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ABSTRACT

The presence of ductal disruption in pancreatic trauma is a major indicator of severity leading to higher
morbidities and prolonged hospital stay. However, the adoption of early interventional approach in selected
cases of documented grade III pancreatic trauma could result in shorter hospitalization and early recovery.
We are describing our approach of early presentation-tailored interventions in managing two consecutive
children diagnosed with grade III pancreatic injuries, which constitute the two main ends of the presentations’
spectrum. For the early presenter a spleen preserving distal pancreatectomy was performed, while for the
late presenter with large symptomatic pseudocyst endoscopic drainage was attempted. Both early and
late presenting children had quick and uneventful recoveries leading to 5 and 6 days of hospitalization,
respectively. Both cases continued to be asymptomatic at 4 and 12 months post procedure. In the pseudocyst
case, the gastro-cystostomy stents were removed after 10 weeks, and 2.5 months later a completely healed
pancreas was demonstrated by magnetic resonance cholangio-pancreatography. Unlike other abdominal
solid organ injuries in children, adopting early presentation-tailored intervention can be associated with
quicker recovery and short hospitalization for grade III pancreatic injuries. While the series is still small,
achieving such remarkable outcomes in two consecutive cases is possible and could set a new trend in
managing these injuries in children.
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Compared to other solid organs, pancreatic injury is
uncommon and constitutes less than 12% of all childhood
blunt abdominal traumas.!? While it is less frequent,
ductal disruption which occur in only 0.12% to 0.3% of
all pediatric traumas®¥ is associated with significant
morbidities. According to Organ Injury Scaling Committee
of the American Association for the Surgery of Trauma, "
the presence of ductal injury is a major determinant of
the trauma severity leading to injury upscale to grade 11
or IV. Grade I is classified as ductal disruption distal to
the superior mesenteric vein. In these injuries, leaking
pancreatic secretions cause significant intra-abdominal
inflammatory response that manifests as severe pain,
intolerance to feed, and subsequent pseudocyst formation.
Based on the recent advances in understanding of this
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type of injury,P’! patients’ presentations to specialized
trauma services can follow two main clinical patterns.
Farly presenters constitute the majority who present within
few days with evidence of ductal injury on computed
tomographic (CT) scan. The current treatment options
for this group includes nonoperative management
(NOM), early intervention in the form of acute endoscopic
retrograde cholangiopancreatography (ERCP) and possible
pancreatic duct stinting, or carly spleen-preserving distal
pancreatectomy (SPDP). In the second group are the
late presenters of ductal injury who typically present with
symptomatic pseudocysts as a result of either missed
injury or more frequently as a complication of expectant
management of type Il injuries.!”!

Regardless of the elected management, pancreatic injuries
with ductal disruption have been always associated with
prolonged length of hospitalization (LOLI), frequent
interventions and higher morbidities.!"*¢ We are discussing
the different approaches in two consecutive cases representing
the early and late groups of grade Il pancreatic injuries.
These approaches have successtully minimized the potential
morbidities, and significantly shortened the LOH.
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PATIENTS AND METHODS

Case 1

An 8-year-old girl transferred from a regional hospital with
suspected pancreatic injury and signs of generalized peritonitis.
"Two days carlier an old TV set fell directly on her abdomen and
since has been complaining from worsening abdominal pain.
After resuscitation her initial amylase level was 2,035 IU/L and
a contrast enhanced CT-abdomen showed an isolated grade
Il pancreatic injury with moderate amount of free fluids
in lesser sac [Figure 1]. Based on the CT findings of large
amount of free fluid and the clinical picture, we decided that
SPDP was the best management choice. Intraoperatively, a
complete pancreatic transection was identified left to superior
mesenteric vein [Figure 1] consequently, the planned SPDP
was performed. Postoperatively, the patient had smooth
recovery featured by the resolution of pain, early resumption
of oral feed on the third day, and discharged home by the fifth
day. The total time on TPN was 3 days. During her second visit
two weeks later, she was pain-free, tolerating full diet and two
years later she continued to be asymptomatic and maintained
the normal weight for her age.

Case 2

A 3-year-old boy presented with 3 weeks history of abdominal
pain, progressive intolerance to oral feeds, and persistent
vomiting, which became worse during the last 4 days.
Apparently, this started with a blow to his upper abdomen
while playing with his sibling. Iis CT abdomen showed grade
IIT pancreas injury and a large pseudocyst compressing the
stomach in addition to a picture of small bowel obstruction
[Iigures 2a and b]. After rehydration and nasogastric
decompression an endoscopic ultrasound-guided cysto-
gastrostomy was performed the next day [Figure 2c]. Following
a balloon dilatation to 15 mm, two 7-Fr double-] stents were
placed crossing the pseudocyst into gastric lumen [Figure 2d].
An ERCP performed during the procedure demonstrated
complete ductal disruption for which a sphincterotomy
was done. Two days later he was started on oral diet once
his intestinal obstruction had resolved. He was discharged
home at the fifth day after his ultrasound revealed almost a
complete pseudocyst collapse. His total TPN time was 3 days
and total hospitalization was 6 days. Three weeks later a C'T-
abdomen showed no residual pseudocyst [Figure 3a] and this
was followed by stents removal after 10 weeks. Completely
healed pancreatic tail with restoration of ductal continuity
was demonstrated by MRCP performed 2.5 months later
[Figure 3b]. The patient continued to be asymptomatic and
gaining weight two months after stents removal.

DISCUSSION

Despite the high success rate of non-operative management
of solid organs trauma in children, pancreatic injuries
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Figure 1: The larger image is of the contrast-enhanced computed
tomography scan showing the line of pancreatic split while smaller
image is of the intra-operative picture. The arrows represent the split
area; a, is the proximal and b, is the distal pancreas

particularly those with ductal disruption still pose a major
challenge for pediatric surgeons. Due to the high rate
of subsequent complications and the need for multiple
interventions most authors focus on mortality and long
term morbidities as the main outcomes.!'"*% However,
our better understanding of health care outcomes would
take into account other parameters such as patients and
parents” experiences in addition to the cost of provided
care. Major trauma and severe illnesses are known to cause
significant psychological distress to both children and their
parents, ™' which is related to the number of required
invasive procedures.!! Minimizing these procedures, their
possible complications, and early patients’ discharge to
their natural environment are likely to reduce their stress
and hospitalization related anxiety. Despite the reported
success in non-operative treatment of carly presenters
of grade Il pancreatic trauma, the choice is often
associated with high reported rate of treatment failure!”
and frequently complicated by pseudocyst and fistula
formation in 45% to 100% of the cases."**! The required
nasogastric decompression and total parenteral nutrition
(TPN) might lead to additional morbidities such as central
line infections!"? and even mortality.l If left untreated,
only 40% to 60% of pscudocysts are likely to resolve
spontancously™! and in the presence of ductal injury the
chance is much smaller. The rest will require one or more
attempts of internal, external drainage procedures. Moreover,
many authors relied on CT diagnosis which might not be
very specific in diagnosing pancreatic ductal injuries.!'>"!
This could have included less severe pancreatic injuries
and therefore, improved morbidities rate and shortened
the reported LOII in the NOM group. Despite that, the
reported median LOH in expectant management in grade
III pancreatic trauma is 24 days (6—52 days) and time to
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Figure 2: (a) Contrast enhanced CT showing the pancreatic split and
leak with dilated small bowels (b) CT showing the large pseudocyst
(c) X-ray of the ultrasound guided pseudocyst puncture (d) X-ray
abdomen of the two double-J stents

full feed extends to 2 months (0.1—5.5 months).”’ A mean
LOH of 24 days is also reported in NOM that included all
pancreatic injuries grades.!"! Faced with limited resources
such plan could be more expensive not only to the health
care system but to parents who are frequently referred to
the tertiary center away from their homes. Although the
series is relatively small, in two consecutive cases of simple
and complicated grade 111 injuries, we were able to reduce
hospitalization, and safely discharge our patients within 5
and 6 days of their presentations, respectively.

Other authors have reported the good outcomes and shorter
hospitalization with early SPDP for distal ductal injury.!*1!
Meier DE et al., reported a median postoperative LOH of
11 days (7—29 days) and median duration of TPN of 8.3 days
in early operative group after pancreatic transaction while the
TPN duration varied between 20 to 45 days for non-operative
group. In the series by Canty et al.,l’’ of the 9 patients treated
with SPDP, none developed pancreatic complications and 5
were discharged on normal diet at day 7 after injury. Wood
et al.”’ observed in a group of 25 patients with grade II-1V
injuries a lower rate of pancreatic complications in operative
compared to the non-operative group (21% vs. 73%). In their
series, the presence of such complications has significant
impact on extending the median LOH from 9 to 22 days.
Proponents of nonoperative approach argued against the
general risk of any major surgery and the possible high rate of
associated morbidity as reported by Cogbill et al."" However,
despite the large volume of cases in their series, the report is
quite old, added adults to children population, and mixed
both penetrating and blunt injuries. Furthermore, many of
their patients had other major associated injuries that might
have contributed to the treatment failure. Mattix et al.,'°
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Figure 3: (a) Contrast enhanced CT at 10 weeks showing the
disappearance of pseudocyst with obvious pancreatic fracture lines, the
arrow points to the stents (b) MRI at 2.5 months showing the complete
healing of the pancreases

reported no difference in morbidity of grade III injury
between operative and non-operative group, however, their
morbidity data were incomplete and both the reason and
type of surgical interventions were not clearly identified.

While relying on CT image to confirm ductal injury might
not be very accurate particularly when surgery is the choice,
in our case the presence of large pseudocyst and considerable
amount of free fluid with a CT evidence of isolated grade 111
injury could not be explained otherwise. The significant risk of
ERCP complications outweighs the potential benefits in this
situation. Furthermore, ERCP and stenting in the presence
of complete distal duct transaction, has high reported failure
rate!"! and stricture formation,'s which could have entailed
for us all the potential complications of NOM.

Internal drainage (ID) of pancreatic pseudocyst, whether
endoscopic or surgical, has more favorable outcomes over
percutanous external drainage (PED). In adult series,
compared to surgical drainage patients who had PED, had
lower success rate (42% vs. 88%) and longer hospitalization. 2!
On the other hand, long term success of endoscopic ID of
pseudocysts is around (88% to 97%), with recurrence rates
between 5% and 18%.121%2 In children, the extra care required
in PED children might push surgeons to place them on TPN
and octeriotide to enhance ductal healing and remove the
drain sooner. Endoscopic drainage does not require special
care and children can resume their diet and normal activities
once their symptoms improve. This should minimize the need
for TPN, speed up recovery and minimize hospitalization. In
addition, performing sphincterotomy or placing a tranpapillary
stent during the ID procedure could further enhance the
chance of pancreatic ductal healing as is the case in our study.
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We believe that similar to other solid organs, nonoperative
management is still the ideal choice for grade I and Il
pancreatic injuries, while early intervention in the form of
SPDP could enhance the recovery and significantly shorten
the LOH in early presenters with a clear diagnosis of isolated
grade III injury. In order to achieve a similar trend in late
presenters with symptomatic pscudocyst, endocscopic
drainage in addition to sphincterotomy or transpapillary
stenting can be considered. However, NOM will continue
to play a role in managing critically ill patients or in the
presence of major splenic injury that might increase the
risk of splenectomy during SPDP. Although such injuries are
rare, larger series are still needed to confirm the consistency
of this trend.
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