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a b s t r a c t

INTRODUCTION: Pseudoaneurysm of the cystic artery is very rare. In the majority of cases it has been
reported as a post-operative complication of laparoscopic cholecystectomy, however it has also been
associated with the presence of acute cholecystitis or pancreatitis.

When these pseudoaneurysms rupture they can lead to intraperitoneal bleeding, haemobilia and upper
gastrointestinal haemorrhage. Radiological as well as open surgical approaches have been described for
control of this rare pathology.
PRESENTATION OF CASE: We report the laparoscopic surgical management of an incidental, unruptured
cystic artery pseudoaneurysm in a patient presenting with acute cholecystitis.
DISCUSSION: Cystic artery pseudoaneurysm is a rare entity and as such there is no consensus on the
clinical management of this condition. A variety of treatment strategies have been reported in the litera-
ture including radiological selective embolisation and coiling, open cholecystectomy with ligation of the
aneurysm, or a two-step approach involving radiological management of the pseudoaneurysm followed
by an elective cholecystectomy.
CONCLUSION: In this report we have demonstrated that laparoscopic management of a cystic artery pseu-
doaneurysm with simultaneous laparoscopic cholecystectomy is feasible and safe. This avoids multiple
invasive procedures and decreases morbidity associated with open surgery.

© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Background

Aneurysmal dilatation of an otherwise normal artery in the
background of an inflammatory process or previous trauma
differentiates a pseudoaneurysm from a true aneurysm. Pseudoa-
neurysm of the cystic artery is rare. The majority of cases are
complications of biliary surgery or angiographic intervention due
to injury to the vascular wall [1]. Pseudoaneurysms secondary to
acute or chronic calculous cholecystitis are rare despite the high
incidence of cholecystitis. To the best of our knowledge less than
25 such cases have been reported in the literature [2–25].

The pathophysiology of aneurysmal dilatation of the cystic
artery in the presence of calculous cholecystitis is not clear but
it is thought that the artery is eroded either by direct pressure of
gallstones or inflammation of the arterial wall. This consequently
leads to damage of the adventitia with localised weakness in the
vessel wall and formation of a pseudoaneurysm.

Clinical presentation is usually with a ruptured pseudoa-
neurysm. Patients may suffer intraperitoneal bleeding and
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shock, acute haemorrhagic cholecystitis or rarely haemobilia and
Quincke’s triad – gastrointestinal bleeding, right upper quadrant
pain and jaundice.

The unruptured pseudoaneurysm is detected as an ‘inciden-
taloma’ on radiological investigations of the biliary system. The
appearance of an enhancing ‘nodule’ on the cystic artery or embed-
ded in the inflamed gallbladder wall, should raise the suspicion of
a pseudoaneurysm.

We hereby describe our case of an unruptured cystic artery
aneurysm in the context of acute calculous cholecystitis, which was
detected incidentally on biliary imaging and was treated laparo-
scopically with simultaneous cholecystectomy. To our knowledge
there is only one further report of this in the literature [2].

2. Case presentation

A 61-year-old female presented with a 24-h history of right
upper and lower quadrant abdominal pain and vomiting. At the
time of presentation she was afebrile and haemodynamically sta-
ble. She did not have any haematemesis or malaena. Her past
medical history included a hiatus hernia, hypertension, asthma
and a hysterectomy. Her medications included lansoprazole, ben-
droflumethiazide, ventolin and seretide.

http://dx.doi.org/10.1016/j.ijscr.2015.08.007
2210-2612/© 2015 The Authors. Published by Elsevier Ltd. on behalf of Surgical Associates Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. CT – cross section. Arrow: cystic artery pseudoaneurysm enhancing with
contrast. Arrow head: gallbladder with pericholecystic fluid.

On examination she was tender over the right side of the
abdomen with guarding in the right upper quadrant.

3. Investigations

Her laboratory investigations revealed: haemoglobin 14.5,
white cell count 18.1, C-reactive protein 8, bilirubin 9, ALP 57, AST
20, ALT 17 and an amylase of 49.

At this point the patient underwent contrast enhanced com-
puted tomography (CECT) and an ultrasound scan (USS) of the
abdomen. The CECT revealed extensive cholecystitis with peri-
cholecystic fluid collection and a small amount of fluid in the
pelvis (Figs. 1 and 2). A 12 mm × 15 mm × 8 mm cystic artery
pseudoaneurysm (Figs. 1 and 2) was also identified with no evi-
dence of rupture. The rest of the intra-abdominal organs were
unremarkable. A limited USS revealed multiple calculi within
the gallbladder lumen. There was no intra or extra-hepatic duct
dilatation. The cystic artery pseudoaneurysm was not visualised
on USS.

4. Differential diagnosis

She was admitted under the surgical team with the working
diagnosis of acute cholecystitis or appendicitis.

Antibiotics were given for treatment of acute cholecystitis. The
case was discussed in our hepato-biliary multi-disciplinary meet-
ing. The decision was to treat the acute episode of cholecystitis and
subsequently admit the patient within 4–6 weeks for an elective
simultaneous laparoscopic cholecystectomy and proximal control
of the cystic artery aneurysm.

5. Treatment

The procedure was jointly performed by an upper gastroin-
testinal and a hepatopancreatobiliary surgeon with extensive
laparoscopic experience. The patient had standard pre-operative
checks and was cross-matched two units of red cells. This operation
was conducted under general anaesthetic. A standard laparoscopic
cholecystectomy set was used with the addition of a Harmonic®

Fig. 2. CT – coronal section. Arrow: cystic artery pseudoaneurysm enhancing with
contrast. Arrow head: gallbladder with pericholecystic fluid.

Fig. 3. Arrow: gallbladder with inflammatory adhesions.

scalpel. A major laparotomy and a vascular instrument set were
kept on stand-by.

Pneumoperitoneum was induced through the umbilicus using
an open technique and the standard 4-port laparoscopic cholecys-
tectomy approach utilised.

The gallbladder had inflammatory adhesions to the omen-
tum and duodenum, which were released by energised dissection
(Fig. 3). A posterior window of safety was created followed by dis-
section of a secondary window between the cystic artery and cystic
duct. After a combination of careful blunt and energised dissection,
the anatomy was clearly defined.

The cystic duct was short and approximately 10 mm in diam-
eter. The neck of the gallbladder contained a 8 mm gallstone.
Both the anterior and posterior branches of the cystic artery were
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Fig. 4. Arrow: cystic artery pseudoaneurysm with proximal control with clips on
anterior branch of cystic artery. Arrow head: clips on posterior branch of cystic
artery. Circle: gallbladder.

Fig. 5. Arrow: cystic duct with Hem-o-lok® applied. Arrow head: clipped cystic
artery pseudoaneurysm.

identified. The pseudoaneurysm arose from the anterior branch of
the cystic artery. Through careful blunt dissection this was freed
from adhesions to the gallbladder wall.

At this point we opted to control the pseudoaneurysm. The prox-
imal part of the cystic artery was carefully dissected to allow the
application of clips. Two 10 mm titanium clips were applied proxi-
mally to the pseudoaneurysm and one applied distally adjacent to
the gallbladder. Using the Harmonic scalpel the artery was divided
just proximal to the distal clip, over the pseudoaneurysm (Fig. 4).
The posterior branch of the cystic artery was similarly clipped and
divided with two proximal and one distal 10 mm clip.

The short cystic duct contained a stone, which was ‘milked’ into
the gallbladder.

Extra-large Hem-o-lok® were used to clip the cystic duct; two
proximally and one distally followed by division of the duct (Fig. 5).

The gallbladder was dissected off the liver bed using standard
technique and retrieved using a disposable tissue retrieval bag.
Haemostasis was ensured and a local wash with normal saline was
performed. A 14 French suction drain was left in the subhepatic
space.

6. Outcome

The patient made an uneventful recovery and was discharged
the following morning after confirmation of normal liver function
tests and haemoglobin levels.

7. Discussion

We have described a case of an unruptured cystic artery pseu-
doaneurysm, which was managed laparoscopically. We have to
assume that the cause of the pseudoaneurysm in our case was
acute calculous cholecystitis as no other potential risk factors were
identified. Furthermore, appearances on imaging as well as intra-
operative inspection of the cystic artery were in keeping with an
otherwise normal vessel. Of additional interest is the impacted gall-
stone at the gallbladder neck, which was seen intraoperatively.
Therefore, it is possible that in addition to the acute inflammation
of cholecystitis, the direct pressure effect by the gallstone on the
cystic artery accelerated the formation of the pseudoaneurysm.

The diagnosis of a bleeding pseudoaneurysm in an unstable
patient should be prompt.

Ultrasound with or without Doppler used in combination with
cross sectional imaging such as CECT are usually adequate in
making the diagnosis. Magnetic resonance imaging (MRI) can addi-
tionally be used in equivocal cases.

A literature search identified 24 reports of cystic artery pseu-
doaneurysm associated with cholecystitis. In 22 of these reports the
patients had presented with an already ruptured pseudoaneurysm
and features of gastrointestinal bleeding. Interestingly, only two
cases reported an unruptured cystic artery pseudoaneurysm being
diagnosed as ‘incidentalomas’ making our case the third in the lit-
erature. One of those was managed with open cholecystectomy
and ligation of the cystic artery [8] while the other was managed
laparoscopically [2].

Cystic artery pseudoaneurysm is a rare entity and as such
there is no consensus on the clinical management of this condi-
tion. A variety of treatment strategies have been reported in the
literature including radiological selective embolisation and coil-
ing, open cholecystectomy with ligation of the aneurysm, or a
two-step approach involving radiological management of the pseu-
doaneurysm followed by an elective cholecystectomy.

In high risk patients with active bleeding angiographic
embolisation has been performed successfully [7]. The definitive
management of these patients is cholecystectomy and ligation of
the pseudoaneurysm. Therefore, embolisation and coiling can be
seen as a ‘bridge’ to surgery in an attempt to stabilise the patient
and avoid an emergency laparotomy.

Because of the high risk of pseudoaneurysm rupture sur-
geons have avoided the laparoscopic approach. In this report
we have demonstrated that laparoscopic management of a
cystic artery pseudoaneurysm with simultaneous laparoscopic
cholecystectomy is feasible and safe. Surgeons that undertake
such tasks need advanced laparoscopic skills and the necessary
support.
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Learning points

• Pseudoaneurysm of the cystic artery following acute chole-
cystitis is rare.

• It can be safely managed laparoscopically with simultaneous
cholecystectomy.

• This avoids multiple invasive procedures and decreases mor-
bidity associated with open surgery.
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