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Post – Pancreatectomy Complications

• One of the most debated topics in pancreatic surgery

• Rate of complications among the highest in abdominal surgery

• Mortality <5%

• Morbidity 30 – 60%

• Impact on patient recovery and hospital stay

• Massive utilization of resources and cost for the health system

• Definitions

• ISGPS



Post – Pancreatectomy Complications

• Post Operative Pancreatic Fistula (POPF)

• Post Pancreatectomy Hemorrhage (PPH)

• Delayed Gastric Emptying (DGE)

• Bile Leakage

• Chyle Leak

• Post Pancreatectomy Acute Pancreatitis (PPAP)



JACS 2015





Post Operative Pancreatic Fistula (POPF)

• The most feared complication

• The “Achilleas heal”

• Death responsibility: 35-90% after pancreatic resection

• POPF   PPH / DGE / Adj Chemo

• POPF after PD: 11% - 25%

                      DP: 13% - 30%  (less CR)

• Usually between 3rd – 7th PODs

• Preop factors:

 ASA  diabetes

 gender  cardiovascular

 BMI  hypoalbuminemia



Surgery 2017

≥POD 3



POPF



J Am Coll Surg 2013



JACS 2013



0 points  1 – 2  points  3 – 6  points   7 – 10 points

JACS 2013



Ann Surgery 2017



Preventive Strategies

• Extent of Mobilization and Vascularity

• Pancreatoenteric Anastomosis vs None

• Duct-to-Mucosa vs Invagination

• Pancreatojejunostomy (PJ) vs Pancreatogastrostomy (PG)

• Roux-en-Y vs Single Loop Reconstruction

• Selective Use of Drains

• Role of Stents

• Octreotide

• Fibrin glue

• Role of Omentum and Falciform ligament

• Staple line reinforcement in DP

World J Surg 2019

Cochrane Database Syst Rev 2017

Ann Surg 2017



J Am Coll Surg 2015



POPF Treatment

• Drainage

• Inhibition of food-induced pancreatic secretion

• Low-fat diet

• TPN – Enteral feeding

• Daily energy supply 20-30kcal/kg body weight

• Somatostatin

• Broad spectrum antibiotics

• Intervention for intraabdominal collections and abscess

• Under US / CT scan / EUS

• ERCP for POPF after DP

• Monitoring - ICU

• Re-Operation SHOULD be the Last Resort!!!

Langenbecks Arch Surg 2016

HPB (Oxford) 2009

J Gastrointest Surg 2013



↓↓Mortality>50%!!!

Lancet 2022





Post – Pancreatectomy Hemorrhage (PPH) 

• Lower incidence compared with POPF

• 3% to 10% after pancreatectomy

• Major complication!!!

• Mortality rates 30% to 50%

• Time of Onset  a.Early<24hrs

   b.Late>24hrs (2nd-3rd post week)

• Location  a.Intraluminal

   b.Extraluminal

• Severity  a.Mild

   b.Severe



Surgery 2007

PD         DP



Surgery 2007



Surgery 2007



JAMA Surgery 2023

N=1229 PDs/2 centers in Germany





▪… as minor blood loss via surgical drains or the gastrointestinal tract with an 

asymptomatic interval between bleeding and hemorrhagic shock, has now been 

reported to precede with a delayed massive hemorrhage in 25 to 100% of 

cases…

▪ Prelude delayed massive hemorrhage (>5 POD)

▪erosive bleeding of skeletonized vessels 

▪pseudoaneurysm rupture 

▪  Prophylactic embolization may reduce the volume of blood transfusion and      

hospital stay



“sentinel bleed”



Delayed Gastric Emptying (DGE)

• Rarely a life-threatening complication

• Significant impact on the postop course

• Pt discomfort, longer hospital stay, increased readmission

• 13% - 45% after PD

• Predisposing factors: POPF – Intraabdominal Abscess

   Absence of hormonal stimulation – Motilin - CCK

   Devascularization/denervation of pylorus 

   Extent of Lymphadenectomy

   Diabetes

   Blood loss / Operative time / PVR

   Whipple vs PPPD

   Antecolic vs Retrocolic

   Handsewn vs Stapled

   PJ vs PG

Cochrane Database Syst Rev 2016

Dig Surg 2016



Surgery 2007



Delayed Gastric Emptying (DGE)

• Clinical Diagnosis

• Symptomatic treatment

• NG Decompression

• Oral fasting

• TPN / Enteral feeding

• Contrast studies (gastroparesis)

• Endoscopy (ulceration, esophageal fungal infection)

• Proper POPF/Intraabdominal Collection Drainage

• Promotility drugs

• Low-dose Erythromycin

Surgery 2014

Ann Surg 2016



Surgery 2015



Bile Leakage

• Incidence varies between 2.2% and 8%

• Benign clinical course

• Increase hospitalization and morbidity

• If POPF(+)     Mortality >30%!!!

• Technical issues

• Small caliber and thin CBD

• Duct devascularization after ext portal lymphadenectomy

• Single layer, End-to-side hepaticojejunostomy

• Interrupted, fine sutures 4-0, 5-0

• “Parachuting” technique

• Drain

• Resolve spontaneously 50%

• PTC – PTBD      Surgery 2018
       HPB 2017
       World J Surg 2014
 



Surgery 2011



Chyle Leak

• Presence of a lipid-rich milky fluid from drains

• After POD3

• 4% - 10%

• Inadvertent injury to the cisterna chyli and/or tributaries

• Radical resection / Extended lymphadenectomy

• Neoadjuvant therapy

• Malabsorption/Malnutrition/Intraabdominal collections

• Treatment with low-fat diet with restriction of long chain triglycerides

• TPN / Enteral feeding

• Somatostatin analogues

Br J Surg 2017

World J Surg 2013



Surgery 2018



Post - Pancreatectomy Acute Pancreatitis (PPAP)

• Recently diagnosed entity

• Rate 1% - 67%

• Manipulation, mobilization, vascular impairment, pancreatic juice stasis

• acinar cell disruption

• Intracellular activation of proteolytic enzymes

• Pancreatic parenchymal edema

• Peripancreatic inflammation

•              SIRS



Ann Surg 2022



J Gastrointest Surg 2022

Pre – OP    Day 5th     Day 7th



J Gastrointest Surg 2022



Ann Surg 2023



Cancers 2024

> 1000 PDs



Failure to rescue (FTR) is defined:

- as the number of patients who die after developing a 

major complication divided by the number of patients with a 

major complication

- Metric used to evaluate treatment quality

Ann Surg 2021



HPB 2018



HPB (Oxford) 2019



HPB (Oxford) 2019



JACS 2010



Conclusion

• Incidence of post pancreatectomy complications remains high

• POPF, PPH, DGE, Bile Leakage, Chyle Leak, PPAP

• ISGPS: 

  a. Standardized Definitions

  b. Clinical Grading Systems

• Comparison of intraop techniques and management decisions

• High-volume specialized units

• Multidisciplinary experience - FTR

• Personalized treatment
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