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Background: Trauma patients diagnosed with pancreatic 
duct injury (PDI) have a high complication rate and pro- 
longed hospital stay. The role of endoscopic retrograde cholan- 
giopancreatography (ERCP) in the diagnosis of PDI remains 
unclear. During the last decade, our trauma unit incorporated 
ERCP into the management protocol for suspected PDI cases. 
Objectives: To determine whether ERCP is a sensitive tool 
to detect PDI. 
methods: This retrospective trauma patient series study 
assessed the diagnostic yield of ERCP in trauma cases with  
suspected PDI on computed tomography (CT) or intraoperati- 
vely. Between 1 January 2004 and 31 December 2011, 13
patients admitted to our medical center underwent ERCP for 
suspected PDI. Patient demographics, mechanism of injury, 
Injury Severity Score (ISS), time from injury to ERCP, and ERCP-
related complications were documented and assessed. 
results: Of the 13 patients included in the analysis, 8 stable
patients with suspected PDI on CT had no leak from the 
main pancreatic duct on ERCP. Two of them underwent 
surgery for suspected pancreatic transection. ERCP confirmed 
a main pancreatic duct leak in three patients. Two patients 
underwent ERCP for suspected PDI after “damage control” 
surgery. No leak from the pancreatic ducts was diagnosed. 
No pancreas-related complications or ERCP-related comp- 
lications were observed.
conclusions: ERCP is a sensitive and relatively safe tool for 
the diagnosis of PDI, and its use might prevent unnecessary 
surgical interventions in selected trauma cases.
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aBstract:

keY wOrds:

i njury to the pancreas occurs in approximately 3% to 12% of 
patients with abdominal trauma [1-3]. The management of 

traumatic pancreatic duct injury is determined by diagnostic 
visualization of the pancreatic duct. Numerous publications 
report relatively high rates of delay in traumatic PDI diagno-

sis, which results in increased morbidity and mortality [4-6]. 
Controversy regarding the diagnostic modality of choice to 
detect PDI in trauma patients still exists. The management 
dilemma stems mainly from lack of evidence comparing the 
safety and efficacy of the different approaches [6-8].

Endoscopic retrograde cholangiopancreatography (ERCP) 
and stenting of the biliary tree or the pancreatic duct is a well-
established practice for the treatment of patients with biliary 
and pancreatic pathologies such as obstructive jaundice, biliary 
pancreatitis and iatrogenic biliary duct injuries [8-10]. A few 
reports indicate the use of ERCP for the diagnosis of PDI in an 
acute trauma setting as well as after a delay since the traumatic 
injury [11]. However, several studies have reported complica-
tions following ERCP in patients with major trauma and have 
questioned the diagnostic usefulness weighed against the risk 
of complications [4-8].

The objective of this study was to describe the sensitiv-
ity of detection, the complication rate and the prognosis of 
abdominal trauma patients receiving treatment according to 
our trauma unit management protocol for suspected pan-
creatic injury.

Patients and metHOds

We performed a retrospective trauma case series analysis of 
all patients admitted to our medical center between 1 January 
2004 and 31 December 2011 who underwent ERCP for sus-
pected PDI. Inclusion in the study was regardless of the trauma 
mechanism (blunt or penetrating) or the initial method of 
management (laparotomy vs. expectant management). This 
study was approved by our Institutional Review Board. 

Patient demographics, mechanism of injury, Injury Severity 
Score (ISS), time from injury to ERCP, and either pancreas-
related or ERCP-related complications were documented.

treatment

The primary management protocol was conducted strictly 
according to the Advanced Trauma Life Support guidelines 
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of the American College of Surgeons. Every patient with sus-
pected PDI was treated according to our pancreatic trauma 
in-hospital management protocol [Figure 1]. Patients were 
assigned to surgery according to their injury and hemody-
namic condition. A “damage control” approach was used for 
patients who developed coagulopathy, hypothermia and meta-
bolic acidosis during surgery, followed by a staged laparotomy.

A computed tomography (CT) scan was done in all stable 
patients with suspected abdominal trauma, followed by ERCP 
if PDI was suspected. ERCP was performed by an attending 
gastroenterologist in the operating room or intensive care 
unit, using either sedation or general anesthesia.

ct criteria FOr Pancreatic inJurY

Specific signs of pancreatic injuries on CT scans were based on 
the American Association for the Surgery of Trauma system 
of pancreatic injury scoring and included fractures or lacera-
tions of the pancreas, edema or hematoma of the pancreatic 
parenchyma, active hemorrhage from the pancreas, and blood 
collections between the parenchyma and the splenic vein [12].

results

Thirteen patients with suspected PDI underwent ERCP at 
our medical center between 1 January 2004 and 31 December 
2011. Patient characteristics are presented in Table 1. The mean 
patient age was 24.1 ± 20.4 years. Eight of them were male 

(61.5%). Mean ISS was 22.0 ± 14.0. The mechanism of injury 
was blunt in 11 patients (84.6%) and penetrating in 2 (15.3%).

diagnOstic cOmParisOn OF ct and ercP

Patient stratification by CT diagnosis, ERCP findings, and treat-
ment are presented in Table 2. Of the 13 patients, 11 had pancre-
atic injury located distal to the superior mesenteric vessels. Eight 
patients with CT-proven pancreatic injuries had no leak from 
the main pancreatic duct on ERCP. Six of them were managed 
expectantly and two underwent laparotomy due to a suspected 
major laceration of the pancreas on CT. One of these two under-
went intraoperative ERCP that demonstrated a tertiary pancre-
atic duct leakage, and a closed peripancreatic vacuum drainage 

table 1. Patient baseline characteristics

variables value Percentage

Age (years) 24.1 ± 20.4

Injury Severity Score 22.0 ± 14.0

gender
Female
Male

5
8

38.5%
61.5%

trauma mechanism
Blunt
Penetrating

11
2

84.6%
15.4%

ct findings
Not done
Pancreatic hematoma
Pancreatic laceration
Pancreatic transaction

2
6
4
1

15.3%
46.2%
30.8%
7.7%

indication for ercP
CT
Pancreatic hematoma

11
2

84.6%
15.4%

treatment
Damage control laparotomy
Distal pancreatectomy
Explorative laparotomy
Observation

2
3
2
6

15.4%
23.0%
15.4%
46.2%

ercP findings
Main pancreatic duct leak
No leak
Tertiary duct leak

3
9
1

23.1%
69.2%
7.7%

ERCP = endoscopic retrograde cholangiopancreatography

Figure 1. Flow chart for managing patients with suspected 
pancreatic injury
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table 2. Patients stratified by CT diagnosis, ERCP findings and treatment

ct initial 
diagnosis ercP findings

damage 
control dP

explorative 
laparotomy Observation total

Not done No leak 2 2

Pancreatic 
hematoma

MPD leak
No leak

1
5

1
5

Pancreatic 
laceration

MPD leak
No leak
Tertiary duct leak

2

1
1

2
1
1

Pancreatic 
transection

No leak 1 1

Total 2 3 2 6 13

ERCP = endoscopic retrograde cholangiopancreatograph, DP = distal 
pancreatectomy, MPD = main pancreatic duct
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Patton et al. [16] addressed the operative management of 
pancreatic injuries in 134 patients, 124 of whom survived 
12 hours. Thirty-seven injuries were proximal (to the right 
of the superior mesenteric vessels) and 87 were distal. All 
proximal injuries were managed by drainage alone. Patients 
with a high suspicion of distal ductal injury underwent distal 
pancreatectomy and drainage. Thirty-seven percent of the 
distal pancreatic injuries were treated with closed suction 
drainage alone. Pancreatic morbidity was 11% in 37 proxi-
mal injuries treated with drainage alone. In the subgroup 
of patients with distal pancreatic injury and indeterminate 
ductal status, the complication rate was similar whether 
drainage alone (27%) or distal resection (33%) was used (P 
= 0.60). Overall, the incidence of pancreatic fistulas was 15%, 
almost all of which closed spontaneously. According to the 
data of Patton and colleagues [16], most proximal pancreatic 
injuries can be treated by drainage alone. Our study presents 
similar results where six of eight patients with a CT-proven 
pancreatic injury and no leak from the main pancreatic duct 
on ERCP were managed expectantly and discharged home 
without complications.

The role of CT in the diagnosis of pancreatic injury was 
widely addressed in the American Association for the Surgery 
of Trauma multicenter study [6]. Twenty centers enrolled 
206 patients. The sensitivity of the 16-slice CT for pancreatic 
injury was 60%, compared to only 47% for the 64-slice CT. 
For pancreatic ductal injury, sensitivities were 54% for the 
16-slice CT and 52% for the 64-slice CT. They confirmed that 
CT of the abdomen greatly improved the diagnosis of isolated 
abdominal injuries in stable trauma patients but has a limited
role in the diagnosis of pancreatic injury.

ERCP is considered a relatively safe procedure compared 
to laparotomy in the setting of multiple trauma or an isolated 
retroperitoneal trauma. However, the role of ERCP in trauma 
is still debated. ERCP is currently performed more frequently 
for pancreatic injury following abdominal trauma [11].

Several authors have emphasized the usefulness of ERCP 
in the management of pancreatic injury [11,14,16-18]. In the 
study by Duchesne and team [17], ERCP was used essentially 
to stage patients in initial evaluations. Patients with confirmed 
ductal injuries undergoing laparotomy as well as those with 
an intact ductal system were managed conservatively.  Rogers 
et al. [11] reported on 26 patients undergoing ERCP 19 days 
after injury on average. Nine of them underwent definitive 
endoscopic treatment of their pancreatic injuries, including 
pancreatic sphincterotomy or ductal stenting, or both.

We found that ERCP can downstage the severity of injury 
initially diagnosed by CT or laparotomy. Therefore, ERCP 
may assist in eliminating unnecessary surgery on one hand 
or anticipating surgery on the other. Moreover, intraopera-
tive ERCP can also lead to a change in the operative strat-
egy [6]. For example, two patients with pancreatic trauma 

was placed; the patient developed a low output pancreatic dis-
charge that resolved spontaneously after 16 days. Laparotomy in 
the second patient revealed no pancreatic laceration but a large 
peripancreatic hematoma. ERCP performed on the first day after 
laparotomy did not reveal PDI. No complications were noted 
during the postoperative course in both patients. No pancreas-
related complications were observed in the remaining patients. 

ERCP detected a leak from the main pancreatic duct in 
three other patients with a CT-proven pancreatic injury. A 
distal pancreatectomy was performed 3 to 18 hours following 
injury. No pancreas-related morbidity was observed follow-
ing surgery, regardless of the time since injury.

Two additional patients had a non-expanding peripancre-
atic hematoma that was not explored on the initial ‘damage 
control’ laparotomy. ERCP was performed (bedside in one and 
before staged laparotomy in the other) after hemodynamic 
stability and coagulopathy correction were achieved. No leak 
from the pancreatic ducts was diagnosed and peripancreatic 
drainage was obtained during the staged laparotomy. These 
two patients did not have any pancreas-related complications.

None of the patients in the study developed ERCP-related 
complications or died during the follow-up period. CT was 
indicative for pancreatic injury in 11 patients, but only 3 
(27%) of them had evidence of main pancreatic duct lac-
eration on ERCP. Patients with normal ERCP findings were 
discharged after an in-hospital follow-up period of 2 ± 5 days.

discussiOn

Our study describes 13 trauma cases of suspected PDI (by 
CT or laparotomy) who underwent confirmatory diagnostic 
ERCP. Our findings suggest that ERCP is a more sensitive 
diagnostic tool for PDI, compared with CT or laparotomy. 
For example, only one of six patients who were initially diag-
nosed with pancreatic hematoma on CT had a confirmed 
PDI on ERCP (16.7%). ERCP ruled out 50% (2 of 4) false 
positive CT-diagnosed pancreatic lacerations. Finally, ERCP 
ruled out PDI in a patient initially diagnosed with a pancre-
atic transection on CT. No ERCP-related complications were 
reported in any of the patients in the study. 

Traumatic pancreatic injuries are associated with high mor-
bidity and mortality rates, especially when PDI is undiagnosed 
[4-7,11,13]. Failure to recognize major ductal injury remains 
a key element in poor outcome due to pancreatic injury [14].

Smego et al. [15] emphasized the importance of intraop-
eratively assessing the magnitude of the pancreatic injury. In 
their study, performing distal resection for suspected ductal 
injury resulted in significantly reduced mortality and morbid-
ity rates. In contrast, a multicenter study of 83 patients who 
underwent distal pancreatectomy for trauma demonstrated an 
overall complication rate of 46.2% and a 14% occurrence rate 
of pancreatic fistulas [6].
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underwent ERCP on the operating table that ruled out PDI, 
thus eliminating unnecessary pancreatic exploration. To the 
best of our knowledge, no studies have been published on 
ERCP performed in an acute setting after ‘damage control’ 
laparotomy. We did not observe any ERCP-related complica-
tions in our patients.

Our study has several limitations. The main limitation was 
the small number of suspected PDI trauma patients, which 
prevented us from performing a comparative randomized 
control trial to assess ERCP sensitivity, adverse events and 
prognosis. Second, validity of our results was obtained only 
for the management protocol of our medical center, and we 
cannot assess its relative efficacy compared to other man-
agement protocols. Still, patients were treated by a team of 
surgeons and gastroenterologists, enabling a team approach 
based on the accumulated experience learned from each case.

cOnclusiOns

ERCP is a safe and supportive diagnostic tool in the manage-
ment of patients with pancreatic injuries. It can be performed 
safely with minimal morbidity, avoiding unnecessary pancre-
atic exploration. We believe that ERCP should be considered 
among the preferred procedures for selected patients with 
suspected pancreatic duct injury. Future studies are war-
ranted to identify patients who would benefit most from 
diagnostic ERCP. Also, comparative studies of suspected PDI 
trauma management protocols, with and without the use of 
diagnostic ERCP, might contribute to our evaluation of the 
role of ERCP in this setting.
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Gastric cancer, a leading cause of cancer-related deaths, is a 
heterogeneous disease. Cristescu et al. attempted to establish 
clinically relevant molecular subtypes that would encompass 
this heterogeneity and provide useful clinical information. The 
authors used gene expression data to describe four molecular 
subtypes linked to distinct patterns of molecular alterations, 
disease progression and prognosis. The mesenchymal-like type 
includes diffuse-subtype tumors with the worst prognosis, the 
tendency to occur at an earlier age, and the highest recurrence 
frequency (63%) of the four subtypes. Microsatellite-unstable
tumors are hyper-mutated intestinal-subtype tumors occurring 
in the antrum; these have the best overall prognosis and the 

lowest frequency of recurrence (22%) of the four subtypes.
The tumor protein 53 (TP53)-active and TP53-inactive types
include patients with intermediate prognosis and recurrence 
rates (with respect to the other two subtypes), with the 
TP53-active group showing better prognosis. They describe
key molecular alterations in each of the four subtypes 
using targeted sequencing and genome-wide copy number 
microarrays and validated these subtypes in independent 
cohorts in order to provide a consistent and unified framework 
for further clinical and preclinical translational research. 

Nature Med 2015; 21: 449
Eitan Israeli

capsule

molecular analysis of gastric cancer identifies subtypes associated with distinct clinical outcomes




