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Abstract

A 56-year-old woman was found to have retroperitoneal hemorrhage secondary to isolated posterior inferior pancreaticoduodenal

artery (PIPDA) dissection. She had chronic abdominal pain and celiac artery stenosis, suggesting that PIPDA dissection was

associated with celiac artery compression syndrome (CACS). Clinicians may consider CACS as the cause of visceral dissection.
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Abstract

A 56-year-old woman was found to have retroperitoneal hemorrhage secondary to isolated posterior inferior
pancreaticoduodenal artery (PIPDA) dissection. She had chronic abdominal pain and celiac artery steno-
sis, suggesting that PIPDA dissection was associated with celiac artery compression syndrome (CACS).
Clinicians may consider CACS as the cause of visceral dissection.
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Key Clinical Message

Clinicians should consider celiac artery compression syndrome as the cause of visceral aneurysm and dissec-
tion and ask patients for unexplained chronic abdominal symptoms.

Introduction
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. Celiac artery compression syndrome (CACS) is a rare disorder characterized by chronic epigastric pain
due to celiac artery compression by median arcuate ligament overgrowth.1This syndrome is also known as
median arcuate ligament syndrome or Dunbar syndrome. Its diagnosis requires confirmation of celiac artery
stenosis, exclusion of other diseases, and characteristic symptoms. It is associated with visceral aneurysms
and dissection, involving the celiac, mesenteric, and pancreaticoduodenal arteries.2, 3 The mortality rate
for ruptured abdominal aneurysms is high, and early detection and treatment are critical.4 Herein, we
report a case of a 56-year-old Japanese woman with sudden epigastric pain, who was diagnosed with acute
retroperitoneal hemorrhage secondary to isolated posterior inferior pancreaticoduodenal artery (PIPDA)
dissection, accompanied by CACS.

Case history/examination

A 56-year-old Japanese woman, with chronic upper abdominal pain and discomfort, consulted our emergency
department for sudden epigastric pain. One day prior to her presentation, she developed mild epigastric pain,
which improved spontaneously. Two hours before presentation, the pain recurred suddenly after defecation.
The pain was severe and waxed and waned in severity. She also reported sweating. She denied having chest
pain, back pain, nausea/vomiting, diarrhea, melena, and hematochezia. She had been treated for several
years for chronic upper abdominal pain, without any findings in upper endoscopy. Her medical history
included well-controlled hyperlipidemia. She had no history of recent trauma. Her medication included
omeprazole, domperidone, and rosuvastatin. She occasionally consumed alcohol and had never smoked
cigarettes. On admission, her blood pressure was 115/74 mmHg, heart rate was 63 beats/min, respiratory rate
was 28 breaths/min, and the temperature was 35.4 °C. She was in acute distress with severe pain. Physical
examination revealed epigastric tenderness, without peritoneal signs. Laboratory data revealed leukocytosis,
elevated liver enzyme levels, and hyperlactatemia. Results of laboratory examination and arterial blood gas
analysis on admission are presented in Table 1. Abdominal contrast-enhanced computed tomography (CT)
revealed retroperitoneal hemorrhage surrounding the duodenum and pancreas (Figure 1A) and celiac artery
narrowing (Figure 1B).

Differential diagnosis, investigations, and treatment

Based on the abovementioned findings, we suspected that an aneurysm in the celiac artery or superior me-
senteric artery (SMA) region was the cause of the retroperitoneal hemorrhage. However, although celiac and
SMA angiography revealed no aneurysm, SMA angiography showed regional PIPDA narrowing (Figure 2A).
After applying contrast, extravascular outflow was observed from the PIPDA lesion, which was considered
a dissection (Figure 2B). Coils were placed at the distal and proximal segments of the PIPDA (Figure 2C).
Complete occlusion of the PIPDA was confirmed by resolving the contrast leakage from the same site.

Outcome and follow-up

Following the intervention, the patient’s hemodynamics became stable throughout the hospitalization. La-
boratory data, including elevated liver enzyme levels, also improved. She was discharged on hospitalization
day 17 and was observed as an outpatient for 15 months, with no recurrence of severe abdominal pain or
bleeding.

Discussion

Retroperitoneal bleeding is a rare, but potentially life-threatening cause of abdominal pain. It is caused by
a complication of femoral artery catheterization or other imaging procedures, pelvic/lumber trauma, oral
coagulants, and aortic dissection.5Visceral aneurysm and dissection are the rare causes of retroperitoneal
bleeding. The IPDA contributes to only 2% of visceral aneurysms.2 The mortality rate for ruptured IPDA
aneurysms is approximately 30%, requiring early identification and treatment.4 Bleeding from the IPDA
dissection has also been reported.2 The IPDA aneurysms are associated with celiac artery stenosis, athe-
rosclerosis, infection, trauma, and pancreatitis. They were related to celiac artery stenosis in 60%-75% of
cases.6 Celiac artery stenosis can be detected by contrast-enhanced CT or Doppler ultrasonography. Since ce-
liac artery stenosis is found in approximately 7% of asymptomatic patients, the presence of typical symptoms,
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. such as chronic abdominal pain (especially postprandial), nausea/vomiting, and mild weight loss, is needed
for the diagnosis of CACS.7,8 The mechanism by which the celiac artery stenosis leads to the development of
IPDA aneurysms is associated with the formation of arterial pancreatic arcade.9,10. The superior and inferior
portions of the anterior and posterior pancreaticoduodenal arteries form a pancreatic arcade between the
celiac artery and SMA. Celiac artery stenosis reduces blood flow to the pancreatic arcades, which increases
blood flow and pressure in the IPDA from SMA, promoting the IPDA aneurysm or dissection formation.

In this case, the patient presented with severe abdominal pain, which led to the diagnosis of retroperitoneal
hemorrhage. The patient had a celiac artery stenosis detected in CT scan, which we believe, was the cause
of the PIPDA dissection. In addition, the patient had chronic, non-specific abdominal pain, which may be
a symptom of CACS. Typical symptoms of CACS are chronic abdominal pain (especially postprandial),
nausea/vomiting, and mild weight loss. In the present case, nausea, vomiting, and weight loss, which are
typical symptoms of CACS, were not observed. The other possibility is that atherosclerosis may have caused
the PIPDA dissection, not related to CACS, since dyslipidemia is an underlying disease in this case.

The patient had elevated liver enzyme levels, which resolved with treatment; however, the relationship
between elevated liver enzyme levels and CACS or IPDA aneurysm/dissection has not been reported in
previous literature. Our hypothesis is that blood flow to the liver originating from the celiac artery was
reduced due to celiac artery stenosis prior to this episode, and as a result, blood flow from the SMA region to
the liver was supplemented via the pancreatic cascade. In this patient, we believe that the PIPDA dissection
reduced the total blood flow to the liver from the SMA region, causing transient liver ischemia.

The first-line treatment for ruptured IPDA aneurysms and dissections is endovascular embolization.11 Me-
tallic coils are increasingly used to occlude the ruptured aneurysm or dissection. Regarding embolization,
coils are placed at both the afferent and efferent arteries close to the bleeding site because of the presence of
collateral arteries around the pancreas.12 In some cases, surgery may be an option due to the complexity of
the pancreatic arcade and the difficulty of catheterization due to celiac artery stenosis. Surgical treatment
is also indicated when embolization is unsuccessful. Performing surgical ligament release in CACS patients
with ruptured aneurysms is not yet established.3,13Abdominal artery release surgery is expected to improve
the symptoms of CACS and prevent subsequent aneurysms, but its long-term effects are unknown. In this
case, after discussing the benefits and risks of surgery with the patient, we chose to observe the patient
without performing surgery.

In conclusion, we report the successful endovascular treatment of ruptured PIPDA dissection associated
with CACS. Celiac artery stenosis can cause retroperitoneal hemorrhage secondary to visceral aneurysm and
dissection. Clinicians may consider CACS as the cause of visceral aneurysm and dissection in patients with
chronic abdominal symptoms.

Conflicts of Interest: The authors declare no conflicts of interest.

Acknowledgments: None.

Funding: None.

Author contributions : KN: drafted the manuscript. HA, TI, JK, and HK: critically revised the manuscript.
All authors read and approved the final manuscript.

Ethical approval: Applicable.

Informed consent: Informed consent was obtained from the patient.

References

1. Rongies-Kosmol, M., and T. Jakimowicz. 2015. Celiac artery compression syndrome. Mini-review. Acta
Angiologica 21:21-24.

2. Tsai, R.J., C.H. Kung, G.Y. Lan, K.L. Hsieh, and C.Y. Lin. 2018. An unusual case of acute retroperitoneal
hemorrhage: dissecting aneurysm of the inferior pancreaticoduodenal artery. J Emerg Med 54:e55-e57.

3



P
os

te
d

on
A

u
th

or
ea

26
F

eb
20

21
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
61

43
76

81
.1

36
86

18
5/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

. 3. Sgroi, M.D., N.-K. Kabutey, M. Krishnam, and R.M. Fujitani. 2015. Pancreaticoduodenal artery aneurysms
secondary to median arcuate ligament syndrome may not need celiac artery revascularization or ligament
release. Ann Vasc Surg 29:122.e1-122.e7.

4. Moore, E., M.R. Matthews, D.J. Minion, et al. 2004. Surgical management of peripancreatic arterial
aneurysms. J Vasc Surg 40:247-253.

5. Chan, Y.C., J.P. Morales, J.F. Reidy, and P.R. Taylor. 2007. Management of spontaneous and iatrogenic
retroperitoneal haemorrhage: conservative management, endovascular intervention or open surgery? Int J
Clin Pract 62:1604-1613.

6. Coll, D.P., R. Ierardi, M.D. Kerstein, S. Yost, A. Wilson, and T. Matsumoto. 1998. Aneurysms of the
pancreaticoduodenal arteries: A change in management. Ann Vasc Surg 12:286-291.

7. Kazan, V., W. Qu, M. Al-Natour, J. Abbas, and M. Nazzal. 2013. Celiac artery compression syndrome: a
radiological finding without clinical symptoms? Vascular 21:293-299.

8. Park, C.M., J.W. Chung, H.B. Kim, S.J. Shin, and J.H. Park. 2001. Celiac axis stenosis: incidence and
etiologies in asymptomatic individuals. Korean J Radiol 2:8-13.

9. Kallamadi, R., M. deMoya, and S. Kalva. 2009. inferior pancreaticoduodenal artery aneurysms in asso-
ciation with celiac stenosis/occlusion. Semin Intervent Radiol 26:215-223.

10. de Moya, M.A., A.T. Reisner, G.M. LaMuraglia, and S.P. Kalva. 2008. Case records of the Massachusetts
General Hospital. Case 1-2008. A 45-year-old man with sudden onset of abdominal pain and hypotension. N
Engl J Med 358:178-186.

11. Flood, K. and A.A. Nicholson. 2012. Inferior pancreaticoduodenal artery aneurysms associated with
occlusive lesions of the celiac axis: diagnosis, treatment options, outcomes, and review of the literature.
Cardiovasc Intervent Radiol 36:578-587.

12. Murata, S., H. Tajima, T. Fukunaga, et al. 2006. Management of pancreaticoduodenal artery aneurysms:
results of superselective transcatheter embolization. AJR Am J Roentgenol 187:W290-W298.

13. Khiatah, B., S. Jazayeri, C.M. Hubeny, B. Nadav, and A. Frugoli. 2020. Spontaneous retroperitoneal
hemorrhage secondary to chronic celiac axis compression treated with embolization utilizing cone beam CT.
Case Rep Radiol 2020:1-5.

Figure Legends

Figure 1. Contrast-enhanced computed tomography of the abdomen on admission. (A) A massive retrope-
ritoneal hematoma below the pancreas and surrounding the pancreas. (B) Celiac artery narrowing (white
arrowhead).

Figure 2. Superior mesenteric artery angiogram. (A) Regional narrowing of the posterior inferior pancrea-
ticoduodenal artery (PIPDA) suggestive of dissection (black arrow). (B) Extravascular outflow of contrast
medium was observed from the PIPDA lesion (black asterixis). (C) Coils placed at the distal and proximal
segments of PIPDA (black arrowhead).
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