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Abstract. Introduction: The laparoscopic approach has become the gold standard for cholecystectomy. However,
it could have some major complications. Among them, it can be considered postoperative pseudoaneurysms of
the cystic or hepatic arteries. Haemobilia secondary to a cystic artery pseudoaneurysm is extremely rare. Case
Report: Here we present a case from our centre of haemobilia in association with a cystic artery pseudoaneurysm,
as a late complication of VLC. An 18-year-old girl underwent laparoscopic cholecystectomy; during surgery,
due to viscero-perietal tight adhesions and due to the close proximity of the cystic duct to the biliary ducts, we
suspected a bile duct injury. So, decision was taken to convert to open surgery: a suture was performed to repair
the coledocic duct injury and an endoscopic papillotomy was performed with subsequent positioning of an en-
doscopic plastic biliary endoprothesis at the hepatocholedochus. One month after surgery, the patient showed
clinical signs of hypovolemic shock. She underwent Computed Tomography Angiography, showing a possible
arterial lesion, just adjacent to surgical clip. Therefore, patient underwent angiographic examination, which
confirmed an 8 mm pseudoaneurysm arising from cystic artery, just adjacent to surgical clips. Superselective
catheterization of vessel was performed, and two coils were released, until obtaining complete exclusion of the
vascular lesion. The patient was discharged five days after procedure, with good general condition. Conclusion:
Pseudoaneurysms of the cystic artery are uncommon entities, rarely reported in the literature, and often caused
by cholecystitis or iatrogenic biliary injury. All conditions that are responsible for vessels’ injuries could also cause
haemobilia. Even if pseudoaneurysm of cystic artery with haemobilia is a rare event, it has to be considered as a

complication of VLC. Angiographic approach should be the treatment of choice.
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Introduction

The laparoscopic approach has become the gold
standard for cholecystectomy (VLC). However, it
could have some major complications, for example
vascular ones (0.25%) (1-3). Among them, it can be
considered postoperative pseudoaneurysms (PSAs) of
the cystic or hepatic arteries, which is an uncommon
complication, with fewer than 100 cases reported in
the literature (4-10). The mechanism of PSA forma-
tion is unclear, but it likely involves vascular injury, for

example thermal injury or erosion due to clips place-
ment (11-14).

Patients who present postoperative PSA may de-
velop bleeding in the form of hemoperitoneum, hae-
mobilia, hematemesis, or melena. Haemobilia second-
ary to a cystic artery pseudoaneurysm is extremely rare
(15,16).

Here we present a case from our centre of hae-
mobilia in association with a cystic artery pseudoaneu-
rysm, as a late complication of VLC. Our work is in

line with the SCARE criteria (17).
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Case Report

An 18-year-old girl was visited at our Surgery
Clinic for a symptomatology characterized by vague
and recurrent colic-type pain localized to the upper
abdominal quadrants. Her GP, having seen the ultra-
sound and gastroscopy performed, directed the patient
to our attention. In fact, the gastroscopy was negative
for gastritis, while the ultrasound revealed the pres-
ence of cholelithiasis, without inflammatory features
or biliary tract abnormalities. Her clinical history
was silent for other pathologies or previous surgical
interventions. She was scheduled for laparoscopic
cholecystectomy, which was performed two months
later in our Surgical Department, after that magnetic
resonance cholangiography (MRC) excluded presence
of biliary sludge in the extrahepatic biliary ducts. The
standard technique with 4 ports was performed. Us-
ing monopolar L hook, Calot’s triangle was isolated,
cystic duct and artery were identified and then clipped
and dissected. Posterior dissection of the gallbladder
was finally done, and it was removed using an endobag
device. Due to viscero-perietal tight adhesions and due
to the close proximity of the cystic duct to the biliary
ducts, the Calot’s triangle exposure resulted compli-
cated, and we suspected that a bile duct injury occurred
in this surgical phase. So, decision was taken to convert
to open surgery, thermal injury was confirmed, and a
suture was performed to repair the choledochal duct
injury. At the same time, after explorative intra-oper-
ative endoscopic retrograde cholangiopancreatography
(ERCP), an endoscopic papillotomy was performed
with subsequent positioning of an 11.5 Fr, 12 cm
Cotton-Leung plastic stent (Cook Medical, USA)
at the hepatocholedochus, to protect the injured sec-
tion which had been surgically sutured. A week later,
a new ERCP control examination showed a spread of
the contrast out of the biliary tract, so another biliary
prothesis of the same type was positioned.

One month after surgery, the patient had an up-
per gastrointestinal bleeding (hematemesis); she un-
derwent urgent endoscopy and the biliary stent was
removed. Blood residues were present in the stomach,
but no signs of oesophageal or gastric bleeding were
detected; laboratory studies revealed the following
values: haemoglobin level, 8.8 g/L; white blood cells

count, 11.9 x 10% /uLL; haematocrit 25.2%; total biliru-
bin, 2.05 mg/dL. The patient showed clinical signs of
hypovolemic shock, so she underwent urgent explora-
tive laparotomy. An active bleeding was detected over
the clipped cystic artery stump. To perform a correct
haemostasis, the previous clip was removed and a new
one was positioned.

Six days after this episode, the patient showed
again signs of hypovolemic shock. Laboratory tests re-
vealed: haemoglobin level, 8.2 ¢/L; white blood cells
count, 11.3 x 10° /uL; haematocrit 23.7%. She under-
went Computed Tomography Angiography (CTA),
showing a possible arterial lesion, just adjacent to sur-
gical clip, with choledocic luminal hyperdensity, as for
haemobilia (Figure 1). Therefore, patient underwent
digital subtraction angiography (DSA).

After obtaining a femoral approach, selective
catheterization of common hepatic artery and proper
hepatic artery was performed. Diagnostic examination
showed cystic artery originated from the very proximal
left hepatic artery (Fig. 2), moreover, an 8 mm pseu-
doaneurysm arising from cystic artery, just adjacent to
surgical clips, was confirmed (Fig. 2, 3). With a coaxial
system, superselective catheterization of the vessel was
performed (fig. 4a) and two coils (Interlock 3 mm x 6
cm; Boston Scientific) were released disto-proximally,
according to “sandwich” technique, until obtaining
complete exclusion of the vascular lesion (Fig. 4b). Fi-
nally, selective catheterization of superior mesenteric
artery was performed to rule out possible retrograde
flow into the pseudoaneurysm.

Liver function tests were normal after the proce-
dure and 3 days after that. The patient was discharged
five days after procedure with good general condition.

An MRC was performed a month later, after en-
doscopic removal of the prosthesis. It reported “non-
dilation of the intra and extra-hepatic biliary tracts:
in particular, regular diameter of the hepatocoledocus;
presence of minimal diameter reduction immediately
after the confluence of the hepatic ducts. No free fluid
effusion in the abdomen”. One year later, the patient
again underwent control abdominal US and MRI, in
the absence of symptoms. No dilatation of the biliary
tract, neither abdominal effusion was detected.
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Figure 1. Unenhanced Computed Tomography (CT) with coronal MIP (Maximum Intensity Projection) reconstructions showed a chole-
docic luminal hyperdensity, as for haemobilia (a). CT angiography showing an arterial lesion just adjacent to the surgical clip (b; red arrow).

Figure 2. DSA with injection from proper hepatic artery con- Figure 3. Selective catheterization of left hepatic artery showing the
firming a round-shaped pseudoaneurysm of the cystic artery, cystic artery presents an unusual origin from the very proximal left
just laterally to the surgical clip (red arrow). hepatic artery. The pseudoaneurysm is clearly detectable (red arrow).

a)

Figure 4. Super selective catheterization of cystic artery with clear evidence of the pseudoaneurysm (a); un - subtracted angiographic
image showing release of two coils in distal-proximal fashion, according to “sandwich” technique, until obtaining complete exclusion of

the vascular lesion (b).
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Discussion

Pseudoaneurysms (PSAs) of the cystic arteries are
uncommon entities, rarely reported in the literature, and
often caused by cholecystitis and iatrogenic biliary in-
jury. Other reported aetiologies are abdominal trauma,
radiological procedures and systemic vasculitis (18). In
case of iatrogenic complication, PSA formation results
from a vessel wall injury, which could be mechanical or
thermal, and which causes weakening of the artery and
consequent periarterial hematoma (10,19). The thermal
injury could result from the direct transfer of heat to
the vessel, during the dissection of Calot’s triangle, or
indirectly via a metal clip in contact with the artery. In
fact, in many cases, the PSA has been found adjacent to
the clips (2,20). The damage could also unintentionally
occur in case of variations in the anatomic course of the
right hepatic artery, and consequent misidentification of
the cystic artery. Another factor contributing to pseu-
doaneurysm formation is the cytotoxic power of bile
acids, in case of biliary leaks (10).

All these conditions that are responsible for ves-
sels’ injuries could also cause hemobilia (12). This is a
condition first described by Francis Glisson in 1654,
which is defined as a communication between splanch-
nic and biliary circulation. Risk factors for haemobilia
following cholecystectomy include variant bile duct
anatomy, variant cystic artery anatomy, intraoperative
adhesions, postoperative infection and bile leakage,
which can cause erosion of the vascular wall (5,21,22).
The incidence of haemobilia following an emergency
VLC for acute cholecystitis has been reported to be
0.001%, while it has been observed to be 0.0003% for
patients undergoing elective VLC (2).

Cystic artery pseudoaneurysms (CAP) are ex-
tremely rare vascular complications and are moreover
uncommon causes of haemobilia: only 20 cases have
been reported, of which only 9 following laparoscopic
cholecystectomy (5,13,23-28).

The classic presentation of haemobilia is defined
Quincke’s triad: right upper quadrant pain (biliary
colic), upper gastrointestinal bleeding (melena and/or
hematemesis), and obstructive jaundice. But this typi-
cal clinical presentation may be seen in less than 40%
of haemobilia cases (29). Symptoms typically develop
early in the postoperative period, but the average time

between VLC and onset of bleeding seems to be 13-21
days (4,6-8,30), which is in line with what we reported
in our paper. Presentations up to 120 days after surgery
have also been reported (22,25).

The clinical evaluation of patients with haemo-
bilia generally begins with upper-GI endoscopy or
ERCP to exclude more common causes of bleeding
and relieve the biliary obstruction. As in other cases
of intra-abdominal bleeding, subsequent angiography
(CT or conventional) is required to identify the source
of bleeding (10).

In our patient, we decided to perform an endo-
scopic exam as first diagnostic approach at the first
bleeding episode. No active bleeding was seen from
the stomach, and we decided for urgent surgery be-
cause the patients showed clinical signs of hypovolem-
ic shock. The CTA was performed after the second
episode of anemization. Maybe an abdominal CTA
before previous urgent surgical treatment could have
shown the vascular complication and the haemobilia
and could have solved the problem.

The reason of our choice to make a direct surgi-
cal indication was guided by the evidence that post-
surgical bleeding is usually attributable to slippage of
clips of the cystic artery or to liver bed bleeding (31).
These are complications that can be easily surgically
treated. Cystic artery pseudoaneurysms are extremely
rare vascular complications, therefore this may explain
the fact that we have not indicated to perform a CTA
before surgery.

Transarterial or percutaneous embolization is the
treatment of choice: coils can in fact allow complete
embolization of a pseudoaneurysm without major
complications. Our patient was treated successfully
with this technique.

In the past, these vascular alterations were surgical-
ly managed with resection of the pseudoaneurysm and
ligation of the cystic artery stump or right hepatic artery.
But operative intervention in this setting are associated
with high morbidity and mortality (10), so nowadays
surgery is indicated in case of bile duct compression or
injuries, failure of an embolization procedure or hemo-
dynamic instability (2,18). In fact, with the advent of
catheter-based therapies, pseudoaneurysms are now
typically managed using endovascular transcatheter
embolization, which can be performed using many
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embolic agents: coils, gel foam, N-butyl cyanoacrylate.
Advantages of embolization include a less traumatic
procedure, non-requirement of general anesthesia and
a short recovery period (12). Failure may be due to the
difficulty in approaching the PSA in the presence of a
thrombosed proximal vessel. In patients where cannu-
lation is feasible, embolisation failure could be related
to an incomplete occlusion or to the presence of other
smaller vessels supplying the pseudoaneurysm that were
not seen on angiography (2).

Further treatment options included embolization
of the right hepatic artery nonselectively (12).

Recently, some researchers reported the successful
management of PSAs by injecting thrombin directly
into the aneurysm (2,32). However, embolisation using
this technique may be nonselective, resulting in poten-
tially serious complications; injecting small amounts of
matherial with Doppler guidance may reduce this risk.

Conclusion

In conclusion, even if pseudoaneurysm of cystic
artery with haemobilia is a rare event, it has to be con-
sidered as a possible complication of VLC. Angio-
graphic approach should be the treatment of choice. In
our experience, this procedure seemed to ben feasible,
safe, tolerable and effective.
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