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Abstract

Background: Abdominal compartment syndrome (ACS) is a known complication of
severe acute pancreatitis. It is typically secondary to visceral edema and aggressive
fluid resuscitation, but rarely caused by a retroperitoneal hematoma due to ruptured
visceral pseudoaneurysms.

Case Presentation: A 49-year-old man presented in shock with a history of heavy
alcohol use and was transferred to the intensive care unit with a diagnosis of severe
acute pancreatitis. Computed tomography scan on hospital day 2 revealed a large
retroperitoneal hematoma due to ruptured gastroduodenal artery pseudoaneu-
rysms. Despite adequate resuscitation, the patient developed ACS, which required
decompressive laparotomy on hospital day 10. Open abdominal management was
continued until multiorgan failure resolved. He was eventually discharged to a reha-
bilitation hospital 3 months after presenting.

Conclusion: We report a patient with severe acute pancreatitis who underwent de-
compressive laparotomy for ACS secondary to a large retroperitoneal hematoma due
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BACKGROUND

In patients with severe acute pancreatitis (SAP), acute in-
flammation of the pancreas results in local or systemic
complications with persistent failure of one or more organs.
Increased microvascular permeability due to inflammation
results in edema of various organs. In addition, aggressive
fluid resuscitation further contributes to edema forma-
tion."” If the resulting intra-abdominal pressure rises above
20mmHg and organ failure occurs, the diagnosis of ab-
dominal compartment syndrome (ACS) is established, and
decompression laparotomy is indicated.” This is a severe
complication associated with a mortality rate as high as 50%.

to ruptured gastroduodenal artery pseudoaneurysms.

abdominal compartment syndrome, acute pancreatitis, retroperitoneal hematoma, visceral artery

Other pancreatitis-related complications include visceral
artery pseudoaneurysms. Inflammation caused by pan-
creatitis can damage surrounding blood vessels leading to
pseudoaneurysm formation. The frequency of visceral ar-
tery pseudoaneurysms complicating SAP is reported to be
3.5%-10%, making it a relatively rare complication. Rupture
of a pseudoaneurysm can be fatal, with a mortality rate of
25.0%-50.0%."

In this report, we describe a patient with SAP who under-
went decompressive laparotomy for ACS caused by a large
retroperitoneal hematoma due to rupture of gastroduodenal
artery (GDA) pseudoaneurysms along with severe intersti-
tial edema of the pancreas.
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A 49-year-old man presented to the emergency department
with upper abdominal pain. His regular alcohol intake
was 2-3L daily. On admission, Glasgow Coma Scale was
15, heart rate 92b.p.m., blood pressure 185/124mmHg,
respiratory rate 20 breaths/min, SpO, 96% on room air, and
body temperature 35.0°C. Physical examination revealed a
moderately distended abdomen with epigastric tenderness.
Laboratory tests showed a white blood cell count of 25,200/
pL, hemoglobin 21.9g/L, hematocrit 62.5%, platelet count
44.7x10*/uL, blood urea nitrogen 13.6mg/dL, creatinine
0.94mg/dL, lactic dehydrogenase 303IU/L, and amylase
13251U/L. Contrast-enhanced computed tomography (CT)
scan of the abdomen was consistent with acute pancreatitis
with intact GDA pseudoaneurysms surrounded by a small
hematoma (Figure 1). He was admitted to a regular ward and
received 3L of intravenous fluid.

On hospital day 2, he became tachycardic (heart rate
122b.p.m.), febrile (body temperature 38.9°C), and hypox-
emic (SpO, 91% on 10L/min O,). The abdomen was more
distended and diffusely tender. Laboratory tests were sig-
nificant for leukocytosis (11,000/uL), anemia (hemoglobin
8.9g/dL, hematocrit 42.0%), renal dysfunction (blood urea
nitrogen 39.9mg/dL, creatinine 2.1 mg/dL) and lactic acid
2.1 mmol/L. A contrast-enhanced CT scan was repeated and
revealed a huge right-sided retroperitoneal hematoma. The
GDA pseudoaneurysms seen on the previous CT scan had
resolved. (Figure 2). There were no signs of active bleeding
nor worsening of anemia. After discussion with the inter-
ventional radiology team, it was concluded not to perform
angioembolization because the target to be embolized was

no longer apparent on imaging. This patient did not require
blood transfusions throughout this episode.

The patient developed respiratory failure and under-
went an endotracheal intubation with mechanical ventila-
tory support and was transferred to the intensive care unit.
Intra-abdominal pressure (IAP) monitoring was started by
urinary catheter and was initially 20 mmHg. Intravenous
continuous sedation, analgesia, and muscle relaxants were
given. A nasogastric tube was inserted for gastric drain-
age. Intra-abdominal pressure then decreased to less than
20mmHg and urine output was maintained at 1 mL/kg/h.
On hospital day 8, the patient became oliguric. Serum creat-
inine level was 4.6 mg/L and IAP elevated to 30 mmHg. After
initiating continuous hemodialysis and filtration, IAP tem-
porarily decreased. On hospital day 10, IAP increased again
to 30mmHg. Respiratory failure worsened, and he became
anuric. Repeat CT scan showed that the large hematoma
still occupied the right retroperitoneal space, although there
were no signs of active bleeding.

The Acute Care Surgery team was consulted, and de-
compressive laparotomy was carried out at the bedside in
the intensive care unit because the patient was too unstable
to transfer to the operating room. When the abdomen was
opened, a moderate amount of serous ascites, swollen loops
of bowel, as well as a retroperitoneal hematoma without ac-
tive expansion were observed. Immediately, the patient's ox-
ygenation and ventilation improved and IAP decreased to
13mmHg. Due to the risk of massive bleeding, the retroper-
itoneal hematoma was left in situ and open abdominal man-
agement initiated. On hospital day 13 (postoperative day 3),
tracheostomy was carried out, and mechanical ventilation
was weaned off gradually over 2weeks. On hospital day 33
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FIGURE 1

Contrast-enhanced computed tomography scan of the abdomen on the day of admission of a 49-year-old man with severe acute

pancreatitis revealed gastroduodenal artery pseudoaneurysms without extravasation of contrast medium (thick white arrows) in the (A) axial view and
(B) coronal view. One was 6 mm in diameter and the other was 4mm in diameter. The pseudoaneurysms were surrounded by a small hematoma (thin
white arrows). The pancreatic parenchyma was significantly swollen and enlarged, but not necrotic (black arrows).
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FIGURE 2

Contrast-enhanced computed tomography (CT) scan of the abdomen of a 49-year-old man with severe acute pancreatitis on hospital day

2 with (A-C) axial and (D-F) coronal views. Pseudoaneurysms of the gastroduodenal artery had resolved, however, the hematoma around the pancreatic
head had enlarged (15.6 cm x 12.3cm x 7.1 cm) occupying the right retroperitoneal space (thin white arrows). Interstitial edema of the pancreas was more
evident than on the CT scan from admission (black arrows). There was no necrosis seen.

(postoperative day 23), the abdomen was closed. Renal func-
tion gradually improved and hemodialysis was stopped on
hospital day 48.

The postoperative course was prolonged because of a fun-
gal infection in the large retroperitoneal hematoma, which
was treated with antifungal agents and percutaneous drain-
age. The patient was discharged to a rehabilitation hospital
3 months later in stable condition.

DISCUSSION

Acute pancreatitis is inflammation of the pancreas most
commonly caused by chronic alcohol consumption or
gallstones, and is estimated to occur in 13-45/100,000
people.” The severity of acute pancreatitis is classified as
mild, moderately severe, or severe depending on the presence
of organ failure and related complications.'

Initial management for acute pancreatitis includes sup-
portive care with fluid resuscitation with close monitoring,
pain control, and nutritional support. In patients with se-
vere acute pancreatitis, intensive care unit monitoring and
support of pulmonary, renal, circulatory, and hepatobiliary
function could minimize systemic sequelae. Nutritional

support is often required in patients with moderately se-
vere pancreatitis if they are unlikely to resume oral intake
within 5-7 days. Patients with moderately severe or severe
acute pancreatitis, signs of sepsis, or clinical deterioration
72h after initial presentation should undergo a contrast-
enhanced CT scan to assess the presence of pancreatic or
extrapancreatic necrosis and local complications.?

One related local complication is a visceral artery pseu-
doaneurysm. Visceral artery pseudoaneurysms are relatively
rare and can lead to massive hemorrhage associated with
mortality as high as 25%-50% if they rupture.* These occur
in the splenic artery (36%), gastroduodenal artery (24%), gas-
troepiploic artery (12%), pancreaticoduodenal artery (12%),
and others.* Endovascular therapy is reportedly effective for
hemostasis of ruptured visceral artery pseudoaneurysms.*

Abdominal compartment syndrome is defined as a sus-
tained IAP >20 mmHg associated with new organ dysfunc-
tion or intra-abdominal hypertension-induced new organ
dysfunction without a strict intra-abdominal pressure
threshold.” Abdominal compartment syndrome generally
occurs in critically ill patients after trauma, burns, liver
transplantation, various intraperitoneal conditions (mas-
sive ascites, abdominal surgery, or hemorrhage), retroper-
itoneal conditions (ruptured abdominal aortic aneurysm,
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pelvic fracture with bleeding, and pancreatitis), sepsis, and
postoperatively.® Abdominal compartment syndrome due to
SAP occurs when IAP is elevated due to increased vascular
permeability, paralytic bowel obstruction, and decreased ab-
dominal wall compliance, leading to organ failure. The inci-
dence of ACS in patients with SAP is reported from 9.1% to
35.6%, and the mortality rate is as high as 50%."* The World
Society of ACS recommends measurement of IAP, medical
therapy including sedation, analgesia, muscle relaxants, gas-
tric drainage, and defecation control for intra-abdominal
hypertension and surgical decompression if it progresses to
ACS”

In the present patient, GDA pseudoaneurysms were seen
on the initial CT scan, but not embolized because they were
small without signs of rupture. However, these ruptured the
following day forming a large retroperitoneal hematoma. As
the pseudoaneurysms had resolved without evidence of ac-
tive bleeding on the second CT scan, the decision was made
for close observation. Subsequently, the patient developed
ACS, caused not only by tissue edema and massive fluid re-
suscitation typical in SAP, but also a large space-occupying
retroperitoneallesion caused by a ruptured pseudoaneurysm.

Guidelines published in 2020 by The Society for Vascular
Surgery state that GDA aneurysms should be repaired re-
gardless of size and regardless of true versus false aneurysm
in patients who have an acceptable operative or interventional
risk.” In this current patient, angioembolization should have
been carried out when the initial CT revealed the presence
of GDA pseudoaneurysms. If angioembolization had been
carried out at that time, the rupture of the GDA pseudoan-
eurysms and the development of ACS due to retroperitoneal
hematoma formation could have been prevented.

There are no previous reports of a patient who developed
ACS caused by a massive retroperitoneal hematoma due to
ruptured visceral artery pseudoaneurysms related to SAP.

CONCLUSION

When SAP is complicated by ruptured visceral artery
pseudoaneurysms, it is important to note that this can cause
not only problems due to blood loss but also ACS by forming
a hematoma that occupies the retroperitoneum. Once the
diagnosis of ACS is suspected, surgical consultation and
decompressive laparotomy should be carried out without
delay.
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