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ABSTRACT

Background and Aims: Pancreatic trauma is associated with
high morbidity and mortality. Diagnosis is often difficult
and surgery poses a formidable challenge.

Method: Data from 17 patients of pancreatic trauma gathered
from a prospectively maintained database were analysed
and the following parameters were considered: mode of
injury, diagnostic modalities, associated injury, grade of
pancreatic trauma and management. Pancreatic trauma was
graded from I through IV, as per Modified Lucas
Classification.

Results: The median age was 39 years (range 19-61). The
aetiology of pancreatic trauma was blunt abdominal trauma
in 14 patients and penetrating injury in 3. Associated bowel
injury was present in 4 cases (3 penetrating injury and 1
blunt trauma) and 1 case had associated vascular injury. 5
patients had grade I, 3 had grade II, 7 had grade III and 2
had grade IV pancreatic trauma. Contrast enhanced
computed tomography scan was used to diagnose
pancreatic trauma in all patients with blunt abdominal injury.
Immediate diagnosis could be reached in only 4 (28.5%)
patients. 7 patients responded to conservative treatment.
Of the 10 patients who underwent surgery, 6 required it for
the pancreas and the duodenum. (distal pancreatectomy with
splenectomy-3, pylorus preserving pancreato-
duodenectomy-1, debridement with external drainage-1,
associated injuries-duodenum-1). Pancreatic fistula,
recurrent pancreatitis and pseudocyst formation were seen
in 3 (17.05%), 2 (11.7%) and 1 (5.4%) patient respectively.
Death occurred in 4 cases (23.5%), 2 each in grades III and
IV pancreatic trauma.

Conclusions: Contrast enhanced computed tomography
scan is a useful modality for diagnosing, grading and
following up patients with pancreatic trauma. Although a
majority of cases with pancreatic trauma respond to
conservative treatment, patients with penetrating trauma,
and associated bowel injury and higher grade pancreatic
trauma require surgical intervention and are also associated
with higher morbidity and mortality.
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INTRODUCTION

Since the first reported case of pancreatic trauma by Travers in
1827 till date, pancreatic trauma poses a formidable challenge
to the surgeon.! The reason for this is the difficulty in diagnosis,
due to the absence of characteristic physical findings and non-
specific laboratory findings. Also the incidence rate of
pancreatic injury is low (only 1 in 250,000 hospital admissions),
and there is thus no consensus regarding its optimal treatment.
2 This study is a single institute’s experience of pancreatic
trauma, addressing the issues of mechanism of injury,
diagnosis, and management.

PATIENTS AND METHODS

Records of 17 patients of pancreatic trauma, admitted over the
last five years between the years 2000 and 2005, were reviewed
from our database. The records were examined for mode of
injury, diagnostic modalities, associated injury, grade of
pancreatic trauma and management. All patients of blunt
abdominal trauma were subjected to contrast enhanced
computed tomography (CECT) scan after initial stabilisation.
Pancreatic trauma was graded as per the Modified Lucas
Classification described in Table I.° Besides routine
haematological and biochemical investigations, serum amylase
levels were also determined on admission and at 72 hours.
Depending on the grade and severity of injury, and associated
injuries, patients were either subjected to surgery or treated
conservatively with close intensive monitoring. All patients
with penetrating trauma were subjected to emergency surgery
after initial resuscitation. Patients with blunt abdominal trauma
were given a trial of conservative treatment for 48 to 72 hours,
with intensive monitoring of vital parameters and periodic
abdominal, haematological and biochemical examinations. Non-
responsiveness to conservative treatment or clinical
deterioration, while on expectant treatment was indication for
surgery in patients with blunt trauma. Data are expressed as
median value (range).

Table I: Modified Lucas classification

Class I Contusion or peripheral laceration with minimal
parenchymal damage. Main pancreatic duct intact.
Class 11 Major laceration, perforation or transection
of body or tail with or without duct injury.
Class III Severe crush, perforation or transection of the
pancreatic head with or without duct injury.
Class IV Combined pancretico-duodenal injury:
a) Minor pancreatic injury
b) Severe pancreatic injury with duct disruption
RESULTS

Of 442 abdominal trauma cases (both blunt and penetrating)
admitted from the year 2000 through 2005, 17 patients (3.7%)
were identified with pancreatic trauma[ 15 (88.2%) male and
2(11.7%) female]. The median age of these 17 patients was 39
years (range 19-61). The aetiology of pancreatic trauma was
blunt abdominal trauma in 14 (82.3%) patients and penetrating
injury in 3 (17.7%). There was associated bowel injury in 4
patients (23.5%); of these 3 had suffered stab injury and 1 had
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blunt abdominal trauma. One patient (5.8%) also had associated
vascular injury.

CECT scan was used to diagnose pancreatic trauma in all
patients with blunt trauma. Immediate diagnosis after performing
CT scan on admission could be reached only in 4 patients
(28.5%).In 9 patients diagnosis was established on exploratory
laparotomy for the associated injury, whereas a delayed
diagnosis was made in 4 patients after 72 hours on repeat CT
scan. These 4 patients had persistent hyperamylasaemia even
at 72 hours, which prompted a repeat CT scan.

As for treatment, all 3 patients of penetrating trauma were
subjected to emergency surgery following stabilisation. Of the
14 patients of blunt abdominal trauma, 7 were treated
conservatively (5—grade I and 2—grade II trauma patients),
whereas the other 7 patients were subjected to surgery (1—
grade II, 5—grade III and 1-grade IV trauma patient). One
patient of grade II trauma underwent debridement with external
drainage. 3 patients of grade III trauma underwent distal
pancreatectomy with splenectomy, 1 patient of grade I'V trauma
underwent pylorus preserving pancreato-duodenectomy, and
1 patient of grade I'V trauma was subjected to pyloric exclusion
with gastro-jejunostomy.

Complications in the form of pancreatic fistulain 3 (17.05%),
pancreatitis in 2 (11.7%), and pseudocyst formation in 1 (5.8%)
patient, were seen. While the first two complications were
managed by conservative treatment, the pseudocyst was
treated by endoscopic gastrostomy performed at the end of
eight weeks. Death occurred in 4 (23.52%) patients, 2 with
grade IV, and 2 with grade III trauma, both of whom had
undergone distal pancreatectomy with splenectomy.
Correlation between grade of trauma, aetiology, associated
bowel injury, vascular diagnosis and treatment offered is shown
in Table II.

DISCUSSION

Pancreatic trauma is rare, with a reported incidence of 0.4 per
100,000 population, occurring in 10% of abdominal injuries. >
Though uncommon, the associated high morbidity and
mortality, make it imperative for all surgeons to understand the
mechanism of injury and management.

Patients of pancreatic trauma are relatively young, with
marked male predominance. In our series 88.2% were male and
the median age was 39 years, comparable with the study of
Levison et al.’ Pancreatic trauma is caused by either blunt or

penetrating trauma; the former is more common, following road
accidents.® The mechanism of blunt trauma involves the
anatomical relation of the pancreas with the vertebral column.
Penetrating trauma is usually a result of knife wounds and is
commonly associated with injury to bowel and blood vessels.
In our series, 14 patients (82.3%) had blunt abdominal trauma,
and 3 (17.7%) had penetrating trauma, following stab injury.

Isolated injury to the pancreas is uncommon. There is a
very high incidence of associated injury with figures of 50—
98% reported in the literature.”* Not uncommonly three or more
organs are involved. The liver, spleen, stomach, duodenum
and colon are the organs most commonly injured.”®!° Frey
and Wardell noted associated injury to the liver (26%), colon
or small bowel (25%), major vessels (25%), duodenum (24%),
stomach (19%), spleen (12%) and kidney (10%)." In our series,
there was associated bowel injury in 4 patients (23.5%), 3
patients had stab injury and 1 patient had blunt abdominal
trauma. 2 patients (11.7%) had duodenal injury whereas 1
patient (5.8%) had small bowel injury. 1 patient (5.8%) also had
associated vascular injury involving the superior mesenteric
vessels. This is comparable to the other series reported in the
literature.” !

The retroperitoneal location of the pancreas makes the
investigation of pancreatic trauma a diagnostic challenge. This
is true, if there are associated vascular and other intra-abdominal
organ injuries, when the diagnosis is not reached until
laparotomy. CT scan remains the gold standard for
investigating patients of blunt abdominal trauma, having
proved its utility in detecting liver and spleen injury. However
it has low sensitivity for detecting pancreatic injury as an initial
study, either missing it or under-grading it.'” This is because of
the evolving nature of the pancreatic injury. Hence a repeat
scan in light of continuing symptoms is recommended, to
improve its diagnostic ability."”® Studies with single-detector
CT with 10 mm collimation have shown limited sensitivity and
specificity for detection of pancreatic injury, not exceeding
80%.™

Though none of our patients was subjected to magnetic
resonance pancreatography(MRP), this technique has emerged
as an attractive alternative for direct imaging of the pancreatic
duct.’”> MRP has the advantage of being noninvasive, faster,
and more readily available than endoscopic retrograde
cholangiopancreatography (ERCP). In addition, MR
pancreatography may demonstrate abnormalities not visible at

Table II: Co-relation of the grade of injury, aetiology, associated injury diagnosis and treatment

Grade No of Etiolog Bowel Vascular Diagnosis Treatment
of injury patients injury injury
I 5 Blunt No No Delayed (4) Conservative
Immediate (1)
II 3 Blunt No No Immediate Debridement & External
11 7 2-Stab Yes No At time of surgery Distal pancreatectomy with
5-blunt (1pt) Yes No splenectomy (3pt) conservative (4pt)
v 2 1-stab Yes Yes At time of surgery PPPD (1Ipt), pyloric exclusion with
1-blunt Yes No GJ (1pt)

PPD: Pylorus preserving pancreato - duodenectomy
GJ: Gastrojejunostomy
pt: Patient
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ERCP, such as fluid collections upstream of the site of duct
transection, and is helpful in assessing parenchymal injury.!'
Besides, MR pancreatography can be helpful in directing ERCP-
guided therapy when ductal anomalies are present, such as
pancreas divisum.

ERCP isindicated when pancreatic injuries are detected at
CT or MR imaging or if there is high clinical suspicion of ductal
injury. ERCP can direct appropriate surgical repair or can be
used for primary therapy by means of stent placement. When
ERCP-guided stent placement is being considered, delay in
therapy longer than 72 hours after the initial trauma may lead to
increased complications and prolonged hospital stay.'” As with
MR pancreatography, patients in whom ERCP shows no
pancreatic duct injury, may be treated conservatively with
clinical and laboratory follow-up. In our series none of the
patients was subjected to ERCP.

Although the highest concentration of amylase in the
human body occurs in the pancreas, isolated hyperamylasaemia
is not a reliable indicator of pancreatic trauma. The sensitivity
of serum amylase in detecting blunt pancreatic trauma varies
from 48% to 85%, and the specificity from 0% to 81%.'8 The
negative predictive value of serum amylase after blunt trauma
is about 95%, '-*'. It implies that 95% of patients with blunt
trauma whose amylase findings are negative will indeed not
have pancreatic injury. Although elevation in serum amylase
or peritoneal lavage effluent amylase does not confirm the
presence of a pancreatic injury, it does mandate further
evaluation. In our study, pancreatic injury on repeat CT scan
was detected in 4 patients with persistent hyperamylasaemia
even at 72 hours.

Although there is no consensus as regards the optimal
management, due to reported low incidence of pancreatic injury,
and paucity of studies; all studies to date agree that factors
dictating the management are of pancreatic trauma are: 1) grade
and severity of pancreatic injury, 2) associated injury and 3)
haemo-dynamic stability of the patient on presentation.
Modified Lucas Grading for the severity of pancreatic trauma
is universally accepted. The management plan as per the grade
of trauma is as follows:

In patients with grade I and II trauma, a conservative
approach is recommended. If the pancreatic duct is intact a
simple external drainage is adequate. External drainage provides
an excellent means of removal of pancreatic secretions, which
contain activated proteolytic enzymes. Besides, adequate
drainage prevents the complications of abscess formation and
fistula formation. However simple passive drains many a time
become ineffective because of plugging by collapse of adjacent
tissues. Hence sump drainage is recommended as it provides
almost complete evacuation of secretions and avoids auto-
digestion, thus reducing the complications.”> However; the
drawback of sump drainage is that, there is a high chance of
abscess formation following colonisation by hospital
pathogens and erosion of the adjacent viscera or vessels, the
drain being rigid. Wynn et al,”* Sorenson et al** and Cogbill et
al® have shown excellent results without much complication,
with external drainage using a sump drain in patients with grades
Iand II trauma.

In patients with grade II trauma with injury to the duct, the
best option is to perform a distal pancreatectomy with
splenectomy.?*?%*” Though many advocate preservation of the
spleen, this seems inappropriate in an acute emergency situation
as it involves tedious dissection and added operative time.
Besides, there is also the possibility of splenic vein thrombosis,
developing at a later stage.

In our series all 5 patients (29.4%) of grade I trauma and 2
patients (11.7%) of grade Il trauma were treated conservatively,
with close monitoring as they were haemodynamically stable.
1 patient (5.8%) of grade II trauma who had parenchymal
laceration with collection was treated with passive external
drainage, as the duct was intact. This patient developed a
pancreatic fistula, which was successfully treated
conservatively.

Grade IIT and IV trauma include major injuries to the
pancreatic head. Injuries to the pancreatic head without ductal
damage are best treated conservatively by sump drainage. In
case of exclusive ductal damage, the Rouxen-Y loop is probably
the best option.””?* In a six year review comprising 41 patients
published by Sorenson et al,** 20 patients were treated with
drainage alone, with an 11% mortality rate and 2 pancreatic
and 6 non-pancreatic complications. 21 patients underwent
resection with a resultant 19% mortality rate and 18 pancreatic
and 19 non-pancreatic complications. The difference in
morbidity and mortality rates could not be accounted for by
the severity of injury. They recommended drainage for the
majority of penetrating pancreatic injuries and suggested
reserved resection for injuries requiring debridement and for
homeostasis.

Pancreato-duodenectomy for grade IV trauma has a high
morbidity rate especially in an emergency setting, with reported
overall mortality of 30-40%.% It is thus said that a Whipple’s
procedure should be generally performed only in severe injuries
because here tissue fragmentation has already taken place and
what remains to be done is essentially debridement of
devitalised tissue. The other surgical alternatives
recommended are the Roux loop to cover the damaged areas to
the pancreas and duodenum,* and duodenal diversion by
pyloric exclusion.”* In our series, of the 7 patients with grade
I trauma, 3 with ductal injury underwent distal pancreatectomy
and splenectomy. The other 4 patients were treated
conservatively. Of the 2 patents with grade I'V trauma, 1 patient
with stab injury and associated vascular injury was subjected
to distal pancreatectomy and splenectomy, while the other
patient was subjected to pyloric exclusion with gastro-
jejunostomy. However, both patients died.

The rate of morbidity is very high and varies according to
the nature of associated injuries. The overall complication rate
varies from 30% to 60 %.%*>6 The commonest complications
occurring are: (1)Pancreatic fistula: Its incidence varies from
7-20%.%3* In our series pancreatic fistula formation was seen
in 3(17.05%) patients.(2)Pancreatitis: This is the most common
complication and often leads to death.'®*'?7 In our series, 2
patients (11.7%) of grade III trauma, who were treated
conservatively, had pancreatitis, which was also treated
conservatively.(3) Pseudocyst formation: The reported
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incidence of pseudocyst formation is 2% with rate of formation
depending on the adequacy of control of pancreatic secretion
achieved by drainage or surgery.?>?3! In our series, one patient
with grade III trauma and treated conservatively, developed a
pseudocyst, which was treated by endoscopic cysto-
gastrostomy after 8 weeks when it failed to resolve
spontaneously.

Isolated pancreatic injuries are uncommon and carry
mortality rates of between 3-10%.72% In our series death
occurred in 4 (23.5%) patients, 2 patients with grade I'V trauma,
and 2 patients with grade III trauma who had undergone distal
pancreatectomy with splenectomy. The patients with grade IV
trauma succumbed following surgery within 48 hours while
two patients with grade III injury succumbed due to post-
operative pancreatitis with multi-organ failure.

In conlusion, penetrating pancreatic injuries need immediate
surgical treatment while blunt pancreatic trauma needs clinico-
radiological assessment and exploration if necessary.
Continued observation when the duct is intact or urgent
surgery when the ductal system has been breached is
warranted. Associated vascular and bowel injury warrants
emergency exploration. Immediate diagnosis of an isolated
grade I pancreatic trauma is difficult and may be confirmed by
the persistence of symptoms or complications like pseudocyst
formation. The development of hyperamylasaemia suggests
pancreatic injury and serves as an indicator for determining
the integrity of the pancreatic ductal system.

REFERENCES

1. Travers B. Rupture of the pancreas. The Lancet 1827;12:384.

2. Nilsson E, Norrby S, Skullman S, Sjodahl R. Pancreatic trauma in a defined
population. Acta Chir Scand. 1986;152:647-51.

3. Lucas CE. Diagnosis and treatment of Pancreatic and duodenal injury. Surg
Clin North Am. 1977;57:49-65.

4. Carrico CJ, Jurkovich AJ, Pancraetic and duodenal injuries. In : Cameron JL,
ed. Current surgical therapy 4" ed. St Louis, Missouri: Decker. 1992:849—
53.

5. Levison MA, Petersen SR, Sheldon GF, Trunkey DD. Duodenal trauma:
experience of a trauma center. J Trauma. 1984;24:475-80.

6. Flint LM, McCoy M, Richardson J,Polk HC Jr. Duodenal injury: Analysis
of common misconception in diagnosis and treatment. Ann Surg.
1980;191:697-702.

7. Bradley EL 3rd, Young PR Jr, Chang MC, Allen JE, Baker CC, Meredith W,
et al. Diagnosis and initial management of blunt pancreatic trauma: guidelines
from a multi-institutional review. Ann Surg. 1998;227:861-9.

8. Madiba TE, Mokoena TR. Favourable prognosis after surgical drainage of
gunshot, stab or blunt trauma of the pancreas. BrJ Surg. 1995;82:1236-9.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

TROPICAL GASTROENTEROLOGY 2007, VOL 28, NO. 3, JULY-SEPT.

Leppaniemi A, Haapiainen R, Kiviluoto T, Lempinen M. Pancreatic trauma:
acute and late manifestations. BrJ Surg. 1988;75:165-7.

. Berni GA, Brandyk DF, Oreskovich MR, Carrico CJ. Role of intraoperative

pancreaticography in patients with injury to pancreas. American Journal of
Surgery. Am J Surg. 1982;143:602-5.

. Frey CF, Wardell JW. Injuries to the pancreas. In: Trede M, Carter DC eds.

Surgery of the pancreas . Edinburgh: Churchill Livingstone; 1993. p. 565—
89.

. Akhrass R, Kim K, Brandt C. Computed tomography: an unreliable indicator

of pancreatic trauma. Am Surg. 1996;62:647-51.

. Wolfman NT, Bechtold RE, Scharling ES, Meredith JW. Blunt upper

abdominal trauma: evaluation by CT. AJR Am J Roentgenol. 1992;158:493—
501.

. Fischer JH, Carpenter KD, O’Keefe GE. CT diagnosis of an isolated blunt

pancreatic injury. AJR Am J Roentgenol. 1996;167:1152.

. Fulcher AS, Turner MA, Yelon JA, et al. Magnetic resonance

cholangiopancreatography (MRCP) in the assessment of pancreatic duct trauma
and its sequelae: preliminary findings. J Trauma. 2000;48:1001-7.

. Soto JA, Alvarez O, Munera F, Yepes NL, Sepulveda ME, Perez JM.

Traumatic disruption of the pancreatic duct: diagnosis with MR
pancreatography. AJR Am J Roentgenol. 2001;176:175-8.

. Kim HS, Lee DK, Kim IW, Baik SK, Kwon SO, Park JW, et al. The role of

endoscopic retrograde pancreatography in the treatment of traumatic pancreatic
duct injury. Gastrointest Endosc. 2001;54:49-55.

. Kim HS, Lee DK, Kim IW, Baik SK, Kwon SD, Park JW, et al. The role

of endoscopic retrograde pancreatography in the treatment of traumatic pancreatic
duct injury. Gastrointest Endosc 2001;54:49-55.

. Bouwman DL, Weaver DW, Walt AJ. Serum amylase and its isoenzymes: a

clarification of their implications in trauma. J Trauma. 1984;24:573-8.
Moretz JA 3rd, Campbell DP, Parker DE, Williams GR. Significance of
serum amylase level in evaluating pancreatic trauma. Am J Surg.
1975;130:739-41.

Olsen WR. The serum amylase in blunt abdominal trauma. J Trauma.
1973;13:200-4.

Stone HH, Fabian TC, Satiani B, Turkleson ML. Experiences in the
management of pancreatic trauma. J Trauma. 1981;21:257-62.

Wynn M, Hill DM, Miller DR, Waxman K, Eisner ME, Gazzaniga AB.
Management of pancreatic and duodenal tauma. Am J Surg. 1985;150:327—
32.

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

Cogbill TH, Moore EE, Kashuk JL. Changing trends in the management of
pancreatic trauma. Arch Surg. 1982;117:722-8.

Jones RC. Management of pancreatic Trauma. Am J Surg. 1985;150:698—
704.

Campbell R, Kennedy T. The management of pancreatic and pancreatic
duodenal injuries. BrJ Surg. 1980;67:845-50.

Farrell RJ, Krige JE, Bornman PC, Knottenbelt D, Terblanche J. Operative
strategies in pancreatic trauma. BrJ Surg. 1996;83:934-7.

Wisner DH, Wold RL, Frey CF. Diagnosis and treatment of pancreatic
injuries: an analysis of management principle. Arch Surg. 1990;125:1109—
13.

Mansour MA, Moore JB, Moore EE, Moore FA. Conservative management
of combined pancreatoduodenal injuries. Am J Surg. 1989;158:531-5.
Moore JB, Moore EE. Changing trends in the management of combined
pancreatoduodenal injuries. World J Surg. 1984;8:791-7.



