
Open pancreaticoduodenectomy is 
associated with high morbidity and 

significant mortality. Does 
laparoscopic resection improve 

outcomes? 

M. Brand



Terhune et al. 2008



Mortality rates

• Low volume hospitals (<10PD/yr) 9.4%

• High volume (>10PD/yr) 5.3%

Billingsley 2008



Hospital costs of complications after a 
pancreatoduodenectomy

Trientje et al.  
HPB 2015





Median hospital costs
• €17 482 (R296 450,71) without complications

• €55 623 (R943 226,04) for a patient with a 
post-operative haemorrhage. 



Improve M&M 

Improve outcomes

Decrease cost

MIPD



Agenda

• What are the options? 
– Hybrid laparoscopic whipple
– Complete laparoscopic whipple (LPD)
– Robotic whipple (RPD)

• Is there less M&M?
• Shorter time to adjuvant chemotherapy?
• Longer overall survival?
• Is it cost effective?



Hybrid LPD



A Non-Randomized Comparative Study 
of Laparoscopy-Assisted 

Pancreaticoduodenectomy and Open 
Pancreaticoduodenectomy

T. Kuroki et al.  2012









Total laparoscopic whipple



Total Laparoscopic 
Pancreaticoduodenectomy Feasibility 
and Outcome in an Early Experience. 

Michael Kendrick & Daniel Cusati.
JSLS 2013





26 (42%) patient’s complications:
• pancreatic anastomotic leak (n=11 [18%]), 
• delayed gastric emptying (n=9 [15%]), 
• re-operation was necessary in 3 patients 

• 1 mortality



Robotic PD



A Multi-institutional Comparison of 
Perioperative Outcomes of Robotic 

and Open Pancreaticoduodenectomy
Zureikat et al. 2016







Benefit’s RLPD

• Robotic pro’s: improved ergonomics, 
enhanced dexterity, and the addition of 
stereotactic vision

• Robotic cons: a lack of rigorous data to 
support safety and efficacy of RPD, and 
expense of the robotic platform



Time to adjuvant chemotherapy



• 7061 underwent whipple: 983 MIPD and 6078 
open

• Unadjusted 30 day mortality rate 5.1% MIPD 
vs 3.1% Open surgery (p <0.002)

• No difference in time to adjuvant 
chemotherapy

Minimally invasive versus open 
pancreaticoduodenectomy for cancer
A Adam et al.  Annals of Surgery 2015



Minimally Invasive Pancreaticoduodenectomy Does Not Improve 
Use or Time to Initiation of Adjuvant Chemotherapy for Patients 

With Pancreatic Adenocarcinoma.
Nussbaum D et al. Annals of Surg Onc 2016

• 7967 px: 1191 MIPD (14.9 %) vs 6776 OPD
• 50 % of the px received adjuvant 

chemotherapy, initiated at a median of 54 
versus 55 days postoperatively 

• Odds ratio 1.00; p = 0.99



Does it improve overall survival?



Laparoscopic versus open 
pancreaticoduodenectomy for 

pancreatic adenocarcinoma: long-term 
results at a single institution

Stauffer et al. Surg Endoscopy 2016
• Compared 193 OPD to 58 LPD
• Operative time longer but blood loss less in LPD
• Post-operative complications; length of ICU stay 

and overall hospital stay were not statistically 
significant

• Estimated median survival LPD 18.5 months vs
20.3 OPD  (p=0.2)



Is it cost effective?



Cost analysis of open and laparoscopic 
pancreaticoduodenectomy: a single 

institution comparison.
Mesleh et al.. Surg Endoscopy 2013

• 123 px: 75 LPD vs 48 OPD
• LPD 17% conversion rate 
• Mean operative time: OPD and LPD was 355 min (range 

199–681) and 551 min (range 390–819) respectively (p < 
0.0001)

• Median hospital stay for OPD and LPD was 8 days (range 5–
63), and 7 days (range 4–68) respectively (p = 0.5)

• Morbidity rates equal: 31%
• Mortality rate



Mesleh
2013



Conclusions

• No clear evidence to use LPD over OPD
• At best they are equivalent

– High volume centers
– Patient selection
– Beware of soft pancreas



Thank you
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