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In this year…
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Outline
• Postoperative pancreatectomy fistula(POPF)
• Postpancreatectomy hemorrhage(PPH)
• Delayed gastric emptying (DGE)

• Post-pancreatectomy acute pancreatitis(PPAP)
• Posthepatectomy hemorrhage
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“Eat When You Can, Sleep When You Can, and 
Don’t Mess with the Pancreas”
Nipun B. Merchant, MD, FACS 

Division of Surgical Oncology 
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Introduction
• Early series published in the late 1960s reported postoperative morbidity rates of 

60% and mortality rates approaching 25%.

• Recent series from specialized surgical centers have reported mortality rates 
following PD to be less than 5%

Bassi C, Marchegiani G, Dervenis C et al., International Study Group on Pancreatic Surgery (ISGPS). The 2016 update of the International Study Group (ISGPS) definition and grading of postoperative pancreatic fistula: 11 Years After. Surgery. 2017 Mar;161(3):584 -591
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Postoperative pancreatic fistula(POPF) 
• Definition,

“Pancreatic fistula remains an abnormal communication between the 
pancreatic ductal “system” and another epithelial surface containing 

pancreas-derived, enzyme-rich fluid”

• For the diagnosis, 
“any measurable volume of drain fluid on/after POD 3 

with amylase level >3 times UNL”

Bassi C, Marchegiani G, Dervenis C et al., International Study Group on Pancreatic Surgery (ISGPS). The 2016 update of the International Study Group (ISGPS) definition and grading of postoperative pancreatic fistula: 11 Years After. Surgery. 2017 Mar;161(3):584 -591
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2005 2016

Bassi C, Marchegiani G, Dervenis C et al., International Study Group on Pancreatic Surgery (ISGPS). The 2016 update of the International Study Group (ISGPS) definition and grading of postoperative pancreatic fistula: 11 Years After. Surgery. 2017 Mar;161(3):584 -591
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Bassi C, Marchegiani G, Dervenis C et al., International Study Group on Pancreatic Surgery (ISGPS). The 2016 update of the International Study Group (ISGPS) definition and grading of postoperative pancreatic fistula: 11 Years After. Surgery. 2017 Mar;161(3):584 -591
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Increase incidence of POPF grade B but more severe in grade C
(ICU stay, LOS, readmission rate, hospital costs, morbidity, 90-days mortality (P < 0.001))

Pulvirenti A, Marchegiani G, Pea A, et al. Clinical Implications of the 2016 International Study Group on Pancreatic Surgery Definition and Grading of Postoperative Pancreatic Fistula on 775 Consecutive Pancreatic Resections. Ann Surg 2017 J.
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Postoperative pancreatic fistula(POPF) 
• The most common complication occurring 10 - 34% in high volume center

• In Ramathibodi hospital, incidence 19.1% (grade B + C) after PD
• The updated classification, distal pancreatectomy is characterized by a lower 

than pancreaticoduodenectomy POPF rate, but by a higher BL incidence

• Possible to develope of complicated septic and/or hemorrhagic form 

Pulvirenti A, Marchegiani G, Pea A, et al. Clinical Implications of the 2016 International Study Group on Pancreatic Surgery Definition and Grading of Postoperative Pancreatic Fistula on 775 Consecutive Pancreatic Resections. Ann Surg 2017 J.

Can we predict POPF ?
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Fistula risk score
(Callery 2013)1

Modified Fistula Risk Score (m-FRS) 
(Kantor 2017)2 

Alternative Fistula Risk Score (a-
FRS) (Mungroop 2019)3

French POPF score 
(Tabchouri 2021)4 

Preoperative AdenoCA/chronic pancreatitis = 0 
Others = 2 

Sex: female 0; male 2
BMI (kg/m2 ): < 25 = 0; ≥25=1 
Bilirubin (mg/dL): ≥2=0;<2=1 

BMI (kg/m2 ): linear variable Age: linear variable Preoperative 
radiotherapy or 
radiochemotherapy 

Intraoperative Pancreatic texture
(hard = 0, soft/friable = 2) 
MPD size
(>=5mm = 0, 4mm =1, 3mm=2,2mm= 
3, <=1mm=4)
Blood loss
(<=400ml=0, 401-700ml=1, 701-
1000ml=2, >1000ml=3)

Pancreas texture: Hard/intermediate 
=0: soft=2 
Wirsung size (mm): 
≥6=0; 3-6=3; <3=4 

Pancreas texture: soft: no 0; yes 1
Wirsung size (mm) linear variable 

Pancreas texture: soft: no 0; yes 1
Wirsung size (mm) linear variable 

POPF risk 0 = 0%
1-2 = Low(6%)
3-6 = Moderate(22%)
7-10 = High(88%)

0-2 = 0%
3-6 = Low(<10%)
7-8 = Moderate(10-20%)
9-10 = High(>20%)

Low 0—5% 
Moderate (> 5—20%) 
High (> 20%) 

Negligible (1%) if < 0.25
Low (2%) if 0.25—0.5 
Moderate (8%) if 0.5—0.75 
High (30%) if > 0.75

1Callery MP, Pratt WB, Kent TS, Chaikof EL, Vollmer CM. A prospectively validated clinical risk score accurately predicts pancreatic fistula after pancreatoduodenectomy. J Am Coll Surg 2013;216:1—14. 
2Kantor O, Talamonti MS, Pitt HA, et al.. Using the NSQIP Pancreatic Demonstration Project to Derive a Modified Fistula Risk Score for Preoperative Risk Stratification in Patients Undergoing Pancreaticoduodenectomy. J Am Coll Surg. 2017 May;224(5):816 -825.

3Mungroop TH, van Rijssen LB, van Klaveren D, et al. Alternative Fistula Risk Score for pancreatoduodenectomy (a- FRS): design and international external validation. Ann Surg 2019;269:937—43. 
4Tabchouri N, Bouquot M, Hermand H, et al. A novel pan- creatic fistula risk score including preoperative radiation therapy in pancreatic cancer patients. J Gastrointest Surg 2021;25:991—1000. 
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Schuh F, Mihaljevic AL, Probst P et al.. A Simple Classification of Pancreatic Duct Size and Texture Predicts Postoperative Pancreatic Fistula: A classification of the International Study Group of Pancreatic Surgery. Ann Surg. 2023 Mar 1;277(3):e597-e608

Type A: not-soft pancreatic texture AND main pancreatic duct size > 3mm 
Type B: not-soft pancreatic texture AND main pancreatic duct size <= 3mm 

Type C: soft pancreatic texture AND main pancreatic duct size > 3mm 
Type D: soft pancreatic texture AND main pancreatic duct size <= 3mm
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Schuh F, Mihaljevic AL, Probst P et al.. A Simple Classification of Pancreatic Duct Size and Texture Predicts Postoperative Pancreatic Fistula: A classification of the International Study Group of Pancreatic Surgery. Ann Surg. 2023 Mar 1;277(3):e597-e608

A systematic review, 108 studies, 14471 patients
Soft pancreatic texture was significantly associated with the development of CR-POPF 

(OR 4.24, 95% CI 3.67-4.89, P < 0.01) 
MPD diameter <= 3 mm significantly increased CR-POPF risk (OR 3.66, 95% CI 2.62–5.12, P < 0.01) 
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Schuh F, Mihaljevic AL, Probst P et al.. A Simple Classification of Pancreatic Duct Size and Texture Predicts Postoperative Pancreatic Fistula: A classification of the International Study Group of Pancreatic Surgery. Ann Surg. 2023 Mar 1;277(3):e597-e608
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Dutch pancreatic cancer group
https://www.evidencio.com/models/show/2587

De Pastena Matteo, van Bodegraven Eduard A, et al., Distal Pancreatectomy Fistula Risk Score (D-FRS): Development and International Validation. Annals of Surgery 277(5):p e1099-e1105, May 2023.
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Postoperative pancreatic fistula(POPF) 

Abdullah Khalid, Neda Amini, Shamsher A, et al., Impact of postoperative pancreat ic fistula on outcomes in pancreatoduodenectomy: a comprehensive analysis of American College  of Surgeons National Surgical Quality Improvement Program data, Journal of Gastrointestinal Surgery,  Volume 28, Issue 9, 2024

5694 patients with POPF grade(B/C)

higher rates of 
major postoperative 

complications (Clavien-Dindo 
grade ≥ IIIa), including 

thrombosis, pneumonia.

Sepsis

DGE

SSI

Increase 30-day readmission and mortality

How to prevent it ?
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https://www.sciencedirect.com/topics/medicine-and-dentistry/postoperative-complication
https://www.sciencedirect.com/topics/medicine-and-dentistry/postoperative-complication


Prevention
• Technical

• Pancreaticojejunostomy vs Pancreaticogastrostomy
• Modified Blumgart PJ vs Pancreaticogastrostomy
• PJ with external stent vs PG with external stent
• P-duct stent  
• Omental roll up

• Medication
• Somatostatin analogue
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No statistical difference
Cheng Y, Briarava M, Lai M, et al.Pancreaticojejunostomy versus pancreaticogastrostomy reconstruction for the prevention of postoperative pancreatic fistula following pancreaticoduodenectomy. Cochrane Database Syst Rev. 2017 Sep 12;9(9):CD012257

- 10 RCTs that enrolled a total of 1629 participants.
- Effects of pancreaticogastrostomy compared to pancreaticojejunostomy on postoperative pancreatic fistula
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- 206 patients undergoing PD, Prospectively data collection
- Blumgart PJ was associated with shorter postoperative hospital stay (median 

(range) 25 (10–99) vs. 27 (10–97) days, P = 0.022). 
- Surgical mortality in Blumgart PJ vs PG(0 vs 4.9%, P = 0.030). 
- The CR-POPF by Blumgrt PJ is significantly lower than that by PG for overall 

patients (7% vs. 20%, P = 0.007), especially for those in intermediate fistula 
risk zone (6% vs. 21%, P = 0.048) and high fistula risk zone (14% vs. 47%, P = 
0.038) 

Wang SE, Chen SC, Shyr BU, Shyr YM. Comparison of Modified Blumgart pancreaticojejunostomy and pancreaticogastrostomy after pancreaticoduodenectomy. HPB (Oxford). 2016 Mar;18(3):229-35. 
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Andrianello S, Marcheg iani G, Malleo G, et al. Pancreaticojejunostomy With Externalized Stent vs Pancreat icogastrostomy With Externalized Stent for Patients With High -Risk Pancreat ic Anastomosis: A Single-Center, Phase 3, Randomized Clinical Trial. JAMA Surg. 2020;155(4):313–321. 

Cattel-Warren duct-to-mucosa technique
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Chenchen Guo, Bin Xie, Diandian Guo, Does pancreatic duct stent placement lead to decreased postoperative pancreatic fistula rates after pancreaticoduodenectomy? A meta-analysis, International Journal of Surgery, Volume 103, 2022
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Tangtawee P, Mingphruedhi S, Rungsakulkij N, Suragul W, Vassanasiri W, Muangkaew P. Prospective randomized controlled trial of omental roll-up technique on pancreatojejunostomy anastomosis for reducing perioperative complicat ion in patients undergoing pancreatoduodenectomy. J Hepatobiliary Pancreat 
Sci. 2021 May;28(5):450-456. 

- Prospectively RCT, N = 24 patients
- The incidence of POPF was not different between the 
omental roll-up group (n = 5, 14.7%) and non-omental roll-up 
group (n = 7, 20.6%) (P = 0.525). 
- No differences were found in postoperative hemorrhage after 
pancreatectomy, delayed gastric emptying, and chyle leakage 
between the groups.
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Adiamah A, Arif Z, Berti F, Singh S, Laskar N, Gomez D. The Use of  Prophylactic Somatostatin Therapy Following Pancreaticoduodenectomy: A Meta-analysis of Randomised Controlled Trials. World J Surg. 2019 Jul;43(7):1788-1801.
Ayman El Nakeeb, Ahmed ElGawalby, Mahmoud A. Ali, et als., Efficacy of octreotide in the prevention of complications after pancreaticoduodenectomy in patients with soft pancreas and non-dilated pancreatic duct: A prospective randomized trial, Hepatobiliary & Pancreatic Diseases International , Volume 17, Issue 1, 2018, Pages 59-63,

Not effectively for decreasing incidence of POPF
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Schorn S, Vogel T, Demir IE, et al.. Do somatostatin-analogues have the same impact on postoperative morbidity and pancreatic fistula in patients after pancreaticoduodenectomy and distal pancreatectomy? - A systematic review with meta-
analysis of randomized-controlled trials. Pancreatology. 2020 Dec;20(8):1770-1778. doi: 10.1016/j.pan.2020.10.043. Epub 2020 Oct 22. PMID: 33121847.
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Sardar Shahmir B. Chauhan, Benjamin Vierra et al., Prophylactic somatostatin analogs for postoperative pancreatic fistulas: a  cross-sectional survey of AHPBA surgeons, HPB, Volume 26, Issue 10, 2024

Currently trend
29.4% used in current practice

Reasons for not prescribing
- Lack of high quality 

data(62.7%)
- Limited efficacy(34.4%)
- High cost(30.4%)
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Management
The aim of this management is to 
 - control the patient’s fluid
 - electrolyte 
 - nutritional status

B. Malgras, S. Dokmak, B. Aussilhou, et al. Management of postoperative pancreatic fistula after pancreaticoduodenectomy, Journal of Visceral Surgery, Volume 160, Issue 1, 2023, Pages 39-51, ISSN 1878-7886
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Management
Monitoring 

• Clinical (vital constants, abdominal pain, feeding, transit, appearance and 
quantity of drained fluids, skin condition at the drain orifice if POPF is 
prolonged or high-flow, biological result(haemoglobin, leukocytosis, CRP, 
creatinine))

• Fluid and electrolyte rebalancing
• Routine CT scan?

B. Malgras, S. Dokmak, B. Aussilhou, et al. Management of postoperative pancreatic fistula after pancreaticoduodenectomy, Journal of Visceral Surgery, Volume 160, Issue 1, 2023, Pages 39-51, ISSN 1878-7886
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Smits FJ, Henry AC, Besselink MG, Busch OR et al. , Dutch Pancreatic Cancer Group. Algorithm-based care versus usual care for the early recognition and management of complications after pancreatic resect ion in the Netherlands: an open-label,  nationwide, stepped-wedge cluster-randomised trial. Lancet. 2022 May

- Jan 2018 to Nov 2019, all 1805 patients who had 
pancreatic resection in multi high volume center in 
Netherland
- 1748 patients (885 receiving usual care and 863 
receiving algorithm-center care)
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Smits FJ, Henry AC, Besselink MG, Busch OR et al. , Dutch Pancreatic Cancer Group. Algorithm-based care versus usual care for the early recognition and management of complications after pancreatic resect ion in the Netherlands: an open-label,  nationwide, stepped-wedge cluster-randomised trial. Lancet. 2022 May

Not difference
Less incidence of bleeding that required invasive 

intervention and new onset organ failure HPB surgery complications: Ativitch Asavachaisuvikom,MD.(F) Slide 31/78



Management
Nutrition
- NPO vs Enteral feeding vs TPN

   ISGPS 2016 

 BL : oral

 grade B or C : may related with complication, suggest enteral nutrition or fasting with TPN 

- Caloric goals : cover at least 80% of energy requirements (calculated by the 25 — 30 kcal/kg/day 
formula) to facilitate closure of the POPF and reduce the risk of complications 

- Continued oral feeding is easier with PJ than with PG, because with the latter the flow of food can 
increase the flow rate of drainage from the POPF 

 Bassi C,  Marcheg iani G, Dervenis C et al., International Study Group on Pancreatic Surgery (ISGPS).  The 2016 update of the International Study Group (ISGPS) definition and grading of postoperative pancreatic fistula:  11 Years After. Surgery. 2017 Mar;161(3):584-591
McClave SA, Taylor BE, Mart indale RG, et al. Guidelines for the provision and assessment of nutrition support therapy in the adult cr itically ill patient: Society of Crit ical Care Medicine (SCCM) and American Society for Parenteral and Enteral Nutri- tion (A.S.P.E.N.).  J Parenter Enteral Nutr 2016;40:159—211. 
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Management

After diagnosis of POPF, patients were randomized in a 1:1 ratio 
POD5 start non dietary intake(NDI groups) or dietary intake(DI groups)
In NDI groups, fasted until drain removal. 
Parenteral nutrition was commenced after surgery via a central venous catheter.
No somatostatin analogue

Fujii T, Nakao A, Murotani K, et al. Influence of food intake  on the healing process of postoperative pancreatic fistula after pancreatoduodenectomy: a multi-institutional randomized controlled trial. Ann Surg Oncol 2015;22:3905—12. 
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Management

Wu JM, Kuo TC, Chen HA, et al. Randomized trial of oral versus enteral feeding for patients with postoperative pancreatic fistula after pancreatoduodenectomy. Br J Surg. 2019 Feb;106(3):190-198. 

- RCT, 114 patients
- All patient underwent intraoperative placement of a 16-Fr single-lumen 

gastrojejunal tube (GJT) 
- All patients start feeding at 12 hr after surgery
- Enroll patient in 2 groups at POD3 when POPF was developed
- Enteral → oral groups if non caloric target
- Oral → enteral if DGE was present
- If cannot achieved caloric target, TPN was added
  

Oral feeding in patients with POPF after pancreatoduodenectomy did not increase the duration 
or grade of POPF, and was associated with reduced duration of stay and hospital costs 
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Management
Medication

- Somatostatin analogue

 No clear recommendations 

Intervention

- Pancreatic duct stent
- Retrospective study ; ERCP with p-duct stent was not seen benefit in distal pancreatectomy 

 
   

Schorn S, Vogel T, Demir IE, et al.. Do somatostatin-analogues have the same impact on postoperative morbidity and pancreatic fistula in patients after pancreaticoduodenectomy and distal pancreatectomy? - A systematic review with meta-analysis of 
randomized-controlled trials. Pancreatology. 2020 Dec;20(8):1770-1778. doi: 10.1016/j.pan.2020.10.043. Epub 2020 Oct 22. PMID: 33121847.

Linder, S., Holmberg, M., Agopian-Dahlenmark, L. et al. Endoscopic main duct stenting in refractory postoperative pancreatic fistula after distal pancreatectomy – a friend or a foe?. BMC Surg 24, 33 (2024). https://doi.org/10.1186/s12893-023-02233-x
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Management

B. Malgras, S. Dokmak, B. Aussilhou, et al. Management of postoperative pancreatic fistula after pancreaticoduodenectomy, Journal of Visceral Surgery, Volume 160, Issue 1, 2023, Pages 39-51, ISSN 1878-7886
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Severe hemodynamic instability 
was the most common indication 

Main indications were Sepsis 
(22.3%), PPH (17.3%)

Alessio Marchetti, Gaetano Corvino, Giampaolo Perri, Reoperation for pancreatic fistula: a systematic review of completion pancreatectomy vs. pancreas-preserving-procedures and outcomes, HPB, Volume 27, Issue 2, 2025
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More Frequent postoperative DM
Mortality rate 7 – 40%

Early re-operation was significant decrease 
(63% to 30%)

30 % further relaparotomy rate 
and 2-48 % mortality rate 

5 cases report, 80 % of patients 
survived without diabetes

No dead

Survival rate was 83 % 
preservation of remnant 

pancreatic function in 75 % 

4 patients, No patient required 
second relaparotomy or died 

Largest series is 68 patients, a second 
relaparotomy was necessary in 13.3 % of 
cases and the mortality rate was 33.3 %. 

Further relaparotomies were necessary in 
23.1 %, the mortality rate was 15.3 %, 

7.7% develope DM and 77% developed PEI 

Alessio Marchetti, Gaetano Corvino, Giampaolo Perri, Reoperation for pancreatic fistula: a systematic review of completion pancreatectomy vs. pancreas-preserving-procedures and outcomes, HPB, Volume 27, Issue 2, 2025

Widely mortality rate 0 – 67%
Decrease blood loss and operative time
Need technically demand depend by 

center experience
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Alessio Marchetti, Gaetano Corvino, Giampaolo Perri, Reoperation for pancreatic fistula: a systematic review of completion pancreatectomy vs. pancreas-preserving-procedures and outcomes, HPB, Volume 27, Issue 2, 2025
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Take home message for POPF
• Definition : Drain amylase > 3 times ULN on/after POD3
• Grading : ISGPS 2016

• Grade B : persistent drainage > 3 weeks, PCD, endoscopic management, 
angiographic procedure, signs of infection

• Grade C : Reoperation, Organ failure, Death
• No proven strategies for decrease incidence of grade B+C POPF
• Management : 

• Conservative 
• Surgery : may be performed in patients with hemodynamic instability or sepsis
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Postpancreatectomy hemorrhage(PPH)
• Definition,

“Postoperative hemorrhage after pancreatic resection including 
intraabdominal hemorrhage and gastrointestinal hemorrhage”

• Incidence 0.8 - 16.1 % 
•Mortality–related PPH rate 0% - 30.8 %
•Ramathibodi hospital, incidence 9.3% 

Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an International Study Group of Pancreatic Surgery (ISGPS) definition. Surgery. 2007 Jul;142(1):20-5.
Jilesen AP, Tol JA, Busch OR, van Delden OM, van Gulik TM, Nieveen van Dijkum EJ, et al. Emergency management in patients with late hemorrhage after pancreatoduodenectomy for a periampullary tumor. World J Surg 2014;38(9):2438e47. 

Feng J, Chen YL, Dong JH, Chen MY, Cai SW, Huang ZQ. Post-pan- creaticoduodenectomy hemorrhage: risk factors, managements and out- comes. Hepatobiliary Pancreat Dis Int 2014;13(5):513e22.  
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Postpancreatectomy hemorrhage
• Defined by 3 parameters;

• Onset 
• Location
• Severity

Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an International Study Group of Pancreatic Surgery (ISGPS) defin it ion. Surgery. 2007 Jul;142(1):20-5. 
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Postpancreatectomy hemorrhage
• Defined by 3 parameters;

• Onset : Early(within 24 hours) vs Late(more than 24 hours)
• Location
• Severity

Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an International Study Group of Pancreatic Surgery (ISGPS) defin it ion. Surgery. 2007 Jul;142(1):20-5. 
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Postpancreatectomy hemorrhage

Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an International Study Group of Pancreatic Surgery (ISGPS) defin it ion. Surgery. 2007 Jul;142(1):20-5. 

Early onset (within 24 hours) 
• Technical failure 

• Inadequate hemostatic at time of surgery
• A slipped ligature
• Bleeding from anastomosis

• Underling coagulopathy 
• Diffuse hemorrhage from retroperitoneum
• Jaundice 

Late onset (more than 24 hours)
• Mortality rates ranged from 15% to 58%

• Complex pathogenesis
• surgical trauma (including vascular 

skeletonization during lymphadenectomy)
• vascular erosion secondary to anastomotic 

leakage 
• intra-abdominal abscess
• pseudoaneurysm formation
• intraluminal ulcerations
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Postpancreatectomy hemorrhage
• Defined by 3 parameters;

• Onset : Early(within 24 hours) vs Late(more than 24 hours)
• Location : Right vs Left pancreatic resection, Intraluminal vs Extraluminal
• Severity

Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an International Study Group of Pancreatic Surgery (ISGPS) defin it ion. Surgery. 2007 Jul;142(1):20-5. 
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Right side 
pancreatic resection

Left side 
pancreatic resection

Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an International Study Group of Pancreatic Surgery (ISGPS) defin it ion. Surgery. 2007 Jul;142(1):20-5. 
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Early PPH 
- Pancreatic remnant in 41.2%(7/17) 

Late PPH 
- GDA stump in 27.4%

-   CHA in 21.4%
- Pancreatic remnant in 9.3%

Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an International Study Group of Pancreatic Surgery (ISGPS) defin it ion. Surgery. 2007 Jul;142(1):20-5. 
Thomas A. Maccabe, Harry F. Robertson, James Skipworth, et als, A systematic review of post-pancreatectomy haemorrhage management strat ified according to ISGPS grading, HPB, Volume 24, Issue 7, 2022

HPB surgery complications: Ativitch Asavachaisuvikom,MD.(F) Slide 47/78



Postpancreatectomy hemorrhage
•Location
• Intraluminal 

• anastomosis suture line at stomach or duodenum
• pancreatic surface at anastomosis
• stress ulcer
• pseudoaneurysm 

• Extraluminal 
• anastomosis suture line at stomach or duodenum
• pancreatic surface at anastomosis
• stress ulcer
• pseudoaneurysm 

Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an International Study Group of Pancreatic Surgery (ISGPS) defin it ion. Surgery. 2007 Jul;142(1):20-5.
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Postpancreatectomy hemorrhage
• Defined by 3 parameters;

• Onset : Early(within 24 hours) vs Late(more than 24 hours)
• Location : Right vs Left pancreatic resection, Intraluminal vs Extraluminal
• Severity : Mild vs Severe

Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an International Study Group of Pancreatic Surgery (ISGPS) defin it ion. Surgery. 2007 Jul;142(1):20-5. 
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Wente MN, Veit JA, Bassi C, et al. Postpancreatectomy hemorrhage (PPH): an International Study Group of Pancreatic Surgery (ISGPS) defin it ion. Surgery. 2007 Jul;142(1):20-5. 
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Grade A PPH shared the same outcome of patients without PPH. Grade B PPH 
included two categories of patients with different treatment modalities 

Duarte Garcés AA, Andrianello S, Marchegiani G, et al. Reappraisal of post-pancreatectomy hemorrhage (PPH) classifications: do we need to redefine grades A and B? HPB (Oxford). 2018 Aug;20(8):702-707. 
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Postpancreatectomy hemorrhage
• Prevention techniques

• 5 RCT reported in strategies that significantly reduced the rate of PPH  after PD
• small jejunal incision 
• falciform ligament wrap around the gastroduodenal artery stump 
• pancreaticojejunostomy (vs pancreaticogastrostomy) 
• perioperative pasireotide administration
• algorithm-based postoperative patient management 

• No significant reported to reduced the rate of PPH after distal pancreatectomy

Montorsi RM, Zonderhuis BM, Daams F et al, Treatment strategies to prevent or mitigate the outcome of postpancreatectomy hemorrhage: a review of randomized trials. Int J Surg. 2024 Oct 1;110(10):6145-6154. 
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Small jejunal incision groups was significant reduced the rate of PPH

di Mola FF, Grottola T, Panaccio P, Tavano F, De Bonis A,  Valvano MR, Di Sebastiano P. End-to-side duct-to-mucosa pancreaticojejunostomy after pancreaticoduodenectomy A comparison trial of small versus larger jejunal incision. A single center experience. Ann Ital Chir. 2020
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445 patients were randomized 
in 2 groups
Per protocol analysis showed 
a significant reduction in the 
intervention group (odds ratio 
0.26 (95 per cent c.i. 0.09 to 
0.80); P = 0.017)

Welsch T, Mu ̈ssle B, Korn S, et al. Pancreatoduodenectomy with or without prophylact ic falciform ligament wrap around the hepatic artery for prevention of postpancreatectomy haemorrhage: randomized clin- ical trial (PANDA trial). Br J Surg 2021;109:37–45. 
Marique L, Codjia T, Dembinski J, Dokmak S, Aussilhou B, Jehaes F, Cauchy F, Lesurtel M, Sauvanet A. Retromesenteric omental flap as arterial coverage in pancreat icoduodenectomy: A novel technique to prevent postpancreatectomy hemorrhage. Surgery.  2024 Aug;176(2):440-446.

Wang, Z., Wang, Y. , Zhu, C. et al. Prevention of postpancreatectomy hemorrhage after laparoscopic pancreaticoduodenectomy by wrapping ligamentum teres hepatis surrounding hepat ic portal artery. Sci Rep 14, 18332 (2024). https://doi.org/10.1038/s41598-024-69292-9 

Arterial coverage with omental flap 
 was significant reduced the rate of PPH
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Management
• Depend on grading and center experience

Kosuke Kobayashi, Yosuke Inoue, Kojiro Omiya, et al, Diagnosis and management of postpancreatectomy hemorrhage: A single-center experience of consecutive 1,096 pancreatoduodenectomies, Pancreatology, Volume 23, Issue 3, 2023

January 2010 – March 2021
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Laparotomy was indicated in
- Early extraluminal PPH 
- Patients whom no imaging 
modality or physical examination 
could identify the source of 
bleeding 
- Hemodynamic unstable

Kosuke Kobayashi, Yosuke Inoue, Kojiro Omiya, et al, Diagnosis and management of postpancreatectomy hemorrhage: A single-center experience of consecutive 1,096 pancreatoduodenectomies, Pancreatology, Volume 23, Issue 3, 2023
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Take home message for PPH
•Definition : postoperative hemorrhage after pancreatic resection
•Grading depend on onset, location and severity
•Management 
• Resuscitation
• Intervention : Endoscopy vs angioembolization
• Laparotomy : early extraluminal PPH, Hemodynamic unstable
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Delayed gastric emptying(DGE)
• Definition

“The inability to tolerate solid food or prolonged nasogastric tube requirement.”

• Incidence 3.2 – 59% (Average clinically relevant DGE (grades B and C) in 46 studies with 10013 
cases was 14.3%)

Wente MN, Bassi C, Dervenis C, et al. Delayed gastric emptying (DGE) after pancreatic surgery: a suggested definition by the International Study Group of Pancreatic Surgery (ISGPS). Surgery. 2007 Nov;142(5):761-8. doi: 10.1016/j.surg.2007.05.005. PMID: 17981197
Panwar R, Pal S. The International Study Group of Pancreatic Surgery definition of delayed gastric emptying and the effects o f various surgical modifications on the occurrence of delayed gastric emptying after pancreatoduodenectomy. Hepatobiliary Pancreat 

Dis Int. 2017 Aug 15;16(4):353-363..

HPB surgery complications: Ativitch Asavachaisuvikom,MD.(F) Slide 59/78



Wente MN, Bassi C, Dervenis C, et al. Delayed gastric emptying (DGE) after pancreatic surgery: a suggested definition by the International Study Group of Pancreatic Surgery (ISGPS). Surgery. 2007 Nov;142(5):761-8. doi: 10.1016/j.surg.2007.05.005. PMID: 17981197.

HPB surgery complications: Ativitch Asavachaisuvikom,MD.(F) Slide 60/78



Delayed gastric emptying(DGE)
Surgical technique and DGE

• PPPD vs Standard PD
• There was no difference in the DGE rates between PPPD and standard PD 

in a Cochrane review by Diener et al

• Pylorus and DGE
• Hypothesis : rate of DGE was increase in PPPD group due to pyloric spasm
• Few meta-analysis(retrospective data) : SSPD was decrease rate of DGE 

when compare with PPPD
• SSPD vs Whipple operation still unknown

Diener MK, Fitzmaurice C, Schwarzer G, Seiler CM, Hu ̈ttner FJ, Antes G, et al. Pylorus-preserving pancreaticoduodenec- tomy (pp Whipple) versus pancreaticoduodenectomy (clas- sic Whipple) for surgical t reatment of periampullary and pancreatic carcinoma. Cochrane Database Syst Rev 2014;11: CD006053.
Zhou Y, Lin L, Wu L, Xu D, Li B. A case-matched comparison and meta-analysis comparing pylorus-resecting pancreatico- duodenectomy with pylorus-preserving pancreaticoduodenec- tomy for the incidence of postoperat ive delayed gastric empty- ing. HPB (Oxford) 2015;17:337-343. 
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Delayed gastric emptying(DGE)
• Billroth I vs Billroth II vs Roux-en-Y reconstruction 
• No statistically significant difference in the rate of DGE grade B/C between 

Roux-en-Y compared to Billroth (overall OR 1.83 [CI 95% 0.76-4.42], p= 
0.18).

• Antecolic vs retrocolic gastrojejunal anastomosis 
• Zhou et al. meta-analysis : recruited 5 RCTS, 534 patients showed that no 

significant difference in route of GJ anastomosis(odds ratio, 0.66; 95 % 
confidence interval, 0.32 to 1.33; P = 0.24)

Zhou, Y.,  Lin, J., Wu, L. et al. Effect of antecolic or retrocolic reconstruction of the gastro/duodenojejunostomy on delayed gastric emptying after pancreaticoduodenectomy: a meta-analysis. BMC Gastroenterol 15, 68 (2015).
Montorsi, Roberto M.,  Strijbos, Bo T.M., Stommel, Martijn W.J., et al.. Preventing and Treat ing Delayed Gastric Emptying (DGE) after Pancreatic Surgery: A Systematic Review and Meta-analysis of Randomized Controlled Trials. Annals of Surgery ():10.1097/SLA.0000000000006642, January 29, 2025

Hwang HK, Lee SH, Han DH, Choi SH, Kang CM, Lee WJ. Impact of Braun anastomosis on reducing delayed gastric emptying followin g pancreaticoduodenectomy: a prospective, randomized controlled trial. J Hepatobiliary Pancreat Sci. 2016 Jun;23(6):364-72. doi: 10.1002/jhbp.349. Epub 2016 Apr 24. 
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Delayed gastric emptying(DGE)
• Braun’s enteroenterostomy

• Clinically relevant DGE (grades B and C) 
was marginally more frequent in the No-
Braun group (23.3% vs. 3.3%, P = 0.052). 

• In a multivariable analysis, No-Braun 
anastomosis was an independent risk 
factor for developing clinically relevant 
DGE (odds ratio = 
16.489;95%CI[1.287,211.195]; P = 0.031).

Hwang HK, Lee SH, Han DH, Choi SH, Kang CM, Lee WJ. Impact of Braun anastomosis on reducing delayed gastric emptying followin g pancreaticoduodenectomy: a prospective, randomized controlled trial. J Hepatobiliary Pancreat Sci. 2016 Jun;23(6):364-72. doi: 10.1002/jhbp.349. Epub 2016 Apr 24. 
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Marchegiani G, Di Gioia A, Giuliani T, et al. Delayed gastric emptying after pancreatoduodenectomy: One complication, two different entit ies. Surgery. 2023 May;173(5):1240-1247. 

Primary DGE : otherwise 
Secondary DGE : occurring contemporarily or immediately afterward 
(<5 days) with the development of another complication including 
perigastric collection, POPF, PPH, chyle leak, biliary leak, and 
gastrointestinal leak 

The primary form resolves earlier, and its occurrence might be reduced by pylorus 
preservation. For the secondary form, clinicians should focus on preventing and 

treating other trigger complications 
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Delayed gastric emptying(DGE)
• Management

• Work up : 

• CT for evaluate collection 

• Upper GI swallowing or EGD for evaluate mechanical obstruction

• NG tube for decompression

• The time of removal of NGT was determined when drainage is less than 500mL/day.

• Motilin receptors agonists like erythromycin have shown to decrease postoperative DGE 

• If DGE persists, endoscopic insertion of a jejunal feeding tube 

• Correct cause

Lytras D, Paraskevas KI, Avgerinos C, Manes C, Touloumis Z, Paraskeva KD, et al. Therapeutic strategies for the management of delayed gastric emptying after pancreat ic resection. Langenbecks Arch Surg.  2007;392(1):1-12.
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Post pancreatectomy acute pancreatitis (PPAP)

• ISGPS 2022 Definition
“acute inflammatory condition of the pancreatic remnant occurring in the setting 

of a partial pancreatic resection and initiated early in the perioperative period 
within the first 3 PODs.”

• POH (Postoperative Hyperamylasemia)
“As only biochemical evidence, POH had, by definition, no clinically relevant 

impact. Notably, POH did not result in any deviation in the normal postoperative 
recovery course.”

Marcheg iani G, Barreto SG, Bannone E, et al. International Study Group for Pancreatic Surgery. Postpancreatectomy Acute Pancreatitis (PPAP): Definition and Grading From the Internat ional Study Group for Pancreatic Surgery (ISGPS).  Ann Surg. 2022 Apr 1;275(4):663-672. 
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Post pancreatectomy acute pancreatitis (PPAP)

Retrospective studies

• PPAP may also lead to other local complications 
especially peripancreatic collections and PPH 
developing severe morbidity showed concurrent 
complications. 

• Postpancreatectomy necrotizing pancreatitis is 
extremely rare

Marcheg iani G, Barreto SG, Bannone E, et al. International Study Group for Pancreatic Surgery. Postpancreatectomy Acute Pancreatitis (PPAP): Definition and Grading From the Internat ional Study Group for Pancreatic Surgery (ISGPS).  Ann Surg. 2022 Apr 1;275(4):663-672.
Bannone, Elisa MD; Andrianello, Stefano MD; Marcheg iani, Giovanni MD, PhD, et al.Postoperative Acute Pancreatitis Following Pancreat icoduodenectomy: A Determinant of Fistula Potentially Driven by the Intraoperative Fluid  Management. Annals of Surgery 268(5):p 815-822, November 2018
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- 272 patients, Retrospective 2010-2021
- PPAP occurred in 40 (14.7 %) patients, and it was 

significantly related to higher rates of clinically-
relevant postoperative pancreatic fistula (CR-POPF) 
(p < 0.001), post-pancreatectomy hemorrhage (PPH) 
(p < 0.001) and major complications (Clavien-
Dindo>=3a) (p < 0.001) 

Bellotti R, Pably D, Morell-Hofert D, et al. Post-pancreatectomy acute pancreatitis after pancreatoduodenectomy: Analysis of a clin ically-relevant complication in a single-center retrospective study. Pancreatology. 2024 Feb;24(1):137-145. 
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Post hepatectomy hemorrhage

• ISGLS 2011 Definition

“Hb drop >3 g/dl post-operatively compared with post-operative baseline 
level and/or any post-operative transfusion of PRBCs for a falling Hb 
and/or the need for invasive re-intervention (e.g. embolization or re-

laparotomy) to stop bleeding.”

• Incidence 4.2-10%

Rahbari NN, Garden OJ, Padbury R, et al.. Post-hepatectomy haemorrhage: a definition and grading by the International Study Group of Liver Surgery (ISGLS). HPB (Oxford). 2011 Aug;13(8):528-35. 
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Post hepatectomy hemorrhage

Rahbari NN, Garden OJ, Padbury R, et al.. Post-hepatectomy haemorrhage: a definition and grading by the International Study Group of Liver Surgery (ISGLS). HPB (Oxford). 2011 Aug;13(8):528-35. 
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Post hepatectomy hemorrhage

Rahbari NN, Garden OJ, Padbury R, et al.. Post-hepatectomy haemorrhage: a definition and grading by the International Study Group of Liver Surgery (ISGLS). HPB (Oxford). 2011 Aug;13(8):528-35. 
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Post hepatectomy hemorrhage

• Causes
• Bleeding from the surfaces of the residual liver
• Incomplete intraoperative hemostasis
• Vascular sutures loosened or fallen off

Jin, Shan & Fu, Quan & Wuyun, Gerile & Wuyun, Tu. (2013). Management of post-hepatectomy complications. World journal of gastroenterology : WJG. 19. 7983-7991. 10.3748/wjg.v19.i44.7983. 
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Post hepatectomy hemorrhage

- Retrospectively, 77 patients (0.2% of 32 856 hepatectomy patients) for re-exploration from 2001 to 2010 
- The most common anatomic site of intra-abdominal haemorrhage 

- cut surface of the liver (n = 51, 66.2%)
- perihepatic ligaments (n = 19, 24.7%)
- splenic fossa  (n = 7, 9.1%)
- the diaphragm (n = 6, 7.8%)
- retroperitonium (n = 6, 7.8%)
- right adrenal gland (n = 3, 3.9%)
- gallbladder bed (n = 2, 2.6%). 

Aijun Li, Bin Wu, Weiping Zhou, Weifeng Yu, Li Li, Hang Yuan, Mengchao Wu, Post-hepatectomy haemorrhage: a single-centre experience, HPB, Volume 16, Issue 11, 2014,
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Post hepatectomy hemorrhage

- Timing for return to OR based on surgeon adjustment
- The most common clinical signs of haemorrhage in patients who were returned to the OR after hepatectomy were blood 

in the drain postoperative shock and a decrease in serum haemoglobin. 

Aijun Li, Bin Wu, Weiping Zhou, Weifeng Yu, Li Li, Hang Yuan, Mengchao Wu, Post-hepatectomy haemorrhage: a single-centre experience, HPB, Volume 16, Issue 11, 2014,
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- From January 2000 to December 2009, 2,086 elective liver resections were performed in the Department of HBP 
Surgery and Liver Transplantation at Beaujon Hospital
- Reoperation for bleeding was required in 12 (0.6 %)
- Criteria for re-laparotomy included evidence of blood loss via abdominal drain and/or imaging associated with 

(1) Hb drop >= 3 g/dL from baseline or 
(2) Hemodynamic instability with continuing requirement of packed red blood.

- The causes of bleeding were the hepatic vein branch (n=4), liver cut surface (n=3), and a hepatic artery branch 
(n=2). In three cases, no bleeding spot was identified.
- Postoperative death occurred in 3 patients (25 %) between 15 and 18 days after re-laparotomy

Lim, C., Dokmak, S., Farges, O. et al. Reoperation for post-hepatectomy hemorrhage: increased risk of mortality. Langenbecks Arch Surg 399, 735–740 (2014). https://doi.org/10.1007/s00423-014-1189-3
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Post hepatectomy hemorrhage

Role for embolization?

Insufficient data
May have role in delayed 

onset (more than 24 hours)
level of evidence : opinion

Lim, C., Dokmak, S., Farges, O. et al. Reoperation for post-hepatectomy hemorrhage: increased risk of mortality. Langenbecks Arch Surg 399, 735–740 (2014). https://doi.org/10.1007/s00423-014-1189-3
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