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ABSTRACT

Pancreatic injury post blunt abdominal trauma is exceedingly rare. When complete major pancreatic duct (MPD)
disruption occurs, a disconnection between the pancreas and the duodenum can take place, ultimately leading to
fistula formation. We describe a case of MPD disruption following blunt abdominal trauma, complicated by a fistula
between the pancreas and an open abdomen (pancreatico-atmospheric fistula). Although the fistula was managed
using standard methods for treating pancreatic fistulas, wound care was a significant challenge in this case where
the fistula exteriorized into an open abdomen.
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’ INTRODUCTION

Disruption of the main pancreatic duct (MPD) can result
from pancreatitis, pancreatic malignancy, or surgery (iatro-
genic injuries during pancreatic necrosectomy, during surgi-
cal repair of the abdominal aorta, etc.) [1]. However,
pancreatic injury following blunt abdominal trauma is rare,
with an incidence of 2-5% [2].
A complete disruption of the MPD can lead to a disconnect

between the distal pancreas or body and the duodenum [3].
The subsequent leakage of pancreatic secretions caused by
disruption of the MPD will either resolve spontaneously or
lead to complications, such as fistula formation, which can
cause further complications including intraabdominal sepsis,
electrolyte loss, skin irritation, and erosion of surrounding
structures such as vessel walls with consequent hemorrhage,
bile ducts, and intestines [4].
These pancreatic fistulas can be divided into internal

(communicating to a hollow organ) or external (commu-
nicating to the skin) fistulas. However, a pancreatico-atmo-
spheric fistula (fistula exteriorizing to the open abdomen)
can also result when the abdomen is left open in the context
of blunt upper abdominal injury repair [5].
The standard of care for pancreatic duct disruption

following blunt abdominal injury is surgical and often
includes a distal pancreatectomy to decrease the incidence
of complications (such as fistula formation, anastomotic
leakage, and intraabdominal abscess formation) [6]. The case

presented is that of a pancreatic duct disruption following
blunt abdominal trauma resulting in a pancreatico-atmo-
spheric fistula.

’ CASE PRESENTATION

A 36-year-old man was admitted to a hospital abroad after
a crush injury from a tree falling on his abdomen while he
was resting in a hammock. He underwent an urgent
laparotomy. Intraoperatively, there was a grade 4 liver
laceration and a left gastric artery injury. Both sets of injuries
were controlled, and a temporary abdominal closure was
placed. On subsequent operations, the patient also under-
went a right hemicolectomy with ileostomy and debride-
ment of necrotic pancreatic tissue, and splenic artery repair.
The patient also underwent endoscopic retrograde cho-

langiopancreatography (ERCP) due to a high bilirubin count,
and a pancreatic stent was placed. His postoperative course
was complicated by sepsis, which was treated with anti-
biotics.
One month after his injury, the patient was transferred

to our level-1 trauma hospital located in Montreal (Quebec,
Canada).
Upon admission, the patient was septic with fever and a

high leukocyte count. Further physical examination showed
a laparotomy incision with a copious amount of purulent,
milky white discharge between suture gaps. There were also
multiple abdominal drains and an ileostomy draining soft
stool.
Identifying the pancreatic injury was done by analyzing

the fluid discharge which confirmed that it was of pancreatic
origin with an amylase level of 118,300 U/L.
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A baseline CT (Computerized Tomography) scan was
performed, revealing a stent in the pancreatic head (extend-
ing to the second part of the duodenum) and a significant
gap between the distal pancreas and the head of the
pancreas. The CT scan also showed fractured ribs and signs
of lacerations in the kidneys, liver, and spleen.
Shortly after arrival, the patient was taken to the operating

room for exploratory laparotomy for a proper washout and
drainage and to try evaluating accessibility of the pancreas,
knowing that this would be challenging given the number of
operations the patient has had and the time since injury.
During the laparotomy, the wound was mostly already
opened, and the fascia was clearly dehisced. The abdominal
wall was fused to the intraabdominal viscera, and there was
absolutely no way of dissecting to the lateral aspects of the
abdomen to reach the distal pancreas and spleen. In the
upper central portion of the abdomen, there was significant
necrosis over the body of the pancreas as it was draining into
the midline wound and an abdominal abscess. A necrosect-
omy and abscess drainage were performed. The abdomen
was completely socked in with an inability to differentiate
anatomic planes.
Intraoperative gastroscopy was unremarkable. A drain

was left in the pancreatic bed, and another drain was left
lateral to the duodenum.
Finally, a temporary abdominal closure was applied. The

patient returned to the OR several times for further washouts
and drainages.
Following operative exploration (details to follow), a

Magnetic Resonance Pancreatography subsequently revealed
that the MPD was unrecognizable for a length of 2-3 cm in
the body of the pancreas (a clear discontinuity between the
distal pancreas and the head of the pancreas) (Figure 1) and

that the pancreatic fluid had come from the pancreatic tail
extending to the open abdomen. This confirmed the
diagnosis of MPD disruption complicated by a pancreatico-
atmospheric fistula.

Initially, the patient was started on a 2-week dose of
meropenem (1000 mg IV). To address the fistula output, the
patient was put nil per os (NPO) and was started on total
parenteral nutrition (TPN) and Octreotide (100 mcg/mL IV).
Electrolytes were monitored regularly and corrected as
needed.

The patient was taken to the operation room 4 times for
laparotomies, washout, wound debridement, and Vacuum-
assisted closure (VAC) changes. All that, coupled with
bedside dressing changes, resulted in the development of
granulation tissue over the open abdomen.

To accelerate the healing process, a split-thickness skin
graft applied to the granulation tissue developing in the
abdominal wound converted the pancreatico-atmospheric
fistula to a pancreatico-cutaneous fistula.

ERCP was repeated at our institution and showed no leak,
and the previous stent placed abroad was replaced by a new
stent.

After 40 days on TPN, the patient started tolerating an oral
diet (low fat, high protein). The fistula output and amylase
levels started decreasing subsequently. The skin graft was
successful with 490% take. Finally, the patient was
discharged after a total of 60 days of admission to the
Montreal General Hospital.

On further follow-up in the clinic 3 weeks after discharge,
a CT of the abdomen with a fistulogram showed that the
contrast did not reach the pancreas; thus, there was no
evidence of a fistula from the pancreas to the skin surface,
indicating that the pancreatico-atmospheric fistula had

Fig. 1. Magnetic Resonance Pancreatography revealing unrecognizable MPD for a 2-3 cm in the body of the pancreas.
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closed completely. A repeated abdominal CT one year after
the injury showed that the pancreatic tail has atrophied
(Figure 2).
In summary, this case of a complete MPD disruption

presenting with a pancreatico-atmospheric fistula was
managed by endoscopic drainage therapy with stenting, as
well as total parenteral nutrition and octreotide followed
by the gradual introduction of enteral feed to lower the
secretion of pancreatic fluids.

’ DISCUSSION

Although blunt abdominal injuries affecting the pancreas
are rare (occurring in 2-5% of cases) [2], they pose a serious
challenge, including sepsis, difficult abdominal wall closure
and management, electrolyte and fluid disturbances, nutri-
tional deficiencies, hemorrhage, all contributing to significant
morbidity and mortality [4,7,8].
While external pancreatic fistulas (EPFs) usually occur

after drainage of inflammatory pancreatic pseudocysts or
elective pancreatic surgeries, EPFs following nonpenetrating
abdominal injuries are uncommon, occurring postopera-
tively in 4%-6% of patients [9,10].
In the setting of damage control laparotomies, the

abdominal wall is left open with a temporary abdominal
closure to prevent the occurrence of abdominal compartment
syndrome (ACS) and to facilitate subsequent exploratory
laparotomies. In these settings, an EPF can exteriorize to the
open abdomen, resulting in the so-called pancreatico-atmo-
spheric fistula [5,11].
Although the literature mentions some cases of MPD

disruption complicated by an external pancreatic fistula

connected to the skin, which has a mortality of 28.6%, to our
knowledge, this case is the first to describe MPD disruption
followed by the development of a pancreatico-atmospheric
fistula, which likely has a higher mortality than that seen in a
pancreatico-cutaneous fistula [5].
The treatment of EPFs in the setting of posttraumatic

MPD disruption can be quite challenging and includes the
following:

1) Surgical management
Although there is a general consensus that patients with

complete MPD should be managed surgically in the form of
distal pancreatic resection [6,13], this option was not possible
for our patient due to multiple exploratory laparotomies
performed previously that resulted in a frozen abdomen,
and the only surgical management offered to our patient
was necrosectomy and drainage. This operative drainage,
coupled with broad-spectrum antibiotics, helped achieve
source control.
Frequent take backs to the operating room for washout

and VAC changes helped in keeping the abdomen and the
wound clean, which resulted in developing and preserving
the granulation tissue over the open abdomen. The skin
adjacent to the pancreatic fistula was protected to prevent
further damage. A split-thickness skin grafting was applied
over the granulating tissue, which reversed the catabolic
effect of the fistula, converting it from a pancreatico-atmo-
spheric fistula to a pancreatico-cutaneous fistula [5]. This was
an essential step as wound care of an atmospheric fistula
exteriorizing to an open abdomen is a large challenge, as it is
more complicated than managing a fistula draining to the
skin of an intact, closed abdominal wall.

Fig. 2. Abdominal CT one year after the injury showing pancreatic tail atrophy.
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2) Conservative management
Some of the supportive measures that help control the

pancreatic exocrine secretion is putting the patient NPO and
starting TPN. Further control can be achieved medically by
using Somatostatin analogues (e.g., Octreotide).
Moreover, patients with pancreatic fistulas are at risk of

developing metabolic acidosis from losing bicarbonate-rich
secretions; therefore, it is paramount to constantly monitor
and correct fluid and electrolyte derangements.
All these conservative measures were applied in our

case and helped in decreasing the pancreatic secretions and
achieving local wound control. However, conservative
management alone of an EPF in the setting of MPD
disruption is usually not useful due to the viable upstream
pancreatic segment that is no longer draining into the
duodenum [12].

3) Endoscopic management
The sphincterotomy and pancreatic stent placement via an

ERCP, as in our case, provided access to the MPD and
reduced the pancreaticoduodenal pressure gradient, facil-
itating pancreatic fluid drainage into the duodenum and
diverting it away from the open abdomen.
While some articles in the literature mention that endo-

scopic drainage is usually not effective in cases of complete
MPD disruption [14], others argue that even if the disruption
site is complete, endoscopic drainage should still be con-
sidered for selected patients as an effective, safe, minimally
invasive treatment that improves clinical outcome [12,15].
As surgery was not an option, we had to perform

endoscopic drainage to manage the pancreatico-atmospheric
fistula despite a complete unbridged disruption of the MPD.
The viable pancreatic tissue upstream of the disruption

site had undergone slow atrophy (as proven on follow-up
imaging), which resulted in the complete cessation of
pancreatic fluid drainage through the external fistula [16].

’ CONCLUSION

We describe a case of major pancreatic duct disruption
following blunt abdominal trauma that resulted in a pancrea-
tico-atmospheric fistula, a complex clinical entity that might
cause infectious complications, metabolic derangements, and
wound healing challenges. The standard methods in managing
fistula output like TPN and Octreotide were applied in addition
to endoscopic stenting. The wound care was challenging given
the pancreatic fluid was passing through an open abdomen.
Multidisciplinary approaches to control pancreatic output,
preserve the granulation tissue, multiple take backs to the OR
for washout, and timely skin grafting were key elements in
managing such a complex fistula.

Conflict of Interest
The authors declare that they have no competing interest.

Informed Consent
Written informed consent was obtained from the patient

for publication of this case report and accompanying images.

’ REFERENCES

1. Telford JJ, Farrell JJ, Saltzman JR, et al. Pancreatic stent placement
for duct disruption. Gastrointest Endosc. 2002;56(1):18-24. PMID:
12085030. doi: 10.1067/mge.2002.125107.

2. Stawicki SP, Schwab CW. Pancreatic trauma: demographics, diag-
nosis, and management. Am Surg. 2008;74(12):1133-1145. PMID:
19097525. doi: 10.1177/000313480807401201.

3. Chen Y, Jiang Y, Qian W, et al. Endoscopic transpapillary drainage in
disconnected pancreatic duct syndrome after acute pancreatitis and
trauma: long-term outcomes in 31 patients. BMC Gastroenterol.
2019;19(1):54. PMID: 30991953; PMCID: PMC6469079. doi: 10.1186/
s12876-019-0977-1.

4. Ridgeway MG, Stabile BE. Surgical management and treatment of
pancreatic fistulas. Surg Clin North Am. 1996;76(5):1159-1173. PMID:
8841370. doi: 10.1016/S0039-6109(05)70504-1.

5. Simoneau E, Chughtai T, Razek T, et al. Pancreaticoatmospheric
fistula following severe acute necrotising pancreatitis. BMJ Case Rep.
2014;2014:bcr2014206131. PMID: 25519860; PMCID: PMC4275764.
doi: 10.1136/bcr-2014-206131.

6. Cogbill TH, Moore EE, Morris JA Jr, et al. Distal pancreatectomy for
trauma: a multicenter experience. J Trauma. 1991;31(12):1600-1606.
PMID: 1749029. doi: 10.1097/00005373-199112000-00006.

7. Subramanian A, Dente CJ, Feliciano DV. The management of pan-
creatic trauma in the modern era. Surg Clin North Am. 2007;87(6):
1515-1532, x. PMID: 18053845. doi: 10.1016/j.suc.2007.08.007.

8. Jurkovich GJ, Carrico CJ. Pancreatic trauma. Surg Clin North Am.
1990;70(3):575-593. PMID: 2190335. doi: 10.1016/S0039-6109(16)
45131-5.

9. Baker RJ, Bass RT, Zajtchuk R, et al. External pancreatic fistula
following abdominal injury. Arch Surg. 1967;95(4):556-566. PMID:
5006627. doi: 10.1001/archsurg.1967.01330160026004.

10. Huang CH, Kuyama T, Takeda J. Post-traumatic external pancreatic
fistula. Am J Surg. 1967;113(6):816-818. PMID: 6023920. doi: 10.1016/
0002-9610(67)90353-4.

11. Mayberry JC. Bedside open abdominal surgery. Utility and wound
management. Crit Care Clin. 2000;16(1):151-172. PMID: 10650505.
doi: 10.1016/S0749-0704(05)70102-0.

12. Rana SS, Sharma R, Gupta R. Endoscopic treatment of refractory
external pancreatic fistulae with disconnected pancreatic duct syn-
drome. Pancreatology. 2019;19(4):608-613. PMID: 31101469. doi:
10.1016/j.pan.2019.05.454.

13. Tann M, Maglinte D, Howard TJ, et al. Disconnected pancreatic
duct syndrome: imaging findings and therapeutic implications
in 26 surgically corrected patients. J Comput Assist Tomogr. 2003;
27(4):577-582. PMID: 12886147. doi: 10.1097/00004728-200307000-
00023.

14. Varadarajulu S, Noone TC, Tutuian R, et al. Predictors of outcome in
pancreatic duct disruption managed by endoscopic transpapillary
stent placement. Gastrointest Endosc. 2005;61(4):568-575. PMID:
15812410. doi: 10.1016/S0016-5107(04)02832-9.

15. Devière J, Bueso H, Baize M, et al. Complete disruption of the main
pancreatic duct: endoscopic management. Gastrointest Endosc.
1995;42(5):445-451. PMID: 8566636. doi: 10.1016/S0016-5107(95)
70048-X.

16. Pelaez-Luna M, Vege SS, Petersen BT, et al. Disconnected pan-
creatic duct syndrome in severe acute pancreatitis: clinical and
imaging characteristics and outcomes in a cohort of 31 cases. Gas-
trointest Endosc. 2008;68(1):91-97. PMID: 18378234. doi: 10.1016/
j.gie.2007.11.041.

DOI: 10.22551/2023.41.1004.10270 Arch Clin Cases 2023; 10(4):179-182
182

www.clinicalcases.eu Archive of Clinical Cases

https://doi.org/10.1067/mge.2002.125107
https://doi.org/10.1177/000313480807401201
https://doi.org/10.1186/s12876-019-0977-1
https://doi.org/10.1186/s12876-019-0977-1
https://doi.org/10.1016/S0039-6109(05)70504-1
https://doi.org/10.1136/bcr-2014-206131
https://doi.org/10.1097/00005373-199112000-00006
https://doi.org/10.1016/j.suc.2007.08.007
https://doi.org/10.1016/S0039-6109(16)45131-5
https://doi.org/10.1016/S0039-6109(16)45131-5
https://doi.org/10.1001/archsurg.1967.01330160026004
https://doi.org/10.1016/0002-9610(67)90353-4
https://doi.org/10.1016/0002-9610(67)90353-4
https://doi.org/10.1016/S0749-0704(05)70102-0
https://doi.org/10.1016/j.pan.2019.05.454
https://doi.org/10.1097/00004728-200307000-00023
https://doi.org/10.1097/00004728-200307000-00023
https://doi.org/10.1016/S0016-5107(04)02832-9
https://doi.org/10.1016/S0016-5107(95)70048-X
https://doi.org/10.1016/S0016-5107(95)70048-X
https://doi.org/10.1016/j.gie.2007.11.041
https://doi.org/10.1016/j.gie.2007.11.041
https://doi.org/10.22551/2023.41.1004.10270

	title_link
	INTRODUCTION
	CASE PRESENTATION
	Magnetic Resonance Pancreatography revealing unrecognizable MPD for a 2hyphen3 cm in the body of the pancreas
	DISCUSSION
	1) Surgical management

	Abdominal CT one year after the injury showing pancreatic tail atrophy
	2) Conservative management
	3) Endoscopic management

	CONCLUSION
	Conflict of Interest
	Informed Consent

	REFERENCES


