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Abstract

We report the rare case of an 80-year-old man with hepatocellular carcinoma that ruptured in the
gallbladder, causing a cystic artery pseudoaneurysm and hemobilia. Emergency transarterial embolization
(TAE) successfully controlled the bleeding without causing ischemic cholecystitis. Cone-beam computed
tomography angiography was useful in identifying the bleeding branch of the selectively embolized cystic
artery. Although the patient had poor liver function (Child-Pugh class C) before TAE, it remarkably improved
after embolization due to the resolution of coagulopathy and obstructive jaundice caused by hemobilia. TAE
was considered useful for this rare clinical condition.
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Introduction

Spontaneous rupture of a hepatocellular carcinoma (HCC) is a potentially life-threatening condition with
active arterial bleeding in the abdominal cavity in most cases. Although HCC causing hemobilia by rupturing
the intrahepatic bile duct has been previously reported [1], HCC rupture in the gallbladder has rarely been
reported. Here, we report a rare case of HCC rupture in the gallbladder, causing a cystic artery
pseudoaneurysm that was successfully treated with transarterial embolization (TAE).

Case Presentation

An 80-year-old man presented at our hospital with epigastric pain and melena. The patient had a history of
diabetes mellitus, hypertension, and heavy alcohol consumption. He had no significant family history or
surgical history. At the time of presentation, the patient has a blood pressure of 153/61 mmHg, a heart rate
of 100/min, and jaundice. Blood tests revealed the following abnormal values: hemoglobin of 7.8 g/dL,
platelet count of 324 x 10%/L, total bilirubin of 9.5 mg/dL, direct bilirubin of 6.3 mg/dL, albumin of 2.5 g/dL,
and prothrombin activity of 67.2%. The patient’s a-fetoprotein (AFP) was 2.4 ng/mL, and protein induced by
vitamin K absence or antagonism factor II (PIVKA-II) was 22,625 mAU/mL (Table 7). The serological results
for hepatitis B and C were negative.
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Test Patient's value
WBC 11.8x10%/uL
RBC 1.92x10%/uL
Hb 7.8 g/dL

Pit 324x10%/pL
AST 274 UIL

ALT 215 U/L

ALP 806 U/L

T-bil 9.5 mg/dL

D-bil 6.3 mg/dL

Alb 2.5 g/dL

PT activity 67.2%

PIVKA-I 22625 mAU/mL
AFP 2.4 ng/mL

TABLE 1: Laboratory results

Reference value
3.3-8.6%10%/uL
4.35-5.55x108/uL
13.7-16.8 g/dL
158-348x103/pL
13-30 U/L

10-42 U/L
38-113 U/L
0.4-1.5 mg/dL
0-0.4 mg/dL
4.1-5.1 g/dL
70-130%

<40 mAU/mL

<10 ng/mL

WBC, white blood cells; RBC, red blood cells; Hb, hemoglobin; Plt, platelet; AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline
phosphatase; T-bil, total bilirubin; D-bil, direct bilirubin; Alb, albumin; PT, prothrombin time; PIVKA-II, protein induced by vitamin K absence or antagonism

factor II; AFP, a-fetoprotein

Contrast-enhanced computed tomography (CT) revealed multiple hypervascular hepatic tumors consistent
with HCC. Multiple intratumoral extravasations of contrast medium were found in the tumor, which was 12
cm in diameter and in contact with the gallbladder (Figure 7). A hematoma and pseudoaneurysm were also

detected in the gallbladder (Figure ).
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FIGURE 1: Non-contrast and contrast-enhanced CT image

(A) A non-contrast-enhanced CT image demonstrates a hematoma in the gallbladder (white dotted circle). (B) An
early phase contrast-enhanced CT image demonstrates a pseudoaneurysm in the gallbladder (white arrowhead).
(C) A coronal maximum intensity projection image demonstrates extravasation of contrast media within a large
hepatic tumor (white arrow) and a pseudoaneurysm in the gallbladder (white arrowhead). (D) A three-dimensional
volume-rendered CT angiography image demonstrates a cystic artery pseudoaneurysm (white arrowhead).

CT, computed tomography

The patient was diagnosed with ruptured HCC bleeding in the gallbladder with a cystic artery
pseudoaneurysm. Although the patient was hemodynamically stable, we performed emergency embolization
because his liver function might have been impaired due to bleeding in the biliary tract. Embolization of the
cystic artery was considered feasible without affecting liver function. The ruptured tumor was mainly fed by
the cystic artery. Angiography of the cystic artery demonstrated extravasation within the tumor and a cystic
artery pseudoaneurysm (Figure 2A). The bleeding arterial branch was identified using cone-beam CT
angiography of the cystic artery (Figure 2B).

FIGURE 2: Angiogram and cone-beam computed tomography
angiography from a cystic artery

(A) An angiogram from a cystic artery demonstrates extravasation within the tumor (black arrow) and a
pseudoaneurysm (black arrowhead). (B) Cone-beam computed tomography angiography demonstrates the
branches from both the superficial (white hollow arrow) and deep (white arrow) cystic arteries, supplying the
pseudoaneurysm.

After confirming the presence of the pseudoaneurysm by angiography of the superficial cystic artery branch
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(Figure 3), embolization of the branch was performed using 1.0 mL of a mixture of N-butyl cyanoacrylate
(NBCA) and lipiodol in a 1:2 ratio.

FIGURE 3: A selective angiogram of the branch of the superficial cystic
artery

A selective angiogram of the branch of the superficial cystic artery demonstrates a pseudoaneurysm in the
gallbladder (black arrowhead).

Furthermore, the intratumoral extravasation from the deep cystic artery branch was selectively embolized
using gelatin sponge particles. Two days later, follow-up CT revealed residual extravasation in the
gallbladder bed (Figure 4A), which prompted a second TAE. Coil embolization of the superficial cystic artery
branch was performed using three detachable coils, and NBCA embolization of the deep cystic artery branch
was performed using 0.6 mL of a mixture of NBCA and lipiodol in a 1:3 ratio. Hemostasis was achieved.
Follow-up CT showed the disappearance of the intratumoral extravasation and cystic artery
pseudoaneurysm without ischemic cholecystitis (Figure 4B).
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FIGURE 4: Contrast-enhanced CT image

(A) An early phase contrast-enhanced CT image two days after the first transarterial embolization reveals residual
extravasation in the gallbladder bed (white arrow). The n-butyl-2-cyanoacrylate cast in the pseudoaneurysm is
also demonstrated (white arrowhead). (B) The follow-up contrast-enhanced CT 11 days after the second
transarterial embolization demonstrates the n-butyl-2-cyanoacrylate cast in the gallbladder (white arrowhead) and
no extravasation. There are no findings suggestive of ischemic cholecystitis.

CT, computed tomography

Liver function improved after TAE, reducing total bilirubin level from 9.5 mg/dL to 2.3 mg/dL within one
week after the second TAE. Two weeks later, the patient developed an esophageal variceal rupture and
underwent endoscopic variceal ligation. Follow-up blood tests at two months post-TAE showed remarkable
improvements in relevant values, including hemoglobin of 12.1 g/dL, total bilirubin of 1.0 mg/dL, albumin of
3.2 g/dL, and prothrombin activity of 87.4%. The patient was discharged three months later and was alive six
months post-TAE. Additional treatment, such as chemotherapy, for residual HCCs is currently being
considered.

Discussion

The gallbladder is normally located on the visceral surface of the liver and fits in the fossa between
subsegments IV and V. Therefore, HCC in subsegments IV or V can potentially rupture in the gallbladder;
however, this is rare. One possible reason for the rarity of HCC rupture in the gallbladder may be that HCC
rarely invades the gallbladder because it barely destroys the muscular layer and collagen fibers of the
gallbladder wall [2]. In the present case, the ruptured tumor was mainly fed by the cystic artery, and
intratumoral extravasations from multiple branches of the cystic artery were detected. The small supplying
arteries of the HCC have been reported to become stiff and brittle, facilitating rupture [3]. We speculated
that the small cystic artery branch supplying the tumor ruptured between the gallbladder wall and the tumor
in the gallbladder bed, resulting in bleeding in the gallbladder and pseudoaneurysm formation. The large
size of the HCC and the patient’s hypertension may have also contributed to the rupture [4].

HCC patients with Child-Pugh class C disease were managed with supportive care according to a strategy
based on the Barcelona Clinic Liver Cancer staging system [5]. However, emergency TAE has recently been
reported to be effective in patients with ruptured HCC and Child-Pugh class C disease, providing better
hemodynamic stabilization and a higher overall survival rate than conservative treatment [6]. In the present
case of Child-Pugh class C disease, although the patient was hemodynamically stable, we performed
emergency selective embolization of the cystic artery branches to treat the pseudoaneurysm in the
gallbladder and intratumoral bleeding. Hemostasis was achieved, and liver function improved remarkably
from Child-Pugh class C (11 points) to Child-Pugh class A (6 points) after embolization. Since only the cystic
artery was embolized, there were no adverse effects on the liver function. We considered that the resolution
of coagulopathy and obstructive jaundice caused by hemobilia, as well as the patient's abstinence from
alcohol during hospitalization, contributed to the improvement in liver function.

Cystic arterial pseudoaneurysms secondary to acute cholecystitis or cholecystectomy have also been
reported [7,8]. Cholecystectomy is recommended for the treatment of cystic arterial pseudoaneurysms
caused by cholecystitis [8]. TAE for cystic artery pseudoaneurysms may be another option, particularly in
patients with multiple comorbidities and high surgical risk. However, Kim et al. reported that ischemic
cholecystitis was associated with a risk of mortality after TAE for cystic artery bleeding [9]. Therefore,
careful observation is required after embolization of the cystic artery, and cholecystectomy should be
considered if gallbladder ischemia is suspected.

In the present case, a cystic artery pseudoaneurysm was successfully embolized using TAE, without causing
ischemic cholecystitis. Superselective embolization is recommended to avoid ischemic cholecystitis during
TAE of HCC supplied by branches of the cystic artery branches [10]. There are multiple communications
between the deep and superficial cystic arteries around the gallbladder body and fundus, and both arteries
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can supply the tumor [10]. In the present case, both branches of the superficial and deep cystic arteries were
associated with a cystic artery pseudoaneurysm, and cone-beam CT angiography was useful for identifying
the target arteries for superselective embolization.

Conclusions

We report a case of cystic artery pseudoaneurysm caused by HCC rupture of the gallbladder. Superselective
TAE of the branches of the cystic artery was successfully performed without causing ischemic cholecystitis.
Liver function improved after TAE, presumably because of the resolution of coagulopathy and obstructive
jaundice caused by hemobilia. TAE is useful for this rare clinical condition. This case report contributes to
the understanding of this rare condition and highlights the potential of TAE as a minimally invasive
procedure.
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