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99.1  Introduction

Duodeno-pancreatic and extrahepatic biliary 
trauma are traumatic lesions of the duodenum, 
pancreas, and extrahepatic biliary tree that very 
often occur in the context of major multi-organ 
traumas that often requires multidisciplinary 
management. The emergency surgeon plays a 
key role in the initial management, but, often fol-
lowing surgical reconstructions with hepato- 
pancreato- biliary (HPB), surgeons are required. 
Endoscopists, interventional radiologists, and 
gastroenterologists are essential not only in the 
early diagnosis and management of trauma but 
also in nonoperative management (NOM) and in 
the treatment of complications and long-term 
sequelae. Mortality and morbidity increase enor-
mously with time in these traumas; hence, the 
management should be as early as possible.

99.2  Epidemiology

Although duodenal trauma is very rare, ranging 
from 0.2 to 0.6% of all trauma patients and 
1–4.7% of all abdominal trauma, their lethality 
remains very high with a mortality of up to 20% 
[38, 41, 47]. This is mainly due to the fact that 
duodenal trauma is often associated with other 
lesions, such as pancreatic, biliary, or vascular 
injuries, and this can lead greater difficulties not 
only in the treatment but also in the diagnosis. 
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Learning Goals
• Know the incidence, the mechanism of 

damage, and the clinical presentation of 
duodeno-pancreatic and extra-hepatic 
biliary trauma.

• Establish the early management of a 
patient given his hemodynamic condi-
tions; choose the most correct diagnos-
tic tests and identify patients who are 
candidates for NOM.

• Identify the most correct surgical strate-
gies for the patient in relation to the 
severity of the injuries.
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Injuries treated quickly and promptly diagnosed 
offer greater success, while those with delayed 
recognition are more often associated with poor 
outcome. Pancreatic trauma is rare with an inci-
dence of less than 1% in all traumas and 3.7–11% 
of abdominal traumas [28, 35, 47]. As in duode-
nal trauma, the outcome of these can be worsened 
by the retroperitoneal localization which can 
weaken signs and symptoms of injury delaying 
diagnosis and treatment.

Extrahepatic biliary traumas are rarer and 
occur in 0.1% of adult trauma. As well as the oth-
ers, these are also associated with other injuries 
in most traumas. Isolated lesions are extremely 
rare and occur only in 2–3% of cases of extrahe-
patic biliary lesions [19, 39, 46].

99.3  Etiology

Penetrating trauma, such as gunshot and stab 
wounds, are the most common causes in adult 
duodenal injuries although blunt traumas may 
cause duodenal lesions when its compression 
into the lumbar spine is determined. Pancreatic 
penetrating injuries are more frequent in series 
from North America, Africa, and among mili-
tary involved in wars, but car or bicycle crashes 
remain the most common causes of pancreatic 
injuries in adults and children. This gland, 
along with duodenum, is placed in the retro-
peritoneum in front of the vertebral column, 
and blunt traumas can cause its rupture 
(Fig.  99.1). A classic example can be the 
“Chance Fracture,” typically caused by seat 
belt injuries in which vertebral fracture is made 
from an excessive flexion of the spine. In 
around half of cases, there is an associated 
abdominal injury such as a splenic rupture, 
small bowel injury, pancreatic injury, or mesen-
teric tear [28, 38, 41, 49]. In extrahepatic bili-
ary, blunt trauma is the most frequent except for 

the gallbladder which is more frequently asso-
ciated with penetrating trauma [19, 39, 46].

99.4  Classification

The American Association for the Surgery of 
Trauma (AAST) has proposed a grading system 
for both duodenal, pancreatic, and extrahepatic 
biliary tree lesions. In AAST the injuries are 
graded from I to V with increasing severity and 
are described indicating degree and description 
of the lesion. In pancreatic and duodenal trau-
mas, the type of injury is also described distin-
guishing between hematoma, laceration, or 
vascular lesion [30, 31] (Tables 99.1, 99.2, and 
99.3). World Society of Emergency Surgery 
(WSES) revised the guidelines for pancreatic, 
duodenal, and extrahepatic biliary traumas by 
proposing a classification in four classes that 
considers both the AAST classification and the 
hemodynamic status. The final grade of the 
lesion depends on the higher-grade lesion among 
the various lesions. WSES guidelines divided the 
severity of the lesions into three grades: minor 
(WSES Class I), moderate (WSES Class II), and 
severe (WSES Class III–IV) (Table 99.4) [9].

Fig. 99.1 CT scan image of body pancreatic injury 
(AAST Grade III)
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Table 99.1 The grading system proposed by the 
American Association for the Surgery of Trauma Society 
(AAST) for extrahepatic biliary trauma [31]

Gradea Description of injury
I Gallbladder contusion/hematoma

Portal triad contusion
II Partial gallbladder avulsion from liver bed; 

cystic duct intact
Laceration or perforation of the gallbladder

III Complete gallbladder avulsion from liver bed
Cystic duct laceration

IV Partial or complete right hepatic duct 
laceration
Partial or complete left hepatic duct laceration
Partial common hepatic duct laceration (<50%)
Partial common bile duct laceration (<50%)

V >50% transection of common hepatic duct
>50% transection of common bile duct
Combined right and left hepatic duct injuries
Intraduodenal or intrapancreatic bile duct 
injuries

a Advance one grade for multiple injuries up to grade III

Table 99.2 The grading system proposed by the 
American Association for the Surgery of Trauma Society 
(AAST) for Duodenal trauma [30]

Gradea

Type of 
injury Description of injury

I Hematoma
Laceration

Involving single portion of 
duodenum
Partial thickness, no perforation

II Hematoma
Laceration

Involving more than one portion
Disruption <50% of 
circumference

III Laceration Disruption 50–75% of 
circumference of D2
Disruption 50–100% of 
circumference of D1, D3, D4

IV Laceration Disruption >75% of 
circumference of D2
Involving ampulla or distal 
common bile duct

V Laceration
Vascular

Massive disruption of duodeno- 
pancreatic complex
Devascularization of duodenum

D1 first position of duodenum, D2 second portion of duo-
denum, D3 third portion of duodenum, D4 fourth portion 
of duodenum
a Advance one grade for multiple injuries up to grade III

Table 99.3 The grading system proposed by the 
American Association for the Surgery of Trauma Society 
(AAST) for pancreatic trauma [30]

Gradea

Type of 
injury Description of injury

I Hematoma
Laceration

Minor contusion without duct 
injury
Superficial laceration without 
duct injury

II Hematoma
Laceration

Major contusion without duct 
injury or tissue loss
Major laceration without duct 
injury or tissue loss

III Laceration Distal transection or 
parenchymal injury with duct 
injury

IV Laceration Proximalb transection or 
parenchymal injury involving 
ampulla

V Laceration Massive disruption of pancreatic 
head

a Advance one grade for multiple injuries up to grade III
b Proximal pancreas is to the patients’ right of the superior 
mesenteric vein

Table 99.4 The grading system proposed by the World 
Society of Emergency Surgery (WSES) considering both 
AAST grade and hemodynamic status of patients [9]

Grade
WSES 
class Organ

AAST 
grade

Minor WSES 
class I

Pancreas
Duodenum
Extrahepatic 
biliary tree

I–II
I
I–II–III

Moderate WSES 
class II

Pancreas
Duodenum
Extrahepatic 
biliary tree

III
II
IV

Severe WSES 
class III

Pancreas
Duodenum
Extrahepatic 
biliary tree

IV–V
III–IV–V
V

Severe WSES 
class IV

Anya Anya

a In hemodynamically unstable patients
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99.5  Diagnosis

In penetrating traumas, multiple organs are gen-
erally involved, and the inspection of the wounds 
with the evaluation of the direction of knife or 
bullet or the simple assessment of abdomen ten-
derness can give information on the organs 
involved. Penetrating trauma or hemodynamic 
instability often forces the exploratory laparot-
omy, and, in this step, control of bleeding is cru-
cial. When hemostasis has been performed, 
careful exploration of the other organs should be 
made to identify any other possible lesions. When 
intraoperative findings such as hepatic flexure, 
transverse, gastric, or liver injuries are mani-
fested or signs, such as saponification, bilomas, 
or bruised duodenum, are present, a duodenum- 
pancreatic injury or a lesion of the external bili-
ary tract should be supposed, and this often 
imposes a complete kocherization of duodenum. 
In less severe degrees of blunt traumas and hemo-
dynamic stable patients, nonoperative manage-
ment (NOM) can be considered, so early 
diagnosis of duodeno-pancreatic lesions is the 
real challenge. The onset of symptoms generally 
occurs in 6–24 h after injury but has been reported 
as late as 5 days after traumas [15, 40]. Patients 
may have vague and poorly defined symptoms 
with abdominal pain, especially in the upper 
quadrants, or back pain. In blunt trauma, impact 
signs such as rib fractures, bruising, ecchymosis, 
upper lumbar spine lesions, and seat belt injuries 
may suggest involvement of the pancreas or duo-
denum. Lipases and amylases dosage can help in 
the diagnosis but, by themselves, do not allow to 
establish the presence or absence of a duodenum- 
pancreatic lesion. Amylase levels are neither spe-
cific nor sensitive for diagnosis and can raise in 
head, hepatic, and bowel injuries, while serum 
lipases are more specific [21, 29]. Nowadays, 
repeated and combined measurements of both 
amylases and lipases are useful for clinical evalu-
ation and, if elevated, are indications for further 
investigations [9]. The presence of free fluid in 
the abdomen on Extended Focused Assessment 
with Sonography for Trauma (E-FAST) may sug-
gest the presence of a perforation, but, in a hemo-
dynamically stable patient, CT scan remains the 

gold-standard exam [8] (Figs.  99.2 and 99.3). 
The presence of free fluid, peripancreatic collec-
tions, or retroperitoneal free air can be indicative 
of a duodenal-pancreatic lesion even if, in early 
hours, a variable percentage of cases can be mis-
diagnosed resulting in delayed manifestations 
[11]. On CT scan images, pancreas can appear 
normal up to 40% of patients with acute blunt 
injuries, especially when imaging is done within 

Fig. 99.2 Body pancreatic hematoma in blunt trauma

Fig. 99.3 Body pancreatic hematoma associated to SII- 
SIII liver hematoma, SII-SIII-SIV lacerations, and spleen 
laceration
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the first 12 h [37]. Diagnosis often derives from a 
combination of clinical elements, laboratory 
exams, and radiological findings, and often, in 
patients with high clinical suspicion, a new 
CT-Scan with specific pancreatic phase at 
12–24  h should be performed [9]. Endoscopic 
retrograde cholangiopancreatography (ERCP), in 
hemodynamically stable patients, is useful in 
identification and characterization of minor pan-
creatic lesions or biliary leaks. ERCP also offers 
some help in treatments of isolated biliary lesions 
and follow-up, even if its use is limited in the 
early stages of trauma and in suspected duodenal 
perforations [37]. Magnetic resonance cholangi-
opancreatography (MRCP) is a minimally inva-
sive diagnostic modality which, like the ERCP, 
can be considered a second level examination. 
MRCP is useful in the follow-up of parenchymal 
damage and minor ductal injuries, providing 
high-quality images of the pancreatic and biliary 
ducts (Figs. 99.4 and 99.5). Secretin administra-
tion may help in diagnosis of pancreatic leakages 
by improving ductal visualization, particularly of 
non-dilated ducts [36]. Both ERCP and MRCP 
are exams performed in the late phases of the 
trauma’s workup and generally after 48 h. They 
are useful in defining the chances of NOM or in 
the operative planning in selected hemodynami-

cally stable patients [9]. Diagnostic Peritoneal 
Lavage (DPL) has a sensibility higher than 99% 
for the presence of hemoperitoneum, but the abil-
ity to recognize early retroperitoneal organ inju-
ries is very low. Although DPL alone has been 
associated with a high number of unnecessary 
laparotomies [4], we must emphasize that a nega-
tive laparotomy could still lead to fewer compli-
cations when compared to a late identification of 
a duodenal-pancreatic lesions. The specificity of 
DPL is very low, and in recent years its use has in 
fact been progressively replaced by E-FAST and 
CT scan. Duodeno-pancreatic and biliary tract 
injuries occur within the context of multiple 
lesions for which an emergency exploratory lapa-
rotomy is often required. Recently, Coccolini 
et al. proposed the new WSES-ASST guidelines 
in which the diagnostic algorithm is based on the 
severity of the lesions. CT differentiates the 
severity of stable patients in WSES grades, and 
tests such as ERCP and MRCP can be used later 
to define NOM or surgical planning. 
Hemodynamically unstable patients or with free 
air, peritonitis, or evisceration on CT-Scan always 
require an accurate surgical exploration [9] 
(Fig. 99.6).

Fig. 99.4 Pseudocystic lesion of the body-tail of the pan-
creas due to blunt trauma

Fig. 99.5 A follow-up MRCP shows a Wirsung stent 
associated with a pseudocystic lesion of the body-tail of 
the pancreas

99 Duodeno-Pancreatic and Extrahepatic Biliary Trauma
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Fig. 99.6 Diagnostic algorithm proposed by World 
Society of Emergency Surgery based both on severity of 
lesions at CT scan and hemodynamic status [9]. NOM 

nonoperative management, OM operative management, 
MRCP magnetic resonance cholangiopancreatography, 
ERCP endoscopic retrograde cholangiopancreatography

99.6  Treatment

Given that most of duodeno-pancreatic and extra- 
hepatic biliary traumas are often associated with 
other injuries, surgical treatment is often manda-
tory. On the contrary, in minor traumas, stable or 
stabilized patients, and isolated/low-grade inju-
ries, nonoperative management (NOM) may be 
considered.

99.6.1  Nonoperative Management

In a blunt trauma of duodenum, the energy trans-
mission to the mucosa and submucosa can cause a 
break of vascular submucosal plexus which can 
lead to an intramural hematoma. In previous series, 
it had already been described that the surgical 
approach in these cases could lead to an increase 
in complication rate and hospital stay [17]. NOM 

should be based on seriates laboratory tests, bowel 
rest, nasogastric tube decompression, and paren-
teral nutrition. Duodenal obstruction, due to hema-
toma, is not a contraindication to NOM and 
generally resolves within 14  days. Otherwise, 
treatment could be made both in open and laparo-
scopically though percutaneous drainage could be 
viable alternatives [9, 25, 33].

In most minor pancreatic hematoma and sur-
face lacerations (AAST Grade 1), NOM can be 
effective both in adults and children. In pancre-
atic blunt trauma in which pancreatic ducts are 
involved (AAST grade 2), the site of injury influ-
ences management enormously. In lesions of 
pancreatic tail or distal to the superior mesenteric 
vein, distal pancreatectomy, with or without sple-
nectomy, is associated with a shorter period of 
complete resolution, while NOM is reserved only 
to lesions in very proximal pancreatic body inju-
ries [13, 20].

G. Perrone et al.
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Fig. 99.7 Direct 
duodenal repair

Fig. 99.8 Omental patch

Although literature about NOM in extrahepatic 
biliary trauma is scarce, few small cases series 
have demonstrated NOM to be successful in both 
adult and pediatric patients. Hemodynamically 
stable patients, with isolated gallbladder wall 
hematoma or contusion (AAST Grade 1), could be 
usefully treated with NOM [39, 44, 46]. Abdominal 
bile collections can be drained through percutane-
ous drains, and the ERCP with stent placement 
should be mandatory to address ductal lacerations 
and to promote biliary flow in duodenum.

The latest WSES-AAST guidelines, in duode-
nal wall (WSES I-II/AAST I-II) and gallbladder 
(AAST I) hematomas and in very proximal 
 pancreatic body injuries with ductal involvement 
(AAST III), consider NOM feasible only in iso-
lated lesions and in hemodynamically stable 
patients [9].

99.6.2  Operative Management

In most traumas, especially in major ones with 
associated injuries, in hemodynamically unstable 
patients, and in patients with evident signs of 
peritonitis, perforation, evisceration, or penetrat-
ing wounds, the emergency/urgent surgical 
approach is mandatory, but technique is highly 
dependent on the extent of the injury. Stopping 
the bleeding remains the first aim to be carried 
out, followed by an adequate debridement of the 
duodenal walls around the laceration back to vital 
tissue. Direct duodenal repair can be performed 
in one–two layers of resorbable or non- resorbable 

suture, and, in order to avoid stenosis of the duo-
denal lumen, a transverse rather than longitudinal 
repair may be required (Fig.  99.7). Segmental 
resection and primary end-to-end duodenoduo-
denostomy are usually feasible when dealing 
with injuries to DI, DIII, or DIV, but if the injury 
is in the second part of duodenum, the ampulla of 
Vater should be carefully identified [14]. An 
omental patch and serosal patch may be useful in 
those cases where the loss of duodenal tissue can-
not be primarily repaired (Fig. 99.8). These tech-
niques are successfully utilized by placing 
omentum or a small bowel loop on the defect and 
fixed by stitches [14, 48]. In all duodenal repairs, 

99 Duodeno-Pancreatic and Extrahepatic Biliary Trauma
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Fig. 99.9 Pyloric exclusion: the pylorus can be stapled without section or, by a gastrotomy, sutured internally with 
absorbable stitches. Gastric contents can be diverted through a gastrojejunostomy

nasogastric tube decompression and drainage 
placement are suggested.

A range of techniques have been deployed in 
the largest trauma centers in the presence of 
 high- grade trauma when pancreas is involved, 
and duodenal repair is complex. In these cases, 
the risk of pancreatic fistula is higher, and the 
exclusion of gastric secretions from the duode-
num with different techniques can allow better 
healing in a shorter time. An approach to duode-
nal trauma was described by Stone and Fabian in 
the “triple ostomy” technique consisting of jeju-
nostomy, gastrostomy, and duodenostomy espe-
cially for higher-grade trauma in the second 
duodenal portion [45]. Furthermore, in 1974, 
Berne had already presented the concept of “duo-
denal diverticulization” whose essential compo-
nents included gastric antrectomy, duodenostomy, 
gastrojejunostomy, and drainage [5].

These two techniques have now been largely 
left behind in favor of pyloric exclusion (PE). In 
PE, the gastric contents can be diverted through 
a gastrojejunostomy, and the pylorus can be sta-
pled without section or, by a gastrotomy, sutured 
internally with absorbable stitches so that it can 
spontaneously open a few weeks later or 
reopened endoscopically [27] (Fig.  99.9). 
Nevertheless, many surgeons prefer a gastric 
emptying via a suction tube along with paren-
teral or enteral nutrition. In grades III, IV, and V, 
complex reconstruction techniques are often 
required. In lesions of D1 or D2 but proximal to 
the papilla, antrectomy and gastrojejunostomy 
is a feasible, instead, when the ampulla is 
involved or the lesion is distal to it, a Roux-en-Y 
duodenojejunostomy should be performed with 
the proximal stump. In complete destruction of 
the duodenum- pancreatic complex and associ-

G. Perrone et al.
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ated devascularization (Grade 4), pancreatico-
duodenectomy should be considered. Although 
class IV and V injuries require complex recon-
structions in about half of cases, staged proce-
dures have been suggested to improve outcomes, 
and support of hepatobiliary surgeons should be 
considered case by case [10, 25].

Many duodenal injuries discovered at lapa-
rotomy are AAST Grade 1 and 2 and can be 
repaired primarily, and, in some series, up to 
60% of patients with duodenal lesions, regard-
less of severity, can be repaired with primary 
duodenorraphy [16]. The most modern studies 
are in fact “pressing” toward direct repair even 
in large and high-grade lesions when feasible. 
The more conservative techniques are in fact 
related to a lower mortality and a better outcome 
compared to the more complex reconstruction 
procedures that must be reserved only when pri-
mary repair is not possible [12, 34]. In all hemo-
dynamically unstable patients with pancreatic 
lesions or in those in whom the NOM is not 
allowed, immediate operational management is 
mandatory. Damage Control Surgery (DCS) 
should be considered in the presence of patients 
in shock and with massive bleeding. The surgi-
cal strategy is strictly dependent on the degree, 
extent, and location of the lesion. During surgi-
cal exploration, the pancreas must be well visu-
alized, and the status of the main ducts evaluated. 
The opening of the gastrocolic ligament together 
with the Kocher maneuver allows the exposure 
of the anterior aspect of the gland, while the lat-
eral mobilization of the spleen and the dissec-
tion of the splenic flexure of the colon allow 
visualization and manual palpation of the body 
and tail [2]. Most pancreatic lesions in which 
the ducts are not involved can be treated with 
drainage placement alone, and laceration repair-
ing may be associated with an increased risk of 
pseudocyst formation [24]. It is well established 

that pancreatic lesions with interruption of the 
main ducts at or to the left of the superior mes-
enteric vein (SMV) must be treated with distal 
pancreatectomy with or without spleen preser-
vation [9]. The management of the pancreatic 
stump is more uncertain, although in the past it 
was thought that selective ligation of the pancre-
atic duct significantly reduced leaks [6]; a recent 
series of 704 pancreatic traumas questioned its 
usefulness [7]. The management of pancreatic 
head is much less standardized with higher mor-
bidity and mortality rates. Often, especially in 
multi-organ injuries, drain positioning alone is 
the best option. When conditions are favorable, 
a duodeno-preserving total pancreatectomy or a 
subtotal pancreatectomy with a pancreaticojeju-
nostomy of the distal stump may be performed, 
but the remaining pancreatic tissue can result in 
severe exocrine and endocrine dysfunction.

Except for gallbladder hematomas (Grade 1) 
for which NOM is possible, cholecystectomy is 
the intervention of choice in all gallbladder 
lesions. Gallbladder is involved in about 
30–60% of all extrahepatic biliary injuries, and 
most are an intraoperative finding. Cystic duct 
and main bile ducts injuries (Grades 3–5) gen-
erally occur in conjunction with lesions of the 
pancreas, duodenum, and liver, and treatment is 
strictly dependent on the severity of the lesions. 
Among the most appropriate surgical alterna-
tives, primary repair over a T-tube can be useful 
especially in lesions where the laceration is 
partial but may result in strictures and need for 
reconstructive surgery. In most of complete 
duct lesions, a Roux-en-Y hepaticojejunostomy 
or a choledochojejunostomy remains the only 
alternatives.

The new WSES-AAST guidelines highlighted 
the various therapeutic alternatives according to 
the degree of the lesion and the stability of the 
patient [9] (Fig. 99.10).

99 Duodeno-Pancreatic and Extrahepatic Biliary Trauma
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Fig. 99.10 The WSES-AAST proposed management algorithm duodeno-pancreatic and extrahepatic biliary tree trau-
matic lesions [9]. NOM nonoperative management

99.7  Outcomes 
and Complications

The management of duodenal-pancreatic trauma 
is often complex, and, in most patients, other 
organs are also involved; therefore, the mortality 
rates remain very high. The overall mortality rate 
of duodenal injuries continues to be significant, 
up to an average of 17%. Major complications 
reported after a duodenal trauma are duodenal 
fistula, intra-abdominal abscess, pancreatitis, 
obstruction, and bile duct fistula. Overall mortal-
ity of duodenal injuries is significant up to an 
average of 17%, but it is linked to associated vas-
cular or pancreatic lesion. When other causes are 
excluded, mortality to duodenal injury itself is 
probably less than 5% [3, 10, 14, 42]. Among 
most important factors influencing morbidity and 
mortality are mechanism of trauma (blunt or pen-

etrating), delayed diagnosis, localization, and 
size of lesion [42]. Generally, mortality in pene-
trating trauma is higher than in closed trauma, 
respectively, 25–28% and 12–15%. High mortal-
ity is often conditioned by injury to adjacent 
organs and great vessels, especially in penetrat-
ing injuries as well as the complications deriving 
from the treatment (dehiscence, sepsis, and 
multi-organ failure) [3, 14, 42]. In the multicenter 
series by Cogbill et  al., the mortality rate for 
blunt trauma was higher (14.4%) than penetrat-
ing ones (3.6%), and this difference was mostly 
attributed to a delayed diagnosis of blunt duode-
nal injury [10].

The size of the defect as well the location is 
pivotal in the choice of reconstruction. Penetrating 
injuries result in less tissue loss and, if identified 
early, better management. Snyder et  al. demon-
strated lower mortality and morbidity in patients 

G. Perrone et al.
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Dos and Don’ts
• In minor traumas, stable or stabilized 

patients, and isolated/low-grade injuries 
of duodenum, pancreas, and extrahe-
patic biliary tree (AAST Grade 1), non-
operative management (NOM) may be 
considered.

• Duodeno-pancreatic and extrahepatic bili-
ary trauma are traumatic lesions that often 
occur in the context of major multi-organ 
lesions. Surgical treatment is strictly 
dependent on the extent and location 
(including, for example, the ampulla of 

Take-Home Messages
• Duodeno-pancreatic and extrahepatic 

biliary trauma are rare and often associ-
ated to other lesions.

• Hemodynamic status of the patient 
determines management strategy.

• In the diagnosis, CT scan is crucial in 
assessing the degree of injury.

• In isolated pancreatic, duodenal, and gall-
bladder hematomas, NOM can be consid-
ered with close clinical monitoring.

• In unstable patients, the surgical 
approach is mandatory, and the surgical 
strategy depends on the degree of the 
lesion.

with duodenal lacerations of less than 75% [42]. 
Furthermore, the technical difficulties resulting 
from lesions of D2, containing the ampulla of 
Vater and the pancreatic head, force the surgeons 
to perform more complex surgical procedures 
with consequent longer recovery and higher mor-
tality rates [14]. Time to diagnosis plays a key 
role in conditioning the prognosis of duodenal- 
pancreatic trauma, especially for blunt trauma. 
Delayed diagnosis has been shown to be one of 
the fundamental outcome factors; in fact, in these 
cases, the mortality seems to double with greater 
possibility of duodenal fistula formation [10, 22]. 
Mortality rate in pancreatic blunt injury is less 
than 10% while in penetrating ones is about 
15–20% and most caused by unstoppable bleed-
ing. Morbidity is much higher, ranges from 11 to 
62%, and derives from major complications such 
as pseudocyst formation, pancreatic fistula, 
abscesses or intra-abdominal sepsis, and post- 
traumatic pancreatitis [1, 18, 23, 43, 47]. Time of 
diagnosis also plays an important role; in pancre-
atic injury, up to 40% of pancreatic lesions can be 
misdiagnosed on CT scans within 12 h influenc-
ing the outcome [11, 37]. Post-traumatic glucose 
intolerance is common in all critical patients, but 
persistent new-onset endocrine or exocrine dys-
function after traumatic distal pancreatectomy is 
very low (<4%), and insulin is more frequently 
required in proximal pancreatic resections or 
Whipple procedure [26, 32].

Vater or the pancreatic head) of the lesion 
and can range from simple washing and 
drainage to more invasive approaches 
such as duodenopancreatectomy.

• In hemodynamically unstable patients 
and in patients with evident signs of 
peritonitis, perforation, evisceration, or 
penetrating wounds, the emergency/
urgent surgical exploration is manda-
tory, and the technique is highly depen-
dent on the extent of the injury.

• In emergency setting, stopping the 
bleeding remains the first aim to be car-
ried out, and Damage Control Surgery 
(DCS) should be considered.

Questions

 1. Report the grade of a duodenal injury 
involving 90% of the circumference of 
D1 according to the American 
Association for the Surgery of Trauma 
Society (AAST) for Duodenal trauma:

 A. II Grade.
 B. III Grade.
 C. IV Grade.
 D. V Grade.

99 Duodeno-Pancreatic and Extrahepatic Biliary Trauma



1494

 2. Report the grade of major pancreatic 
laceration without duct injury according 
to the American Association for the 
Surgery of Trauma Society (AAST) for 
Pancreatic trauma:

 A. I Grade.
 B. II Grade.
 C. III Grade.
 D. IV Grade.
 3. Report the grade of a complete gallblad-

der avulsion from liver bed associated 
with a complete left hepatic duct lacera-
tion according to the American 
Association for the Surgery of Trauma 
Society (AAST) for extrahepatic biliary 
trauma:

 A. II Grade.
 B. III Grade.
 C. IV Grade.
 D. V Grade.
 4. Report the grade of a major contusion 

of the pancreas tail associated with a 
parenchymal injury involving the 
ampulla:

 A. II Grade.
 B. III Grade.
 C. IV Grade.
 D. V Grade.
 5. Report the class of major pancreatic lac-

eration without duct injury in a hemo-
dynamically unstable patient according 
to World Society of Emergency Surgery 
(WSES) classification:

 A. Class I.
 B. Class II.
 C. Class III.
 D. Class IV.
 6. Choose the truest one from the follow-

ing statements:
 A. The cooperation between the vari-

ous professional figures (endosco-
pist, radiologist, gastroenterologist) 
is sufficient in the management of 
hepato-pancreatic-biliary traumas, 
making the figure of a dedicated 
HPB surgeon superfluous.

 B. Mortality from these injuries is still 
very high and is generally associated 
with single injuries to vital organs.

 C. Often a duodenal trauma is asso-
ciated with lesions of the pan-
creas, biliary, or vascular tract; 
therefore, the figure of a dedi-
cated HPB surgeon becomes 
fundamental even when nonop-
erative management (NOM) is 
chosen.

 D. Extrahepatic biliary traumas are 
often associated with other lesions 
and are more frequent than pancre-
atic or duodenal lesions.

 7. Define which diagnostic exam still rep-
resents the gold standard in a hemody-
namically stable patient with suspected 
duodenal-pancreatic trauma:

 A. CT-Scan.
 B. Eco-Fast.
 C. Magnetic resonance cholangiopan-

creatography (MRCP).
 D. Diagnostic peritoneal lavage (DPL).
 8. A 17-year-old boy reported a superficial 

laceration of pancreatic tail without 
ducts injury in a car accident. CT scan 
of the abdomen reports peripancreatic 
edema, edema of the mesentery, and 
absence of free air. The patient is hemo-
dynamically stable, has elevated amy-
lase and lipase, and has severe 
abdominal pain. Define  the most appro-
priate therapeutic management:

 A. Diagnostic Peritoneal Lavage (DPL).
 B. Nonoperative Management (NOM).
 C. Explorative Laparotomy.
 D. Distal pancreatectomy.
 9. A 47-year-old man is stabbed in a brawl. 

The patient is hemodynamically stable, 
but CT-Scan reveal periduodenal free 
air, free fluid in the Douglas, and a com-
plete laceration of the first duodenal 
portion, immediately after the pylorus. 
Choose the most appropriate therapeu-
tic management:

G. Perrone et al.



1495

References

1. Ahmed N, Vernick JJ. Pancreatic injury. South Med J. 
2009;102(12):1253–6.

2. Asensio JA, Demetriades D, Berne JD, Falabella A, 
Gomez H, Murray J, Cornwell EE 3rd, Velmahos 
G, Belzberg H, Shoemaker W, Berne TV. A unified 
approach to the surgical exposure of pancreatic and 
duodenal injuries. Am J Surg. 1997;174(1):54–60.

3. Asensio JA, Feliciano DV, Britt LD, Kerstein 
MD.  Management of duodenal injuries. Curr Probl 
Surg. 1993;30(11):1023–93.

4. Bain IM, Kirby RM. 10 year experience of 
splenic injury: an increasing place for conser-
vative management after blunt trauma. Injury. 
1998;29(3):177–82.

5. Berne CJ, Donovan AJ, White EJ, Yellin AE. Duodenal 
“diverticulization” for duodenal and pancreatic injury. 
Am J Surg. 1974;127(5):503–7.

6. Bilimoria MM, Cormier JN, Mun Y, Lee JE, Evans 
DB, Pisters PW. Pancreatic leak after left pancreatec-
tomy is reduced following main pancreatic duct liga-
tion. Br J Surg. 2003;90(2):190–6.

7. Byrge N, Heilbrun M, Winkler N, Sommers D, Evans 
H, Cattin LM, Scalea T, Stein DM, Neideen T, Walsh 
P, Sims CA, Brahmbhatt TS, Galante JM, Phan HH, 

Malhotra A, Stovall RT, Jurkovich GJ, Coimbra 
R, Berndtson AE, O’Callaghan TA, Gaspard SF, 
Schreiber MA, Cook MR, Demetriades D, Rivera O, 
Velmahos GC, Zhao T, Park PK, Machado-Aranda D, 
Ahmad S, Lewis J, Hoff WS, Suleiman G, Sperry J, 
Zolin S, Carrick MM, Mallory GR, Nunez J, Colonna 
A, Enniss T, Nirula R. An AAST-MITC analysis of 
pancreatic trauma: staple or sew? Resect or drain? J 
Trauma Acute Care Surg. 2018;85(3):435–43.

8. Cinquantini F, Tugnoli G, Piccinini A, Coniglio 
C, Mannone S, Biscardi A, Gordini G, Di Saverio 
S. Educational review of predictive value and findings 
of computed tomography scan in diagnosing bowel 
and mesenteric injuries after blunt trauma: correla-
tion with trauma surgery findings in 163 patients. Can 
Assoc Radiol J. 2017;68(3):276–85.

9. Coccolini F, Kobayashi L, Kluger Y, Moore EE, 
Ansaloni L, Biffl W, Leppaniemi A, Augustin G, Reva 
V, Wani I, Kirkpatrick A, Abu-Zidan F, Cicuttin E, 
Fraga GP, Ordonez C, Pikoulis E, Sibilla MG, Maier 
R, Matsumura Y, Masiakos PT, Khokha V, Mefire AC, 
Ivatury R, Favi F, Manchev V, Sartelli M, Machado 
F, Matsumoto J, Chiarugi M, Arvieux C, Catena F, 
Coimbra R.  Duodeno-pancreatic and extrahepatic 
biliary tree trauma: WSES-AAST guidelines. World 
J Emerg Surg. 2019;14:56.

10. Cogbill TH, Moore EE, Feliciano DV, Hoyt DB, 
Jurkovich GJ, Morris JA, Mucha P Jr, Ross SE, Strutt 
PJ, Moore FA, et  al. Conservative management of 
duodenal trauma: a multicenter perspective. J Trauma. 
1990;30(12):1469–75.

11. Elbanna KY, Mohammed MF, Huang SC, Mak 
D, Dawe JP, Joos E, Wong H, Khosa F, Nicolaou 
S. Delayed manifestations of abdominal trauma: fol-
low- up abdominopelvic CT in posttraumatic patients. 
Abdom Radiol (NY). 2018;43(7):1642–55.

12. Ferrada P, Wolfe L, Duchesne J, Fraga GP, Benjamin 
E, Alvarez A, Campbell A, Wybourn C, Garcia 
A, Morales C, Correa J, Pereira BM, Ribeiro M, 
Quiodettis M, Peck G, Salamea JC, Kruger VF, Ivatury 
RR, Scalea T. Management of duodenal trauma: a ret-
rospective review from the Panamerican trauma soci-
ety. J Trauma Acute Care Surg. 2019;86(3):392–6.

13. Iqbal CW, St Peter SD, Tsao K, Cullinane DC, Gourlay 
DM, Ponsky TA, Wulkan ML, Adibe OO. Operative 
vs nonoperative management for blunt pancreatic 
transection in children: multi-institutional outcomes. 
J Am Coll Surg. 2014;218(2):157–62.

14. Ivatury RR, Gaudino J, Ascer E, Nallathambi M, 
Ramirez-Schon G, Stahl WM. Treatment of penetrat-
ing duodenal injuries: primary repair vs. repair with 
decompressive enterostomy/serosal patch. J Trauma. 
1985;25(4):337–41.

15. Jain P, Parelkar S, Shah H, Sanghvi B. Laparoscopic 
partial splenectomy for splenic epidermoid cyst. J 
Laparoendosc Adv Surg Tech A. 2008;18(6):899–902.

16. Jansen M, Du Toit DF, Warren BL.  Duodenal inju-
ries: surgical management adapted to circumstances. 
Injury. 2002;33(7):611–5.

 A. Nonoperative management (NOM).
 B. Pancreatoduodenectomy.
 C. Exploratory laparotomy, antrec-

tomy, and gastrojejunostomy.
 D. Pyloric exclusion (PE).

 10. After a simple bicycle accident, a 
19-year-old girl does a CT scan of the 
abdomen for abdominal pain showing a 
gallbladder hematoma with no signs of 
perforation and a mild pancreatic contu-
sion. Immediately after the examination, 
the patient becomes hemodynamically 
unstable, and intubation becomes neces-
sary. Choose the most appropriate thera-
peutic management:

 A. Exploratory laparotomy.
 B. Nonoperative management (NOM) 

with fluid infusions, amine support, 
and mechanical ventilation.

 C. Magnetic resonance cholangiopan-
creatography (MRCP).

 D. Diagnostic Peritoneal Lavage (DPL).

99 Duodeno-Pancreatic and Extrahepatic Biliary Trauma



1496

17. Jewett TC Jr, Caldarola V, Karp MP, Allen JE, Cooney 
DR.  Intramural hematoma of the duodenum. Arch 
Surg. 1988;123(1):54–8.

18. Jones RC. Management of pancreatic trauma. Am J 
Surg. 1985;150(6):698–704.

19. Jurkovich GJ, Hoyt DB, Moore FA, Ney AL, Morris 
JA Jr, Scalea TM, Pachter HL, Davis JW. Portal triad 
injuries. J Trauma. 1995;39(3):426–34.

20. Lin BC, Chen RJ, Fang JF, Hsu YP, Kao YC, Kao 
JL.  Management of blunt major pancreatic injury. J 
Trauma. 2004;56(4):774–8.

21. Linsenmaier U, Wirth S, Reiser M, Körner 
M. Diagnosis and classification of pancreatic and duo-
denal injuries in emergency radiology. Radiographics. 
2008;28(6):1591–602.

22. Lucas CE, Ledgerwood AM.  Factors influenc-
ing outcome after blunt duodenal injury. J Trauma. 
1975;15(10):839–46.

23. Madiba TE, Mokoena TR. Favourable prognosis after 
surgical drainage of gunshot, stab or blunt trauma of 
the pancreas. Br J Surg. 1995;82(9):1236–9.

24. Malgras B, Douard R, Siauve N, Wind P. Management 
of left pancreatic trauma. Am Surg. 2011;77(1):1–9.

25. Malhotra A, Biffl WL, Moore EE, Schreiber M, 
Albrecht RA, Cohen M, Croce M, Karmy-Jones R, 
Namias N, Rowell S, Shatz DV, Brasel KJ. Western 
trauma association critical decisions in trauma: diag-
nosis and management of duodenal injuries. J Trauma 
Acute Care Surg. 2015;79(6):1096–101.

26. Mansfield N, Inaba K, Berg R, Beale E, Benjamin E, 
Lam L, Matsushima K, Demetriades D. Early pancre-
atic dysfunction after resection in trauma: an 18-year 
report from a level I trauma center. J Trauma Acute 
Care Surg. 2017;82(3):528–33.

27. Martin TD, Feliciano DV, Mattox KL, Jordan GL 
Jr. Severe duodenal injuries. Treatment with pyloric 
exclusion and gastrojejunostomy. Arch Surg. 
1983;118(5):631–5.

28. Menahem B, Lim C, Lahat E, Salloum C, Osseis 
M, Lacaze L, Compagnon P, Pascal G, Azoulay 
D. Conservative and surgical management of pancre-
atic trauma in adult patients. Hepatobiliary Surg Nutr. 
2016;5(6):470–7.

29. Mitra B, Fitzgerald M, Raoofi M, Tan GA, Spencer 
JC, Atkin C.  Serum lipase for assessment of 
pancreatic trauma. Eur J Trauma Emerg Surg. 
2014;40(3):309–13.

30. Moore EE, Cogbill TH, Malangoni MA, Jurkovich 
GJ, Champion HR, Gennarelli TA, McAninch JW, 
Pachter HL, Shackford SR, Trafton PG. Organ injury 
scaling, II: pancreas, duodenum, small bowel, colon, 
and rectum. J Trauma. 1990;30(11):1427–9.

31. Moore EE, Jurkovich GJ, Knudson MM, Cogbill TH, 
Malangoni MA, Champion HR, Shackford SR. Organ 
injury scaling. VI: Extrahepatic biliary, esophagus, 
stomach, vulva, vagina, uterus (nonpregnant), uterus 
(pregnant), fallopian tube, and ovary. J Trauma. 
1995;39(6):1069–70.

32. Morita T, Takasu O, Sakamoto T, Mori S, Nakamura A, 
Nabeta M, Hirayu N, Moroki M, Yamashita N. Long- 

term outcomes of pancreatic function following pan-
creatic trauma. Kurume Med J. 2017;63(3.4):53–60.

33. Nolan GJ, Bendinelli C, Gani J. Laparoscopic drain-
age of an intramural duodenal haematoma: a novel 
technique and review of the literature. World J Emerg 
Surg. 2011;6(1):42.

34. Ordoñez C, García A, Parra MW, Scavo D, Pino 
LF, Millán M, Badiel M, Sanjuán J, Rodriguez F, 
Ferrada R, Puyana JC.  Complex penetrating duode-
nal injuries: less is better. J Trauma Acute Care Surg. 
2014;76(5):1177–83.

35. Pata G, Casella C, Di Betta E, Grazioli L, Salerni 
B.  Extension of nonoperative management of blunt 
pancreatic trauma to include grade III injuries: a 
safety analysis. World J Surg. 2009;33(8):1611–7.

36. Ragozzino A, Manfredi R, Scaglione M, De Ritis 
R, Romano S, Rotondo A. The use of MRCP in the 
detection of pancreatic injuries after blunt trauma. 
Emerg Radiol. 2003;10(1):14–8.

37. Rekhi S, Anderson SW, Rhea JT, Soto JA.  Imaging 
of blunt pancreatic trauma. Emerg Radiol. 
2010;17(1):13–9.

38. Rickard MJ, Brohi K, Bautz PC.  Pancreatic and 
duodenal injuries: keep it simple. ANZ J Surg. 
2005;75(7):581–6.

39. Sawaya DE Jr, Johnson LW, Sittig K, McDonald JC, 
Zibari GB. Iatrogenic and noniatrogenic extrahepatic 
biliary tract injuries: a multi-institutional review. Am 
Surg. 2001;67(5):473–7.

40. Schneider R, Moebius C, Thelen A, Jonas S. Duodenal 
perforation after blunt abdominal trauma. Zentralbl 
Chir. 2009;134(6):567–9.

41. Siboni S, Kwon E, Benjamin E, Inaba K, Demetriades 
D. Isolated blunt pancreatic trauma: a benign injury? J 
Trauma Acute Care Surg. 2016;81(5):855–9.

42. Snyder WH 3rd, Weigelt JA, Watkins WL, Bietz 
DS.  The surgical management of duodenal trauma. 
Precepts based on a review of 247 cases. Arch Surg. 
1980;115(4):422–9.

43. Sorensen VJ, Obeid FN, Horst HM, Bivins 
BA. Penetrating pancreatic injuries, 1978-1983. Am 
Surg. 1986;52(7):354–8.

44. Soukup ES, Russell KW, Metzger R, Scaife ER, 
Barnhart DC, Rollins MD. Treatment and outcome of 
traumatic biliary injuries in children. J Pediatr Surg. 
2014;49(2):345–8.

45. Stone HH, Fabian TC.  Management of duodenal 
wounds. J Trauma. 1979;19(5):334–9.

46. Thomson BN, Nardino B, Gumm K, Robertson AJ, 
Knowles BP, Collier NA, Judson R. Management of 
blunt and penetrating biliary tract trauma. J Trauma 
Acute Care Surg. 2012;72(6):1620–5.

47. Vasquez JC, Coimbra R, Hoyt DB, Fortlage 
D. Management of penetrating pancreatic trauma: an 
11-year experience of a level-1 trauma center. Injury. 
2001;32(10):753–9.

48. Vaughan GD 3rd, Frazier OH, Graham DY, Mattox 
KL, Petmecky FF, Jordan GL Jr. The use of pyloric 
exclusion in the management of severe duodenal inju-
ries. Am J Surg. 1977;134(6):785–90.

G. Perrone et al.



1497

49. Vertrees A, Elster E, Jindal RM, Ricordi C, Shriver 
C.  Surgical management of modern combat-related 
pancreatic injuries: traditional management and 
unique strategies. Mil Med. 2014;179(3):315–9.

Further Reading

Byrge N, Heilbrun M, Winkler N, Sommers D, Evans H, 
Cattin LM, Scalea T, Stein DM, Neideen T, Walsh 
P, Sims CA, Brahmbhatt TS, Galante JM, Phan HH, 
Malhotra A, Stovall RT, Jurkovich GJ, Coimbra 
R, Berndtson AE, O’Callaghan TA, Gaspard SF, 
Schreiber MA, Cook MR, Demetriades D, Rivera O, 
Velmahos GC, Zhao T, Park PK, Machado-Aranda D, 
Ahmad S, Lewis J, Hoff WS, Suleiman G, Sperry J, 
Zolin S, Carrick MM, Mallory GR, Nunez J, Colonna 
A, Enniss T, Nirula R.  An AAST-MITC analysis of 
pancreatic trauma: Staple or sew? Resect or drain? J 
Trauma Acute Care Surg. 2018;85(3):435–43. https://
doi.org/10.1097/TA.0000000000001987.

Coccolini F, Kobayashi L, Kluger Y, Moore EE, 
Ansaloni L, Biffl W, Leppaniemi A, Augustin 
G, Reva V, Wani I, Kirkpatrick A, Abu-Zidan F, 
Cicuttin E, Fraga GP, Ordonez C, Pikoulis E, 
Sibilla MG, Maier R, Matsumura Y, Masiakos PT, 
Khokha V, Mefire AC, Ivatury R, Favi F, Manchev 
V, Sartelli M, Machado F, Matsumoto J, Chiarugi 
M, Arvieux C, Catena F, Coimbra R. WSES-AAST 
Expert Panel. Duodeno- pancreatic and extrahepatic 
biliary tree trauma: WSES- AAST guidelines. World 
J Emerg Surg. 2019;14:56. https://doi.org/10.1186/
s13017- 019- 0278- 6. PMID: 31867050; PMCID: 
PMC6907251

Ho VP, Patel NJ, Bokhari F, Madbak FG, Hambley JE, 
Yon JR, Robinson BR, Nagy K, Armen SB, Kingsley 
S, Gupta S, Starr FL, Moore HR 3rd, Oliphant UJ, 
Haut ER, Como JJ.  Management of adult pancre-
atic injuries: A practice management guideline from 
the Eastern Association for the Surgery of Trauma. J 
Trauma Acute Care Surg. 2017;82(1):185–99. https://
doi.org/10.1097/TA.0000000000001300.

Pereira R, Vo T, Slater K.  Extrahepatic bile duct injury 
in blunt trauma: a systematic review. J Trauma 
Acute Care Surg. 2019;86(5):896–901. https://doi.
org/10.1097/TA.0000000000002186.

Potoka DA, Gaines BA, Leppäniemi A, Peitzman 
AB. Management of blunt pancreatic trauma: what’s 
new? Eur J Trauma Emerg Surg. 2015;41(3):239–50. 
https://doi.org/10.1007/s00068- 015- 0510- 3. Epub 
2015 Mar 17

Søreide K, Weiser TG, Parks RW.  Clinical update on 
management of pancreatic trauma. HPB (Oxford). 
2018;20(12):1099–108. https://doi.org/10.1016/j.
hpb.2018.05.009. Epub 2018 Jul 11

Streith L, Silverberg J, Kirkpatrick AW, Hameed 
SM, Bathe OF, Ball CG.  Optimal treatments 
for hepato- pancreato-biliary trauma in severely 
injured patients: a narrative scoping review. Can J 
Surg. 2020;63(5):E431–4. https://doi.org/10.1503/
cjs.013919. PMID: 33009897; PMCID: PMC7608711

Zakaria HM, Oteem A, Gaballa NK, Hegazy O, Nada 
A, Zakareya T, Omar H, Abdelkawy H, Abdeldayem 
H, Gad EH.  Risk factors and management of dif-
ferent types of biliary injuries in blunt abdominal 
trauma: Single-center retrospective cohort study. 
Ann Med Surg (Lond). 2020;52:36–43. https://doi.
org/10.1016/j.amsu.2020.02.009. PMID: 32211187; 
PMCID: PMC7082429.

99 Duodeno-Pancreatic and Extrahepatic Biliary Trauma

https://doi.org/10.1097/TA.0000000000001987
https://doi.org/10.1097/TA.0000000000001987
https://doi.org/10.1186/s13017-019-0278-6
https://doi.org/10.1186/s13017-019-0278-6
https://doi.org/10.1097/TA.0000000000001300
https://doi.org/10.1097/TA.0000000000001300
https://doi.org/10.1097/TA.0000000000002186
https://doi.org/10.1097/TA.0000000000002186
https://doi.org/10.1007/s00068-015-0510-3
https://doi.org/10.1016/j.hpb.2018.05.009
https://doi.org/10.1016/j.hpb.2018.05.009
https://doi.org/10.1503/cjs.013919
https://doi.org/10.1503/cjs.013919
https://doi.org/10.1016/j.amsu.2020.02.009
https://doi.org/10.1016/j.amsu.2020.02.009

	99: Duodeno-Pancreatic and Extrahepatic Biliary Trauma
	99.1	 Introduction
	99.2	 Epidemiology
	99.3	 Etiology
	99.4	 Classification
	99.5	 Diagnosis
	99.6	 Treatment
	99.6.1	 Nonoperative Management
	99.6.2	 Operative Management

	99.7	 Outcomes and Complications
	References
	Further Reading



