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Patient: Male, 90
Final Diagnosis: Ruptured cystic artery pseudoaneurysm
Symptoms: Epigastric pain ¢ Fever
Medication: -
Clinical Procedure: Open cholecystectomy
Specialty: Gastroenterology and Hepatology

Objective: Rare disease

Background: Cystic artery pseudoaneurysm is rare, and some cases are associated with inflammation of the gallbladder.
There is limited information regarding this condition, and the clinical features remain unclear. This report is a
case of ruptured cystic artery pseudoaneurysm diagnosed by computed tomography (CT) imaging and treated
with urgent cholecystectomy and is supported by a literature review of previous cases.

Case Report: A 90-year-old man, who had developed acute cholecystitis due to a gallstone one month previously, was referred
to our hospital. He developed fever and epigastric pain while waiting for a scheduled elective cholecystectomy.
Laboratory investigations showed elevated markers of inflammation and elevated hepatobiliary enzyme levels.
Computed tomography (CT) imaging showed cholecystitis and pseudoaneurysm of the cystic artery. The pseudo-
aneurysm had ruptured and was accompanied by the formation of a hematoma within the gallbladder that in-
volved the liver bed. Having made the preoperative diagnosis, an urgent open laparotomy was performed, during
which the gallbladder was found to have perforated. The hematoma penetrated into the liver bed. Cholecystectomy
was performed, and the pseudoaneurysm of the cystic artery was extirpated. There were no serious postopera-
tive complications. A literature review identified 50 previously reported case of cystic artery pseudoaneurysm.

Conclusions: A case of ruptured cystic artery pseudoaneurysm, successfully treated with urgent cholecystectomy is reported,
supported by a literature review of previous cases and characterization of the clinical features of this rare condition.
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Background

Cystic artery pseudoaneurysm is rare, and some cases are
associated with inflammatory processes in the gallbladder.
Although the pathogenesis of cystic artery pseudoaneurysm
remains unclear, it is likely that the artery is eroded by inflam-
mation of the arterial wall, resulting in damage to the adven-
titia, with localized weakness in the vessel wall and formation
of a pseudoaneurysm [1].

Acute or chronic cholecystitis associated with cholelithiasis are
common diseases of the gallbladder. The relationship between
inflammation of the gallbladder and cystic artery pseudoan-
eurysm might suggest that the latter occurs more frequent-
ly. However, although the incidence of cystic artery pseudoa-
neurysm is unclear, it is a rare condition when compared with
the common incidence of cholecystitis. Therefore, studies into
the etiology and pathogenesis of cystic artery pseudoaneu-
rysm have been limited. Although cases of cystic artery pseu-
doaneurysm can be associated with surgical procedures that
involve the biliary tract, including cholecystectomy, the mech-
anism of the formation of arterial pseudoaneurysm is likely
to be traumatic, and different from cystic artery pseudoaneu-
rysm associated with cholecystitis.

From a review of the published literature, there have been only
50 previously reported cases of cystic artery pseudoaneurysm
associated with cholecystitis. There is limited information re-
garding this condition, and the clinical features remain unclear.
Further studies of cases of cystic artery pseudoaneurysm as-
sociated with cholecystitis are needed to characterize the con-
dition and evaluate the optimum management.

This report is of a case of ruptured cystic artery pseudoaneu-
rysm diagnosed by computed tomography (CT) imaging and
treated with urgent cholecystectomy and is supported by a lit-
erature review of previous cases.

Case Report

One month before hospital admission, a 90-year-old man de-
veloped acute cholecystitis associated with a gallstone and
was referred to our hospital for planned elective cholecystec-
tomy. His past medical history included prior myocardial in-
farction and sick sinus syndrome. He had a cardiac pacemaker
and was prescribed antithrombotic drugs (aspirin 100 mg/day,
and clopidogrel 75 mg/day) and was categorized as New York
Heart Association (NYHA) Class Il [2]. Computed tomography
(CT) imaging showed a gallstone measuring 29 mm in diam-
eter within the gallbladder. An elective laparoscopic cholecys-
tectomy was scheduled, and the antithrombotic drugs were
replaced by unfractionated heparin during the perioperative
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period, with the intention of resuming his routine antithrom-
botic drug medication following hospital discharge.

Twelve days before his scheduled hospitalization, he suddenly
developed fever and epigastric pain while waiting for surgery.
On admission to hospital, physical examination showed that
his temperature was 38.8°C, his blood pressure was 101/61
mmHg, and his heart rate was 90 bpm with epigastric and right
upper quadrant tenderness on abdominal palpation.

Laboratory investigations showed increased leukocytes at
20,700/uL (normal range, 3,500-8,500/pL) and C-reactive
protein (CRP) of 3.33 mg/dL (normal range, <0.3 mg/dL).
Hepatobiliary enzymes were elevated as follows: aspartate
aminotransferase (AST) 1,413 U/L (normal range, 10-37 U/L),
alanine aminotransferase (ALT) 883 U/L (normal range
4-40 U/L), alkaline phosphatase (ALP) 1392 U/L (normal range,
98-328 U/L), y-glutamyltransferase (GGT) 313 U/L (normal
range, 11-64 U/L), total bilirubin 2.05 mg/dL (normal range,
0.2-1.2 mg/dL), direct (conjugated) bilirubin 1.19 mg/dL (nor-
mal range, 0-0.3 mg/dL).

Imaging was performed using computed tomography (CT),
which showed an area of high density within the gallbladder
and common bile duct, suggesting intraluminal bleeding and
hematoma (Figure 1A). Inflammation of the fat (fat necrosis)
surrounding the gallbladder was present on imaging, in keep-
ing with acute cholecystitis. Contrast-enhanced CT imaging
also showed that there was spread of the hematoma into the
liver bed (Figure 1B, 1C.). There was an 8 mm diameter nodu-
lar lesion associated with the cystic artery, which showed the
same degree of contrast-enhancement as the aorta (Figure 1C),
which had not been seen in the previous CT, one month pre-
viously. The lesion was confirmed to be associated with the
cystic artery by three-dimensional CT angiography (Figure 1D),
and was diagnosed as a ruptured pseudoaneurysm.

Even with acute cholecystitis and ruptured pseudoaneu-
rysm accompanying hemobilia and spread of the hematoma
into the liver bed, the patient was hemodynamically stable.
However, because of the potential risk of severe infection as-
sociated with cholecystitis and the possibility of hemorrhagic
shock due to bleeding, an urgent open cholecystectomy was
planned. At the time, he was classified as American Society of
Anesthesiologists (ASA) physical status (ASAPS) Class 3E [3].

During surgical laparotomy, the gallbladder was inflamed,
perforated, and was found to be adherent to the surround-
ing tissue. Following dissection of the adhesions, the hema-
toma was found to involve the liver bed. The gallbladder was
opened, and the lumen of the gallbladder contained hemor-
rhage and hematoma, and there was spread of the hemato-
ma into the liver bed (Figure 2). There was no intraperitoneal
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Figure 1. Preoperative computed tomography (CT) findings. (A) A gallstone measuring 29 mm in diameter is present in the gallbladder.
The lumen of the gallbladder and the common bile duct (CBD) are shown as high-density areas. (B, C) Contrast-enhanced
computed tomography (CT) images show extensive inflammation of the fat (fat necrosis) surrounding the gallbladder and
the area of spread of the hematoma into the liver bed (B axial scan; C coronal scan), An 8mm nodular lesion is also shown
on the cystic artery. (D) Three-dimensional (3-D) CT angiography confirmed the nodular lesion.

bleeding. Following identification of the cystic artery and cys-
tic duct, both were ligated. Cholecystectomy was performed,
and the pseudoaneurysm of the cystic artery was extirpated.
The operation time was 134 minutes, and the intraoperative
blood loss was 540 ml. Histopathological examination of the
resected gallbladder specimen showed acute on chronic cho-
lecystitis. The patient had no serious postoperative complica-
tions, but required postoperative rehabilitation to regain mo-
bility, and was transferred to a rehabilitation hospital on the
fourth postoperative day.

Discussion
Figure 2. Intraoperative appearance of the gallbladder
at laparotomy. At laparotomy, the lumen of the A rare case of ruptured cystic artery pseudoaneurysm, success-
gallbladder, and the penetrated space in the liver fully treated with urgent cholecystectomy, has been reported.

bed were filled with blood (arrow: lumen of the

gallbladder). The development of cystic artery pseudoaneurysm is associ-

ated with gallbladder inflammation. Review of the literature
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Table 1. Reported cases of cystic artery pseudoaneurysm.

Size Chole- Intraperitoneal

Authors Gallstone Rupture Treatment

(mm) cystitis bleeding

1 Hakami et al. [6] 1976 56 M NA + + + - o]
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Table 1 continued. Reported cases of cystic artery pseudoaneurysm.

Size Chole-
(mm) cystitis

Intraperitoneal

Quiions bleeding

Treatment

Gallstone Rupture

35 Chong et al. [35] 2012 56 M 20 NA NA + - TAE + OC
36 Dewachteretal[36] 2012 74 P 0 o+ s - - c
37 Mokmameetal[37] 2013 67 M NA o+ | A . - ™
38 Fungetal(38] 2013 64 M NA o+ . o £ o
39 Nanaetal[39] 2013 79 P %+ . . - ™
40 Namaetal[3] 2013 74 M NA o+ . . - TAEslC
41 langetal[40] 2013 88 FoooNA o+ . . s oc
42 sumkietal[41] 2013 85 P 0o+ . - - o
43 Glaysheretal[42] 2014 8 M 20 o+ s . - o
44 Kukamietal[43] 2014 55 M NA o+ s . - TAE+0C
45 Sheetal[44] 2015 e M NA o+ . . - TAE+0C
46 Shelmerdineetal [45] 2015 72 M 6 o+ . . - ™

47 x“aif’[zliz]illafra"ca 2015 74 M 18 + + + - TAE
48 lozidesetal[47] 2015 61 P 5 o+ . - - c
49 Alsetallds] 2016 36 M NA o+ . - - c
50 lozanoCruzetal[49] 2017 85 FoooNa o+ . . - ™
51 Ourcase 2017 90 M g o+ . . - o

M; 69% +:100% +:91%  +:86% +: 18% 0C: 87%
Summary of the 51 cases 68+14 (F3; 53/ f;o) 1948 (iégt/f) (if)/g‘:::) (_4,31/ :30) —(,9/8522, Ez?/é%/)o
(16/51) (0746) (4/44) (7/50) (42/51) (5/38)

Data are summarized below and some data in the summary are expressed as mean + standard deviation. M — male; F — female;
LC — laparoscopic cholecystectomy; OC — open cholecystectomy; TAE — transcatheter arterial embolization; NA — not assigned.

does not provide details of the exact incidence of this associ-
ation, but from the low number of previously published cas-
es reports, the incidence is low when compared with the fre-
quency of cholecystitis.

It has been hypothesized that cystic artery pseudoaneurysm
is masked by the inflammation associated with cholecystitis
that promotes the formation of both the pseudoaneurysm and
the hematoma formation [4]. However, the clinical features of
cystic artery pseudoaneurysm have not been comprehensively
investigated because of the low incidence. We report a recent
case in the hopes of better characterizing this rare disease.

A literature search of the Medline database, up to April 2017,
for cases of cystic artery pseudoaneurysm, extracted cases in
which the term ‘cystic artery pseudoaneurysm’ was given as
the diagnosis. In the literature review, cases in which cystic
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artery pseudoaneurysm developed following surgical proce-
dures, such as cholecystectomy, were excluded because the
formation of the pseudoaneurysm in these cases may be re-
lated to the surgery itself [5]. As a result, to the best of our
knowledge, 50 cases of cystic artery pseudoaneurysm have
been previously published [1,4,6-49]. The clinical features of
the previously published 50 cases, and the current case, are
shown in Table 1.

When compared with the identified previous 50 cases, the
case of cystic artery pseudoaneurysm that we report was
unique in several ways. This case was unique in that the age
of the patient was the oldest case of cystic artery pseudoa-
neurysm ever reported, as the patient was 90 years old; the
age range of the previously published cases was 32-90 years,
with a median age at diagnosis of 68 years. Also, in this re-
ported case, the spread of the hematoma into the liver bed
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without intraperitoneal bleeding was rarely reported in previ-
ous cases. Even with acute cholecystitis and ruptured pseu-
doaneurysm accompanying hemobilia and spread of the he-
matoma, this patient was hemodynamically stable. However,
he had a potential risk of severe infection and hemorrhagic
shock due to the bleeding. Therefore, due to the potential life-
threatening clinical status of the patient in this report, cura-
tive surgery was considered to be urgently required. A short-
er operation time was given priority when choosing a surgical
procedure because of the potential for hemodynamic destabi-
lization. Therefore, open cholecystectomy was chosen instead
of laparoscopic cholecystectomy.

However, because techniques and devices for laparoscopic sur-
gery continue to develop, in the recent literature, laparoscopic
cholecystectomy has been indicated for the surgical manage-
ment of previous cases of cystic artery pseudoaneurysm when
the patients were clinically stable. Review of the literature has
confirmed that cystic artery pseudoaneurysm formation is as-
sociated with inflammation of the gallbladder, and ruptured
cases are more common than unruptured cases. Our case in-
dicates that ruptured cystic artery pseudoaneurysm can lead
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to spread of the hematoma into the liver bed. A literature re-
view of the relationship between pseudoaneurysm formation
and antithrombotic drugs has shown that there have been few
reports of this association.

Conclusions

A case of ruptured cystic artery pseudoaneurysm, successful-
ly treated with urgent cholecystectomy is reported, supported
by a literature review of previous cases and characterization
of the clinical features of this rare condition. This case report
contributes to the better characterization of the clinical fea-
tures of this rare and poorly understood condition.
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