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Background: This project reviews our experience with managing pancreatic trauma from 2012 to 2018.

Methods: All patients over the age of 15 years with a pancreatic injury during the period December 2012—December 2018
were retrieved from the Hybrid Electronic Medical Registry at Grey’s Hospital and reviewed.

Results: During the study period 161 patients sustained a pancreatic injury. The mechanism of trauma was penetrating
in 86 patients (53%) and blunt in 75 (47%). The blunt mechanisms included MVA in 27, PVA in 15, falls in four and
assaults in the remaining 29. There were 52 stab wounds and 34 gunshot wounds of the pancreas. A total of 26 patients
(16%) were shocked on presentation with a systolic blood pressure of 90 mm Hg or less. The median injury severity
score was 16. There were 90 patients with American Association for the Surgery of Trauma (AAST) grade I injury to the
pancreas, 36 AAST grade II, 27 AAST grade 111, 7 AAST grade IV and a single AAST grade V. Fifty-four patients (34%)
were initially treated non-operatively of which three eventually required surgery. Of the patients who required surgery, 26
(16%) underwent a distal pancreatectomy. The remainder simply underwent pancreatic drainage. The overall mortality
rate was 13% (21/161). The operative mortality was 11% (18/161). Thirteen patients (8%) with penetrating injuries and
eight patients (5%) with blunt injuries died. Of the 21 patients who died, 14 had multiple injuries. Five patients died due
to overwhelming sepsis. One patient died due to hypovolemic shock and another due to a traumatic brain injury.
Conclusion: Our centre not infrequently deals with pancreatic trauma secondary to both blunt and penetrating trauma. We
follow the general principles outlined in the literature. Despite this, pancreatic trauma is still associated with significant

morbidity and mortality.
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Introduction

Pancreatic trauma is relatively rare but is associated with
significant morbidity and mortality.!-'® The management of
pancreatic trauma is complex. The management principles
and strategies have evolved over the last half century
in tandem with the improved understanding of how the
physiological impact of trauma on the patient influences the
operative approach, as well as with advances in imaging,
endoscopic techniques, postoperative care and nutritional
support.'-* Randomised controlled trials are not feasible for
this condition and most evidence is derived from large case
series and clinical audits. In this regard, South Africahas made
significant contributions to the literature on the topic, and
ongoing clinical audits will be necessary to keep evaluating
these evolving management strategies.!-* The trend in all the
major series over the last fifty years has been away from
complex operative strategies towards a more conservative
approach."'® The Pietermaritzburg Metropolitan Trauma
Service (PMTS) maintains a prospectively entered electronic
surgical registry, which has allowed us to accumulate large
patient cohorts over a prolonged period. This study audits
a six-year experience with pancreatic trauma and attempts
to analyse our management strategies and outcomes and
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to contextualise them within our own environment and the
broader national and international setting.

Methods

Patients over the age of 15 years who presented with a
pancreatic injury between December 2012 and December
2018 were retrieved from the Hybrid Electronic Medical
Registry (HEMR). Their demographics, physiology on
presentation and clinical management and outcome were
documented. All injuries were graded using the American
Association for the Surgery of Trauma (AAST) pancreas
module for the grading of injuries, the injury severity score
(ISS), and the abbreviated injury score (AlS)-abdomen
and AIS-chest. Complications were classified as pancreas
related or non-pancreas related and graded according to
the Clavien—Dindo system.'® External fistulae and intra-
abdominal collections were considered to be pancreas
related complications.

Statistical methods

Statistical analyses were performed using STATA 15.0°.
Continuous variables were compared using unpaired t-test,
and categorical variables were compared using chi-squared
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analysis. Further stepwise and multiple logistic regression
analyses was performed. Comparison of presenting
physiological parameters between penetrating and blunt
pancreatic injuries were performed using unpaired t-test.
Chi-squared test was used to compare the proportions
of visceral injuries between the two groups and to assess
other categorical variables between groups, including injury
mechanism and mortality.

Results

Over the six-year period, 161 patients sustained a pancreatic
injury. There were 141 (88%) males and the mean age was
31 years. There was a total of 86 (53%) penetrating and 75
(47%) blunt injuries (Table I). There were 90 patients with
AAST grade I injuries, 36 with grade II, 27 with grade III,
seven with grade IV and a single AAST grade V injury. In 51
patients who were managed non-operatively, the injury was
graded exclusively by CT scan; in 18 patients who had a CT
prior to surgery, both CT and surgery were used to grade the
injury; and in 92 patients who underwent surgery without
prior imaging, the grading was exclusively surgical. CT and
operative grading were largely concordant with the AAST
score being the same in the 16 patients who underwent
imaging prior to operation.

The median ISS was 16. Associated injuries are summarised
in Table II. There were 121 other intra-abdominal injuries.
The stomach was the most frequently damaged other organ
(n=91), followed by the spleen (40), the liver and the small
bowel (29). Figure 1 shows the proportions of associated
intra-abdominal injuries according to mechanism. The
majority of associated hollow viscus injuries occurred with
penetrating trauma and the majority of solid organ injuries
with blunt trauma.

A total of 54 (34%) patients were initially treated non-
operatively. Three failed non-operative management (NOM)
and required surgery of which two patients demised. The two
patients who demised sustained blunt trauma and both were
delayed referrals. The injuries which precipitated the need

Table I: Penetrating vs blunt mechanism count

Patients Mortality
n (%) n (%)
Penetrating 86 (53% 13 (62%)
Blunt 75 (47%) 8 (38%)
Total 161 21

for surgery were not pancreatic related. Of the 110 patients
who ultimately required surgery, 25 (16%) underwent a left
pancreatic resection (1) a pancreaticoduodenectomy and the
remainder (84) underwent pancreatic drainage.

Morbidity compared to AAST grade of pancreatic

injury

A total of 92 morbidities were documented of which 39 were

pancreatic related.

* The 90 patients with AAST grade I injury to the
pancreas developed 51 complications. These included
acute kidney injury (AKI) (n = 13), intra-abdominal
collections (n = 13), hospital acquired pneumonia
(n = 10), wound sepsis (1), cardiac event (1) and
neurological events (1).

*  The 36 patients with AAST grade II injuries, developed
20 complications which included intra-abdominal col-
lections (9), AKI (4), hospital acquired pneumonia (4),
acute cardiac events (4), wound complications (1) and
neurological events (1).

* The 27 patients who sustained AAST III injuries,
developed 16 complications. These included intra-
abdominal collections (7), AKI (2), hospital acquired
pneumonia (2), and wound related complications (4).

* The seven patients with AAST IV injuries developed
four complications during admission. These included
intra-abdominal collections (2) and major wound
related complications (2).
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Figure 1: Abdominal injuries present according to trauma mechanism
SB — small bowel, LB — large bowel
Table II: Injury per body region in addition to pancreatic injury
Summary Head Face Neck Abdo Urogenital Upper limb Lower limb
N=161
22 (14%) 5 (3%) 22 (14%) 121 (75%) 3 (2%) 29 (18%) 29 (18%)
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Figure 2: Transection of the pancreas following blunt
abdominal trauma

Figure 3: Distal pancreatectomy and splenectomy
following pancreatic trauma

*  The single patient who sustained an AAST V injury
developed an anastomotic leak.

According to the Clavien—Dindo classification of morbidity, !¢

30 patients had grade 1 complications, 31 patients grade 2,

two patients grade 3a, eight patients grade 4, five patients

grade 4a, three patients grade 4b and 21 patients grade 5.

The median hospital stay for penetrating injuries was nine
days with a range of 51 days. For blunt injuries it was five
days with a range of 47 days. A total of 27 patients in the
penetrating group and 18 patients in the blunt group were
admitted to ICU. The median ICU stay for penetrating
injuries was four days with a range of 19 days and for blunt
injuries six days with a range of 26 days.

The overall mortality rate was 13% (21/161). The opera-
tive mortality was 18/110 (16%). Thirteen patients (8%)
with penetrating injuries died and eight patients (5%) with
blunt injuries died. In the group who required pancreatic
resection the mortality rate was 30% (8/26), of which six
had penetrating and two blunt trauma. In the drainage group
mortality was 12% (10/84). In the initial NOM group the
mortality rate was 2/54 (0.4%), Both deaths sustained
blunt trauma and experienced a delay in referral. Of the 21
patients who demised, 14 had multiple injuries. Five patients
passed away due to overwhelming sepsis. A single patient
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passed away due to hypovolemic shock and another due to a
traumatic brain injury.

Discussion

The pancreas is a retroperitoneal structure and is relatively
protected. Thus, either considerable blunt force or penetrating
trauma is required to injure it.' Isolated pancreatic trauma is
relatively rare as shown by the high median ISS score and a
significant number of associated intra-abdominal and extra-
abdominal injuries in patients in this series. Penetrating and
blunt pancreatic trauma have different patterns of injury and
hence different management strategies.!>-!8

Blunt pancreatic trauma is often associated with delay
in recognition. Increased use of imaging may help reduce
the delay in diagnosis associated with blunt pancreatic
trauma. CT scan has a sensitivity of 80% for identifying a
pancreatic injury.>!%! There is good correlation between CT
and operative grading of pancreatic injury following blunt
trauma. Abdominal CT remains the investigation of choice
for the diagnosis and grading of blunt pancreatic injury.
Minor grades of pancreatic injury may be treated non-
operatively. This may require endoscopic intervention in
select cases.!>!'* High grade injuries with ductal disruption
require definitive management. If such an injury is
demonstrated at operation, distal pancreatectomy is usually
indicated. In select cases a pancreaticogastrostomy may
allow for preservation of the distal pancreas.?#610.14

Penetrating trauma to the pancreas is more frequently
associated with hollow visceral injury, and most of these
patients require urgent operative management.'*?! These
patients are managed according to the grade of injury
and physiological concerns dictate the approach.!31%-23
Major resections must be eschewed in the acute setting in
lieu of controlling bleeding and soiling and establishing
external drainage. Abbreviated laparotomy is usually
indicated, and once the patient’s physiology has been
restored, definitive management is performed at a second
operation. At repeat operation the pancreatic injury is
managed on its merits. Major resection is only indicated
for high grade injuries and this must only be done once the
patient’s physiology has been restored. This should usually
be undertaken in conjunction with experienced hepato-
biliary surgeons.” For low grade injuries a conservative
approach involving external drainage is usually adopted.
Pancreatic trauma is associated with significant morbidity.
Up to one third of all morbidities are directly related to the
pancreatic injury. Pancreatic related morbidity includes
intra-abdominal collections, pancreatic fistulae and wound
sepsis. The remainder of the morbidities are secondary to
concomitant injuries.®'%1621 The mortality rate remains
significant and is related to the need for operation and the
complexity of the operative procedure. Patients requiring a
resection had a much higher mortality rate (30%) compared
to a rate of 12% in the drainage group and of 2% in the
non-operative group. The majority of these patients demised
secondary to multiple concurrent injuries and not due to the
pancreatic injury or the related complications. Only one
patient demised secondary to sepsis related complications.
In the non-operative group, the mortality was mostly
secondary to extra-abdominal injuries. In general, death is
usually secondary to massive bleeding, ongoing sepsis or to
the overall magnitude of the trauma.



Conclusion

Our centre not infrequently deals with pancreatic trauma
secondary to both blunt and penetrating trauma. We follow
the general principles outlined in the literature. Despite
this, pancreatic trauma is still associated with significant
morbidity and mortality.
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