in open, laparoscopic, and 
robotic approaches. J Am Coll Surg 2015;220:18-27.

12.	 Beane JD, Pitt HA, Dolejs SC, et al. Assessing the impact 
of conversion on outcomes of minimally invasive distal 
pancreatectomy and pancreatoduodenectomy. HPB 

(Oxford) 2018;20:356-63.
13.	 Hua Y, Javed AA, Burkhart RA, et al. Preoperative risk 

factors for conversion and learning curve of minimally 
invasive distal pancreatectomy. Surgery 2017;162:1040-7.

14.	 de Rooij T, van Hilst J, van Santvoort H, et al. Minimally 
Invasive Versus Open Distal Pancreatectomy (LEOPARD): 
A Multicenter patient-blinded randomized controlled trial. 
Ann Surg 2019;269:2-9.

15.	 van Hilst J, de Rooij T, Klompmaker S, et al. Minimally 
Invasive versus Open Distal Pancreatectomy for Ductal 
Adenocarcinoma (DIPLOMA): A Pan-European 
propensity score matched study. Ann Surg 2019;269:10-7.

16.	 de Rooij T, van Hilst J, Boerma D, et al. Impact of a 
nationwide training program in minimally invasive distal 
pancreatectomy (LAELAPS). Ann Surg 2016;264:754-62.

17.	 Braga M, Ridolfi C, Balzano G, et al. Learning curve 
for laparoscopic distal pancreatectomy in a high-volume 
hospital. Updates Surg 2012;64:179-83.

18.	 Ricci C, Casadei R, Buscemi S, et al. Laparoscopic distal 
pancreatectomy: what factors are related to the learning 
curve? Surg Today 2015;45:50-6.

19.	 Napoli N, Kauffmann EF, Perrone VG, et al. The learning 
curve in robotic distal pancreatectomy. Updates Surg 
2015;67:257-64.

20.	 Shakir M, Boone BA, Polanco PM, et al. The learning 
curve for robotic distal pancreatectomy: an analysis of 
outcomes of the first 100 consecutive cases at a high-
volume pancreatic centre. HPB (Oxford) 2015;17:580-6.

21.	 Kim HJ, Choi GS, Park JS, et al. Comparison of 
surgical skills in laparoscopic and robotic tasks between 
experienced surgeons and novices in laparoscopic surgery: 
an experimental study. Ann Coloproctol 2014;30:71-6.

22.	 Zihni A, Gerull WD, Cavallo JA, et al. Comparison of 
precision and speed in laparoscopic and robot-assisted 
surgical task performance. J Surg Res 2018;223:29-33.

doi: 10.21037/ls.2019.02.05
Cite this article as: Stewart C, Fong Y. Reducing conversion 
in minimally invasive distal pancreatectomy: patient selection, 
training, and robotics. Laparosc Surg 2019;3:11.


