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CASE REPORT

Massive duodenal ulcer bleeding due 
to the ruptured hepatic artery pseudoaneurysm 
after living donor liver transplantation
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Abstract 

Background: The rupture of a hepatic artery pseudoaneurysm (HAP) is a rare but lethal complication after living 
donor liver transplantation (LDLT) and often manifests as acute gastrointestinal bleeding.

Case presentation: This report describes three patients who experienced HAP after LDLT. These patients initially 
presented with active bleeding of a duodenal ulcer (DU) in the duodenal bulb, followed by diagnosis of the ruptured 
HAP by angiography. None of the patients had evidence of an active intra-abdominal infection or bile leakage preced-
ing the rupture of HAP. All patients were initially treated by transcatheter arterial coil embolization (TAE). In all cases, 
TAE was successful for hemostasis but resulted in complete obstruction of the arterial inflow to the graft. Arterial 
revascularization by surgical reconstruction using the autologous arterial graft in one case and re-LDLT in another one 
was successfully performed. The other one succumbed to sepsis caused by later liver abscesses.

Conclusion: This is the first detailed case series of massive DU bleeding as a warning signal of ruptured HAP after 
LDLT. HAP should be included in the differential diagnosis when an LDLT recipient presents with gastrointestinal 
bleeding.
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Background
Hepatic artery pseudoaneurysm (HAP) is a rare but 
critical complication after liver transplantation, with an 
incidence of 0.27–2.0% [1–9]. Although the recognition 
of HAP before rupture is associated with a successful 
outcome, HAP detection after the rupture is associated 
with a high mortality rate. The rupture often manifests 
as acute gastrointestinal bleeding or intra-abdominal 
bleeding [1–9]. The gastrointestinal bleeding is more 
common than the peritoneal bleeding [2, 3, 5–9]. HAP 
usually occurs within the first few months following liver 

transplantation and is commonly reported to be associ-
ated with peritoneal infection, technical difficulties dur-
ing arterial anastomosis, and biliary leak [1–4, 7].

Peptic ulcer disease (PUD) including duodenal ulcer 
(DU) can cause critical outcomes when hemorrhage and 
perforation occur [10, 11]. Generally, non-steroidal anti-
inflammatory drugs and Helicobacter pylori are the two 
major risk factors for PUD [12]. DU bleeding associated 
with ruptured HAP after LDLT has rarely been described 
in the field of liver transplantation [13–16].

Between December 1998 and December 2020, 557 
consecutive patients underwent living donor liver trans-
plantation (LDLT) at Kumamoto University Hospital. Of 
these, three patients (0.5%) experienced ruptured HAP 
following LDLT. In this paper, we report in detail the 
clinical courses of the ruptured HAP associated with DU 
with special focus on the disease mechanism.
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Case presentation
The clinical features and outcomes of the three cases are 
summarized in Table 1.

Case 1
This case has already been reported previously [17]. In 
brief, a 49-year-old man underwent LDLT for familial 
amyloid polyneuropathy using a right lobe graft. Arte-
rial reconstruction was performed with end-to-end 
anastomosis between the recipient’s right hepatic artery 
(RHA) (3.5  mm in diameter) and the RHA of the graft 
(3.0 mm in diameter). Postoperative Doppler ultrasound 
had showed good arterial flow. No microorganism from 
abdominal drain fluid and no inflammatory response 
to abdominal infection had been confirmed. He repeat-
edly bled profusely from a duodenal ulcer. Therefore, an 
emergency angiography was performed, which revealed 
excessive bleeding into the duodenum from the pseudoa-
neurysm located near the anastomotic site of the hepatic 
artery on postoperative day (POD) 41. Transcatheter 
arterial coil embolization (TAE) was performed to treat 
the bleeding from the aneurysm. Hemostasis was suc-
cessfully achieved. However, the arterial supply to the 
liver was completely obstructed. Subsequently, surgi-
cal repair of the hepatic artery was performed on POD 
56 using an autologous inferior mesenteric artery graft, 
which was interposed between the graft hepatic artery 
and the recipient’s gastroduodenal artery. He had an une-
ventful postoperative course.

Case 2
A 59-year-old man with hepatitis B-related liver cirrho-
sis and hepatocellular carcinoma underwent LDLT with 
a right posterior lobe graft from his son. Arterial recon-
struction was performed with end-to-end anastomosis 
between the recipient’s RHA (3.5  mm in diameter) and 
the posterior branch of the hepatic artery of the graft 
(2.0 mm in diameter). Postoperative Doppler ultrasound 
had showed good arterial flow. No microorganism from 
abdominal drain fluid and no inflammatory response to 
abdominal infection had been confirmed. Although he 
experienced dysgeusia and decreased appetite, he was 
discharged on POD 52. However, he presented with tarry 
stool and anemia on POD 57. An urgent endoscopic 
examination revealed a deep ulcer in the posterior wall 
of the duodenal bulb (Fig. 1a). Endoscopic treatment was 
successful, resulting in complete hemostasis. On POD 
68, angiography was performed for the recurrent bleed-
ing, and it revealed a HAP proximal to the anastomotic 
site of the hepatic artery (Fig. 1b). TAE was performed, 
which resulted in complete obstruction of the arterial 
inflow to the graft. Initially, liver function was stable. The 
patient was monitored with the expectation of collateral 

formation. However, within 2  months, multiple liver 
abscesses and graft dysfunction occurred. No donor 
was available for retransplantation. Eventually, he died 
177 days after the TAE.

Case 3
A 62-year-old man with idiopathic portal hypertension 
underwent LDLT with a right lobe graft from his wife. 
Arterial reconstruction was performed with end-to-
end anastomosis between the recipient’s RHA (6.0  mm 
in diameter) and the hepatic artery of the graft (5.0 mm 
in diameter). The bile duct had been reconstructed in a 
duct-to-duct fashion, between the right hepatic duct of 
the graft and the stump of the right hepatic duct of the 
recipient. Postoperative Doppler ultrasound had showed 
good arterial flow. No microorganism from abdominal 
drain fluid and no inflammatory response to abdominal 
infection had been confirmed. Afterwards, he devel-
oped an anastomotic stenosis of the bile duct. Although 
endoscopic retrograde cholangiopancreatography and 
biliary stenting were performed, recurrent cholangi-
tis occurred. During postoperative month 19, he was 
readmitted to the hospital because of fever and elevated 
liver function. On day 3 after admission, he suddenly 
developed massive hematemesis. An urgent endoscopic 
examination revealed active bleeding from a duodenal 
ulcer in the anterior wall of the duodenal bulb (Fig. 2a). 
Endoscopic hemostasis was not successful, and an urgent 
angiography was performed. The bleeding point was 
identified near the bifurcation of the anterior and poste-
rior branches of the RHA of the graft (Fig.  2b). Due to 
the location of the bleeding site, surgical reconstruction 
was judged to be impossible. TAE was performed, which 
resulted in the complete obstruction of the arterial inflow 
to the liver. During the subsequent weeks, the patient’s 
condition was complicated by occurrence of multiple 
liver abscesses and high fever similar to that observed 
in case 2. Conservative treatments using antibiotics and 
percutaneous drainage of the abscess could not stabilize 
his general condition. Re-LDLT was performed 33  days 
after the coil embolization, with left lobe graft taken from 
his son. Arterial reconstruction was performed with end-
to-end anastomosis between the recipient’s right gastro-
epiploic artery and the donor’s left hepatic artery. He had 
an uneventful postoperative course after the re-LDLT.

Discussion
In this paper, we reported in detail three cases of rup-
tured HAP associated with massive DU bleeding. 
Although ruptured HAP after liver transplantation has 
been sporadically reported, very few studies have focused 
on the relationship between ruptured HAP and DU 
bleeding [13–16].
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Out of the 557 patients who underwent LDLTs, we 
observed 3 cases of HAP (incidence: 0.5%). This was 
within the reported range (0.27–2.0%) for the incidence 
of HAP [1–9]. A few studies reported that the incidence 
of HAP was 1.1–5.5% [4–6] and that LDLT did not result 
in a specific risk factor for HAP [4]. Interestingly, all the 
reported cases of HAP in LDLT, including the cases in 
our study, involved a right-side graft [4–6, 13, 14, 18, 19].

Intra-abdominal infection, bile leakage, bilioenteric 
anastomosis, and technical difficulties during arterial 
anastomosis were reported as risk factors associated with 
HAP following LDLT [1–4, 7]. In our series, duct-to-
duct anastomosis was performed in all the three patients, 
and neither intra-abdominal infection nor bile leakage 
occurred. In all three patients, no intimal dissection was 
evident at the time of hepatic artery reconstruction and 

the anastomoses were uneventful. Only the patient in 
case 3 had biliary stenosis. Although a biliary stent was 
placed endoscopically, recurrent cholangitis was not 
well controlled. A few reports suggested a relationship 
between biliary stent and HAP [9, 20, 21].

HAPs after LDLT were often recognized as gastroin-
testinal bleeding or intra-abdominal bleeding [1–9]. The 
most common symptom is acute abdominal pain with 
shock [1–9]. In our series, all three patients developed 
active ulcer bleeding in the duodenal bulb despite being 
on proton pump inhibitor. When recipients present with 
hematemesis or tarry stool, and endoscopic examination 
reveals DU, HAP should be considered as a differential 
diagnosis.

We must consider the proper approach to HAP, for 
example immediate revascularization of the hepatic 

Fig. 1 a In case 2, an emergent endoscopic examination revealed a deep ulcer in the posterior wall of the duodenal bulb. b Angiography revealed 
a HAP (arrow) proximal to the anastomotic site of the hepatic artery

Fig. 2 a In case 3, an emergent endoscopic examination revealed active bleeding from a duodenal ulcer in the anterior wall of the duodenal bulb. 
b Angiography revealed the bleeding point (arrow) near the bifurcation of the anterior and posterior branches of the RHA of the graft
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artery including surgery and stent placement or re trans-
plantation, even after successful hemostasis by endo-
scopic treatment or TAE. A number of recent studies 
have reported the usefulness of stent placement [4, 5, 
9, 13, 22–24]. Nowadays, the standard treatment for 
HAP should be the stent placement. In our cases involv-
ing rupture, stent placement was judged inadequate to 
achieve hemostasis therefore we selected TAE first. How-
ever, it may be dependent on experiences and ability of 
each center.

We have considered that tortuosity of the vessels and 
the site of HAP were the deciding factor for perform-
ing revascularization including stent placement. Track-
ing of stents would be difficult through tortuous vessels, 
especially after arterial vascular reconstruction in LDLT. 
Moreover, the site of HAP was the key to place stent with 
small interstices, for example, in case 3, the bleeding 
point was near the bifurcation of the anterior and pos-
terior branches of the right hepatic artery. We decided 
it was impossible to place the stent. If we attempted the 
re-do, we had to prepare two orifices of the HA in the 
recipient side, and it was considered to be not realistic.

In all patients described in our study, DU bleeding 
occurred after right lobe LDLT. The initial source of 
HAP is usually the site of arterial anastomosis. The site 
of hepatic artery anastomosis after right lobe LDLT is 
close to the duodenal bulb. Therefore, the anastomotic 
site and the duodenal bulb may have a direct contact with 
each other. DU may cause an inflammatory change in 
the hepatic artery close to the duodenum. Moreover, the 
local inflammation causes the fistula formation between 
pseudoaneurysm and duodenum. Although it is difficult 
to confirm whether the HAP or DU occurred first, at 
least cases 1 and 2, penetration of DU may have preceded 
the formation of HAP, because there were no predispos-
ing factors. In case 3, although there was no evidence of 
intra-abdominal infection or bile leakage, recurrent chol-
angitis may have provoked localized infection near the 
arterial anastomosis, resulting in HAP development.

Conclusions
HAP is a rare but lethal complication after liver trans-
plantation. It is often recognized as acute DU bleed-
ing due to rupture. This is the first detailed case series 
of massive DU bleeding as a warning signal of ruptured 
HAP after LDLT. When recipients present with hemate-
mesis or tarry stool, HAP should be included in the dif-
ferential diagnosis.

Abbreviations
DU: Duodenal ulcer; HAP: Hepatic artery pseudoaneurysm; LDLT: Living donor 
liver transplantation; POD: Postoperative day; PUD: Peptic ulcer disease; RHA: 
Right hepatic artery; TAE: Transcatheter arterial coil embolization.

Acknowledgements
Not applicable.

Author contributions
MK and YI participated in research design and writing of the paper. All authors 
read and approved the final manuscript.

Funding
None of the authors received any funding for this study.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patients.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Transplantation and Pediatric Surgery, Kumamoto University, 
Honjo 1-1-1, Chuo-Ku, Kumamoto-Shi, Kumamoto 860-8556, Japan. 2 Kuma-
motorousai Hospital, Kumamoto, Japan. 3 Sakisaka Hospital, Kumamoto, Japan. 

Received: 7 July 2022   Accepted: 12 October 2022

References
 1. Marshall MM, Muiesan P, Srinivasan P, Kane PA, Rela M, Heaton ND, 

et al. Hepatic artery pseudoaneurysms following liver transplanta-
tion: incidence, presenting features and management. Clin Radiol. 
2001;56:579–87.

 2. Leelaudomlipi S, Bramhall SR, Gunson BK, Candinas D, Buckels JA, 
McMaster P, et al. Hepatic-artery aneurysm in adult liver transplanta-
tion. Transpl Int. 2003;16:257–61.

 3. Settmacher U, Stange B, Haase R, Heise M, Steinmuller T, Bechstein 
WO, et al. Arterial complications after liver transplantation. Transpl Int. 
2000;13:372–8.

 4. Volpin E, Pessaux P, Sauvanet A, Sibert A, Kianmanesh R, Durand F, 
et al. Preservation of the arterial vascularisation after hepatic artery 
pseudoaneurysm following orthotopic liver transplantation: long-term 
results. Ann Transplant. 2014;19:346–52.

 5. Thorat A, Lee CF, Wu TH, Pan KT, Chu SY, Chou HS, et al. Endovascular 
treatment for pseudoaneurysms arising from the hepatic artery after 
liver transplantation. Asian J Surg. 2017;40:227–31.

 6. Matsuda H, Yagi T, Sadamori H, Matsukawa H, Shinoura S, Murata H, 
et al. Complications of arterial reconstruction in living donor liver trans-
plantation: a single-center experience. Surg Today. 2006;36:245–51.

 7. Madariaga J, Tzakis A, Zajko AB, Tzoracoleftherakis E, Tepetes K, Gordon 
R, et al. Hepatic artery pseudoaneurysm ligation after orthotopic liver 
transplantation—a report of 7 cases. Transplantation. 1992;54:824–8.

 8. Fistouris J, Herlenius G, Backman L, Olausson M, Rizell M, Mjornstedt L, 
et al. Pseudoaneurysm of the hepatic artery following liver transplanta-
tion. Transplant Proc. 2006;38:2679–82.

 9. Saad WEA, Dasgupta N, Lippert AJ, Turba UC, Davies MG, Kumer S, et al. 
Extrahepatic pseudoaneurysms and ruptures of the hepatic artery 
in liver transplant recipients: endovascular management and a new 
iatrogenic etiology. Cardiovasc Intervent Radiol. 2012;36:118–27.

 10. Vanleerdam M, Vreeburg E, Rauws E, Geraedts A, Tijssen J, Reitsma J, 
et al. Am J Gastroenterol. 2003;98:1494–9.



Page 6 of 6Kadohisa et al. Surgical Case Reports           (2022) 8:199 

 11. Wang YR, Richter JE, Dempsey DT. Trends and outcomes of hospitaliza-
tions for peptic ulcer disease in the United States, 1993 to 2006. Ann 
Surg. 2010;251:51–8.

 12. Huang J-Q, Sridhar S, Hunt RH. Role of Helicobacter pylori infection and 
non-steroidal anti-inflammatory drugs in peptic-ulcer disease: a meta-
analysis. The Lancet. 2002;359:14–22.

 13. Slater K, Ludkowski M, Mehling J, Forman L, Pieramici E, Wachs M, et al. 
Hepatic artery pseudoaneurysm–duodenal fistula after living donor liver 
transplant. Clin Transplant. 2004;18:734–6.

 14. Lee CC, Jeng LB, Poon KS, Chen YF, Ho YJ, Lai HC. Fatal duodenal hemor-
rhage complicated after living donor liver transplantation: case report. 
Transplant Proc. 2008;40:2840–1.

 15. Soong RS, Pan KT, Lee CF, Lee WC. Hepatic artery-duodenal fistula with 
gastrointestinal bleeding after liver transplantation. Chang Gung Med J. 
2009;32:579–83.

 16. Chen WC, Frenette C. Hepatic artery pseudoaneurysm: a rare cause of 
gastrointestinal bleeding in a post liver transplant patient. J Gastrointest 
Liver Dis. 2012;21:125.

 17. Asonuma K, Ohshiro H, Izaki T, Okajima H, Ueno M, Kodera A, et al. Rescue 
for rare complications of the hepatic artery in living donor liver transplan-
tation using grafts of autologous inferior mesenteric artery. Transpl Int. 
2004;17:639–42.

 18. Miyazaki T, Yamazaki S, Takayama T, Moriguchi M, Higaki T, Kashimura T, 
et al. Late-onset arterial hemorrhage mimicking pseudoaneurysm after 
living donor liver transplantation. Liver Transpl. 2016;22:257–60.

 19. Ma L, Chen K, Lu Q, Ling W, Luo Y. Case report of hepatic artery dissection 
secondary to hepatic artery pseudoaneurysm after living donor liver 
transplantation. BMC Gastroenterol. 2016;16:44.

 20. Harada N, Shirabe K, Soejima Y, Taketomi A, Yoshizumi T, Asonuma K, et al. 
Intrahepatic artery pseudoaneurysm associated with a metallic biliary 
stent after living donor liver transplantation: report of a case. Surg Today. 
2013;43:678–81.

 21. Chun JM, Ha HT, Choi YY, Hwang YJ, Heo J, Ryeom HK, et al. Intrahepatic 
artery pseudoaneurysm-induced hemobilia caused by a plastic biliary 
stent after ABO-incompatible living-donor liver transplantation: a case 
report. Transplant Proc. 2016;48:3178–80.

 22. Elias G, Rastellini C, Nsier H, Nazarey P, Brown M, Pahari M, et al. Successful 
long-term repair of hepatic artery pseudoaneurysm following liver trans-
plantation with primary stent-grafting. Liver Transpl. 2007;13:1346–8.

 23. Maleux G, Pirenne J, Aerts R, Nevens F. Hepatic artery pseudoaneurysm 
after liver transplantation: definitive treatment with a stent-graft after 
failed coil embolisation. Br J Radiol. 2005;78:453–6.

 24. Muraoka N, Uematsu H, Kinoshita K, Takeda T, Morita N, Matsunami H, 
et al. Covered coronary stent graft in the treatment of hepatic artery 
pseudoaneurysm after liver transplantation. J Vasc Interv Radiol. 
2005;16:300–2.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Massive duodenal ulcer bleeding due to the ruptured hepatic artery pseudoaneurysm after living donor liver transplantation
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Case 1
	Case 2
	Case 3

	Discussion
	Conclusions
	Acknowledgements
	References


