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Pancreatic Injury

• Confounding factors

• Location
• Central

• Retroperitoneal 

• Incidence 0.6%
• Practice pattern 

• 3-6 % of all Laparotomies

• Complications
• Mortality

• Morbidity

• Mechanism
• Blunt

• Penetrating
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Pancreatic Trauma Mortality
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Pancreatic Injury Pattern

• Injury – usually not in isolation
• Liver 46%
• Stomach 41%
• Vascular 28%
• Spleen 26%

• Duodenum 16%

• # of concomitant injuries: 2-4
• Higher ISS

• Mortality rate 2x with associated duodenal injury
• 29%

• Mortality
• 75% within 48 hours
• Hemorrhage

• Morbidity 25-50% of patients
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Associated structures at risk of injury
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Mortality timing
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Pancreatic anatomy

• Replaced Right Hepatic Artery
• 15%

• Aberrant proper Hepatic Artery
• 5%

• CBD anatomy
• Duct of Santorini

• Proximal location to the papilla

• SMV
• Associated injury

• IMV
• Mobilization of duodenum

• Gallbladder
• A friend
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Diagnosis 

• Penetrating injury
• Exploration 
• Imaging

• Blunt Trauma
• Imaging
• Exploration for other injuries

• Pitfalls with delay in diagnosis
• 6-24 hrs – 23%
• >24 hrs - 20%

• Isolated pancreatic injury
• Time to exploration --- 9 days

• Adjuncts 
• Amylase serum -- > 3 hrs from TOI
• Physical exam unreliable
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Imaging

• CT
• Not ideal but the best modality currently utilized

• Correlation with ductal injury
• 43-70% when followed by confirmatory procedure

• Single institution study
• Sensitivity 68%
• PPV 100%
• AAST grade underestimated – 31%

• Multi-institutional AAST study
• 16-64 MDCT
• Ductal injury 54 and 52% sensitivity
• Inter-operator variability
• Protocols for image acquisition

• MRCP
• ERCP
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WBCT
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Western Trauma Association 
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Exposure - Kocher
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Exposure – Cattell Braasch
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Exposure – ligament of Trietz
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Exposure
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Intraoperative evaluation of pancreas

• Direct inspection
• Ductal injury
• Transection 
• Laceration >50%
• Central perforation
• Maceration

• Patton et al
• No intra-operative pancratography
• Complication rate of 30%
• Pancreas specific mortality of 1.6%

• Sharp et al
• Validation in 2012
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Validation of intra-operative evaluation by Sharp et al
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Pancreatic injury surgical approach

• Grade I and II
• Debridement
• Closed suction drainage
• No need to suture pancreas
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Pancreatic injury surgical approach

• Grade III
• Distal pancreatectomy
• Mortality of 9%
• Complication of 19%

• Main pancreatic duct ligated if possible
• Roux en Y Pancreato-jejunostomy avoided if possible



Department of Surgery
Section of Acute Critical Care Surgery

Pancreatic injury surgical approach

• Grade IV and V
Little data for optimal approach

• Closed suction drainage
• Aim for controlled pancreatic fistula
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Pancreatic injury surgical approach

• Grade IV and V

• Combined pancreatic and duodenal injuries
• Triple drainage – Stone 1979 – 237 patients
• Pyloric exclusion

• Feliciano et al
• 24% simple repair
• 61% complex repair +/- pyloric exclusion
• 10% Pancreaticoduodenectomy

Mortality
• Simple 25% vs PD 46%
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Pancreatico-duodenectomy indications

• Massive disruption of pancreatic head
• Uncontrolled hemorrhage
• Severe combined injuries
• Related or proximity vascular injuries

• Complete the injury
• Damage control 
• Second look for completion of resection 
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Non operative management

• Grade I and II
• NPO
• TPN
• Amylase
• Vigilance for higher grade of injury

• NOM with pancreatic duct injury
• Complication in 48%
• Psuedocysts
• Fistula

• Octreotide
• Pasireotide
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EAST guidelines 2009

• Delay in diagnosis of main Pancreatic duct injury causes 
morbidity

• CT suggestive but not diagnostic of injury
• Amylase and lipase are suggestive but not diagnostic of 

injury
• Grade I and II = Drainage alone
• Grade III =resection and drainage
• Closed suction drainage 
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Outcomes

• Mortality

• Early
• Hemorrhage
• Associated injuries

• Late
• Sepsis
• MSOF
• Respiratory failure
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Pancreatic Trauma outcomes 1997 onward
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Morbidity

• Grade I - 9%

• Grade II – 17%

• Grade III - 36%

• Grade IV - 50%
Smego et al 1985

• Pancreatic fistula
• Up to 15% of patients
• Independent predictor with PD injury

• Pancreatic abscess
• Colon and PD injury independent predictors
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Morbidity

• Pancreatic pseudocysts
• Missed injury
• Non-operative management

• Post traumatic pancreatitis
• Nausea vomiting
• Hyperamylasemia

• Exocrine insufficiency
• Unlikely due to trauma related resection

• Hemorrhage – delayed
• Erosion
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Cleft. ERCP with intact duct
At exploration, no injury identified
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IVC
Fluid
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Pancreatic duct injury missed due to being sealed by 
hematoma, central perforation, vertical laceration or severe 
contusion in the tail.
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Duodenal Injury

• Incidence
• 5%

• Blunt
• Blow to the mid-section

• Causes

• Penetrating
• GSW

• Stab

• Diagnostic workup
• Physical exam

• Imaging/Blood

• Intervention
• Timing

• Non-operative management
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Duodenal Trauma Mortality
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Duodenal Trauma associated injuries
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Combined mortality
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Timing of Death



Department of Surgery
Section of Acute Critical Care Surgery

AAST Duodenal Organ Injury Scale
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Diagnosis

• CT 
• Sensitive

• Peri-duodenal fluid

• Wall thickening

• Extravasation

• Upper GI
• Corkscrew appearance

• Extravasation
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Operative management

• Wide exposure
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Exposure - Kocher
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Exposure – Cattell Braasch
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Exposure – ligament of Trietz
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Operative management

• Wide exposure
• D1

• D2

• D3

• D4

• Biliary Tree

• Pancreas

• Dye instillation
• One and done
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Duodenal Laceration – not hematoma

• Grade I and II Injury

Primary repair
• <50% of circumference

• Transverse closure

• 2 layer – choice of suture

• Serosal patch to buttress

• Omental patch Closed suction Drain
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Duodenal Injury

• Resection/Reconstruction
• Primary repair

• Debridement 

• Billroth II

• D1

• Duodeno-jejunostomy

• D3 D4

• External drainage
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Duodenal injury

• Pancreaticoduodenectomy (PDT)

Destruction of Biliary pancreatic Duodenal axis

• Damage control Surgery
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Duodenal injury

• Diversion
• Pyloric exclusion

• Technique

• Marginal ulcer 10%

• NTDB

• Triple drainage
• Technique

• Jejunostomy

• Retrograde duodenal tube

• Gastric decompression tube

• External drainage
• Closed suction drain
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Duodenal wall hematoma

• Exploration – large – AAST grade II
• Make the injury worse ?

• Technique
• Longitudinal incision

• Evacuation

• Serosal repair

• External drainage
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PD for Trauma

• Complete the injury

• Timing of repair
• Hemodynamics

• Hemostasis

• Ligation of CBD and PD

• Cholangiogram
• Approach

• Pancreatogram
• Increases morbidity

• Revisit need to proceed
• Consider Triple drainage

• Closed suction drainage

• Primary repair
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Non-Operative management 
Duodenal Hematoma

• NPO

• NGT decompression

• TPN

• Length of treatment
• 3 weeks

• Index of suspicion
• Associated injuries

• Repeat Imaging

• Consider post-pyloric feeding tube
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NTDB  -- 2008

• Pyloric exclusion

• AAST Grade III IV V
• No PDT
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Biliary Trauma

• Injury <50% - primary repair

• Delayed repair after resuscitation

• T-tube ?

• Closed suction drainage
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Complications

• Abscess
• 30% occurrence

• IR drainage

• antibiotics

• Enterocutaneous fistula
• Controlled drainage

• Nutrition

• Distal Feeding (J-tube)

• TPN

• Associated injuries
• Pancreas

• Biliary Tree
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Slide Headline
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Pancreatic and Duodenal Injury

22nd Annual 
Trends in Trauma
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