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Textbook outcome:
Absence of:
q Postoperative pancreatic fistula
q Bile leakage
q Postpancreatectomy hemorrhage (all ISGPS grade B/C)
q Severe complications (Clavien–Dindo ≥III)
q Readmission within 30 days
q in-hospital mortality
q 30-day mortality

Laparoscopic pancreatoduodenectomy

_______________
van Roessel S, et al. Ann Surg 2020;271:155–62

Worse textbook outcome
q ASA class 3

Better textbook outcome
q Dilated pancreatic duct (>3 mm)
q Pancreatic ductal adenocarcinoma



OpenLaparoscopic



_______________
van Hilst J, et al. Lancet Gastroenterol Hepatol 2019

Phase 2 trial Laparoscopic (20) Open (20) p

Mortality 3 (15%) 0 (0%) 

Proceed with phase 3

Phase 3 trial Laparoscopic (50) Open (49) p

Mortality 5 (10%) 1 (2%) 0.20

Prematurely terminated 



_______________
Mihaljevic AL, et al. Surgery 2020

1 Standard PD (74.1%)
2 Portal/SM Vein resection  (14.4%)
3 Additional organ  (10.5%)
4 Arterial resection (1.0%)



Postoperative care

Pain control

Blood loss

Surgical site infection

Pulmonary complication

Venous thromboembolism 

Operative time

OpenLaparoscopic



_______________
de Graaf et al. Trials (2023) 24:665 

I) Adequate pain control with oral analgesia only 
II) Restoration of mobility to an independent level 
III) Ability to maintain sufficient caloric intake (≥ 50%) 
IV) Absence of intravenous fluid administration; 
V) No signs of active infection 

FUNCTIONAL RECOVERY

Postoperative care



_______________
van Hilst J, et al. Lancet Gastroenterol Hepatol 2019

Pain



_______________
Meng LW, et al. Surg Laparosc Endosc Percutan Tech 2018;28:56–61

Pain



_______________
Buckarma E, et al. HPB 2020, 22, 1074–81

Pain

Laparoscopic Open p

Max pain score 7.2% ±2.0 7.4±1.9 0.11

Discharge pain score 1.7±1.6 2.0±1.7 0.003



Pain control

Open pancreatoduodenectomy



_______________
Liu C, et al. J Int Med Res 2023;51:1–13

Blood loss



_______________
Vandeputte M, et al. Langenbeck's Arch Surg (2023) 408:16 

Blood loss



_______________
Uijterwijk BA, et al. Langenbeck's Arch of Surg (2023) 408:311  

Blood loss



_______________
Pfister M, et al. BJS Open, 2023, zrad007 
Yan Y, et al. Frontiers Oncol 2023 

Blood loss



Blood loss

Open pancreatoduodenectomy

Not associated with postoperative complication



_______________
Liu C, et al. J Int Med Res 2023;51:1–13

Surgical site infection



_______________
van Hilst J, et al. Lancet Gastroenterol Hepatol 2019



_______________
Pfister M, et al. BJS Open, 2023, zrad007  

Surgical site infection



_______________
Feng Q, et al. Gland Surg 2021;10:1655-68 

Surgical site infection



_______________
Pfister M, et al. BJS Open, 2023, zrad007  

Surgical site infection



_______________
Zhu Y, et al. Videosurgery Miniinv 2023; 18 (4): 541–550 

Wound edge protection 

ERAS protocols:
Postoperative prophylaxis, piperacillin/tazobactam sodium



_______________
Yin SM, et al. BMC Surg (2021) 21:60 

Pulmonary complication



_______________
Yin SM, et al. BMC Surg (2021) 21:60 

Elderly patients



_______________
Bayramov  N, et al. Ann Med Surg 82 (2022) 104596

Infection 
Pulmonary complications 

Elderly patient   

Pain-hypoventilation   



ERAS protocols:
Mobilization out of bed
Active pain control
Physiotherapy on POD 1
Postoperative prophylaxis, piperacillin/tazobactam sodium



_______________
van Hilst J, et al. Lancet Gastroenterol Hepatol 2019



_______________
Ramanathan R, et al. J Gastrointest Surg (2018) 22:998–1006



Major morbidity

_______________
Russell TB, et al.  BJS Open, 2023, zrad106 

Pancreatoduodenectomy   



Grade B/C POPF

_______________
Russell TB, et al.  BJS Open, 2023, zrad106 



_______________
Wu Y, et al. Int J Surg 2023



Venous thromboembolism 

VTE Risk
___________________________________________________
Laparoscopic Open p
5.3% 6.2%

_______________
Lavikainen LI, et al. Ann Surg 2024

thromboprophylaxis 



_______________
Meng LW, et al. Surg Laparosc Endosc Percutan Tech 2018;28:56–61

Operative time



_______________
Vandeputte M, et al. Langenbeck's Arch Surg (2023) 408:16 

Operative time



_______________
Vissers FL, et al. HPB 2022

Operative time



_______________
van Hilst J, et al. Lancet Gastroenterol Hepatol 2019

Operative time



Operative time

Not associated with different postoperative care

Laparoscopic pancreatoduodenectomy



_______________
Vandeputte M, et al. Langenbeck's Arch Surg (2023) 408:16 



_______________
Vandeputte M, et al. Langenbeck's Arch Surg (2023) 408:16 

COMPLICATIONS

Laparoscopic Open p

Total complication rate 73.7% 86.8% 0.249

Clavien-Dindo ≥ III 26.3% 10.5% 0.137

Haemorrhage 15.8% 2.6% 0.140

DGE 28.9% 20.5% 0.498

CR-POPF 13,2% 7.9% 0.711

Postoperative care



_______________
Uijterwijk BA, et al. Langenbeck's Arch of Surg (2023) 408:311  

Morbidity
Clavien-Dindo > 3 

p=0.907 



Conclusion

q No significant differences in postoperative care
q CR-POPF
q DGE
q PPH

q LPD increased operative time
q OPD longer hospital stay 

_______________
Ricci C, et al. Surgical Endoscopy (2023) 37:1878–1889 

ERAS protocols:
Mobilization out of bed
Active pain control
Postoperative fluid management
Anti-thrombotic prophylaxis
Physiotherapy on POD 1
Postoperative prophylaxis, piperacillin/tazobactam sodium



q High BMI
q Elderly

q Vascular involvement
q Chemoradiotherapy

Patient selection

Open pancreatoduodenectomy

Laparoscopic pancreatoduodenectomy



Thanks !


