Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 9 Number 7 March 6, 2021

REVIEW
1499 Review of the risk factors for SARS-CoV-2 transmission
Li X, Xia WY, Jiang F, Liu DY, Lei SQ, Xia ZY, Wu QP

MINIREVIEWS
1513  Regulation of the expression of proinflammatory cytokines induced by SARS-CoV-2
Zhang XN, Wu LJ, Kong X, Zheng BY, Zhang Z, He ZW

ORIGINAL ARTICLE

Case Control Study

1524  Efficacy and safety of short duration radiotherapy combined with chemotherapy for advanced rectal
cancer

Gao SQ, Zhang YC, Zhang C, Wang SJ, Ren W, Yuan N, Wen JY

Retrospective Study

1532 Effects of transjugular intrahepatic portosystemic shunt using the Viatorr stent on hepatic reserve function
in patients with cirrhosis

Yao X, Zhou H, Huang S, Tang SH, Qin JP

1543  Primary and secondary postoperative hemorrhage in pediatric tonsillectomy

Xu B, Jin HY, Wu K, Chen C, Li L, Zhang Y, Gu WZ, Chen C

1554  Dynamic monitoring of serum liver function indexes in patients with COVID-19

Lin H, Wu LJ, Guo SQ, Chen RL, Fan JR, Ke B, Pan ZQ

1563  Construction of a clinical survival prognostic model for middle-aged and elderly patients with stage III
rectal adenocarcinoma

LiuH, Li Y, Qu YD, Zhao JJ, Zheng ZW, Jiao XL, Zhang J

1580  Short-term outcomes of radiofrequency ablation for hepatocellular carcinoma using cone-beam computed
tomography for planning and image guidance

Yao XS, Yan D, Jiang XX, Li X, Zeng HY, Li H

1592  Intra-arterial thrombolysis for early hepatic artery thrombosis after liver transplantation

LiT, Sun XD, Yu Y, Lv GY

1600  Study on pathogenic genes of dwarfism disease by next-generation sequencing

Yang LL, Liang SS

WJCC | https://www.wjgnet.com I March 6,2021 | Volume9 | Issue7 |

Jaishideng®



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 9 Number 7 March 6, 2021

1610

1619

Effects of cooperative nursing and patient education on postoperative infection and self-efficacy in
gastrointestinal tumors

Qiao L, Zeng SQ, Zhang N

Observational Study

Elevated soluble 4-1BB is associated with serum markers of hepatitis B virus in patients with chronic
hepatitis B

Zhan MR, Gao XZ, Wang C, Peng F, Wang XM, Xu HQ, Niu JO

1631

1639

1646

1654

1661

1668

1676

1682

1696

1705

CASE REPORT

Balloon-assisted endoscopic submucosal dissection for treating small intestinal lipomas: Report of two
cases

Chen HY, Ning SB, Yin X, Li BR, Zhang J, Jin XW, Sun T, Xia ZB, Zhang XP

Dysphagia in a patient with ankylosing spondylitis: A case report

Wang XW, Zhang WZ

Autologous scalp skin grafting to treat toxic epidermal necrolysis in a patient with a large skin injury: A
case report

Xue DD, Zhou L, Yang Y, Ma SY

Epstein-Barr virus-positive diffuse large B-cell lymphoma with human immunodeficiency virus mimicking
complicated frontal sinusitis: A case report

Yoon S, Ryu KH, Baek HJ, An HJ, Joo YH

Multiple well-differentiated retroperitoneal liposarcomas with different patterns of appearance on
computed tomography: A case report

Xie TH, Ren XX, Fu Y, Ha SN, Liu LT, Jin XS

Sarcomatoid carcinoma of the prostate with bladder invasion shortly after androgen deprivation: Two case
reports

Wei W, Li QG, Long X, Hu GH, He HJ, Huang YB, Yi XL

Metastatic thymic-enteric adenocarcinoma responding to chemoradiation plus anti-angiogenic therapy: A
case report

Li M, Pu XY, Dong LH, Chang PY
Solid pseudopapillary neoplasm-diagnostic approach and post-surgical follow up: Three case reports and

review of literature

Abudalou M, Vega EA, Dhingra R, Holzwanger E, Krishnan S, Kondratiev S, Niakosari A, Conrad C, Stallwood CG

Vancomycin-induced thrombocytopenia in endocarditis: A case report and review of literature

Guleng SR, Wu RH, Guo XB

Human menstrual blood-derived stem cells as immunoregulatory therapy in COVID-19: A case report and
review of the literature

Lu J, Xie ZY, Zhu DH, Li LJ

JBaishideng®

WJCC | https://www.wjgnet.com I March 6,2021 | Volume9 | Issue7



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 7 March 6, 2021
1714  Pure transvaginal natural orifice transluminal endoscopic surgery right hemicolectomy for colon cancer: A
case report
Song ZJ, Shi YQ, Jiang YM, Liu K, Li Y, Wang CG, Zhao R
1720  Hyperglycemic hemianopia: A case report
Xiang XH, Fang JJ, Yang M, Zhao GH
1728  Mucinous appendiceal neoplasm: A case report
Chirca A, Negreanu L, Iliesiu A, Costea R
1734  Reconstructing abdominal wall defects with a free composite tissue flap: A case report
Wang J
1741  Mononeuropathy multiplex associated with systemic vasculitis: A case report
Chae HJ, Kim JW, Lee YL, Park JH, Lee SY
1748  Congenital fiber-type disproportion presenting with type Il respiratory failure after delivery: A case report
Yang HM, Guo JX, Yang YM
1755  Use of three dimensional-printing in the management of floating aortic thrombus due to occult aortic
dissection: A case report
Wang TH, Zhao JC, Xiong F, Yang Y
Bishidenge WVJCC | https://www.wjgnet.com 111 March 6,2021 | Volume9 | Issue7 |



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 9 Number 7 March 6, 2021

ABOUT COVER

Chin-Hsiao Tseng, MD, PhD, Full Professor, Department of Internal Medicine, National Taiwan University College
of Medicine, No. 1 Jen Ai Road Section 1, Taipei 100, Taiwan. ccktsh@ms6.hinet.net

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports®
cites the 2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165
journals in medicine, general and internal; and Quartile category: Q3. The WJCC's CiteScore for 2019 is 0.3 and
Scopus CiteScore rank 2019: General Medicine is 394/529.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yan-Xia Xing, Production Department Director: Yun-Xiagjian Wn; Editorial Office Director: Jin-1.ei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wijgnet.com/bpg/Getlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16,2013 https:/ /www.wignet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https:/ /www.wignet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https:/ /www.wjgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editotialboard. htm https:/ /www.wijgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
March 6, 2021 https:/ /www.wjgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com IX March 6,2021 | Volume9 | Issue?7


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v9.i7.1592

World Journal of
Clinical Cases

World | Clin Cases 2021 March 6; 9(7): 1592-1599

ISSN 2307-8960 (online)

Retrospective Study

ORIGINAL ARTICLE

Intra-arterial thrombolysis for early hepatic artery thrombosis after
liver transplantation

Ting Li, Xiao-Dong Sun, Ying Yu, Guo-Yue Lv

ORCID number: Ting Li 0000-0002-
7350-4141; Xiao-Dong Sun 0000-
0002-3666-5739; Ying Yu 0000-0001-
5063-005X; Guo-Yue Lv 0000-0002-
9372-4053.

Author contributions: Li T
collected, analyzed data and wrote
the paper; Sun XD performed the
study; Yu Y collected the data; Lv
GY designed and supervised the
study.

Supported by The Science and
Technology Department of Jilin
Province, No. 20180622004]C and
No. 20190101002JH; and the
Finance Department of Jilin
Province, No. 2017F004 and No.
2018SCZWSZX-044.

Institutional review board
statement: This research was
approved by the Ethical
Committee of First Hospital of Jilin
University.

Conflict-of-interest statement: The
authors have no conflict of interest
to disclose.

Data sharing statement: Original
data are available from the
corresponding author at

lgy08@sina.com.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and

Jaishideng®

WJCC | https://www.wjgnet.com

Ting Li, Xiao-Dong Sun, Ying Yu, Guo-Yue Lv, Department of Hepatobiliary and Pancreatic
Surgery, The First Hospital of Jilin University, Changchun 130021, Jilin Province, China

Corresponding author: Guo-Yue Lv, PhD, Professor, Department of Hepatobiliary and
Pancreatic Surgery, The First Hospital of Jilin University, No. 71 Xinmin Street, Changchun
130021, Jilin Province, China. lgy08@sina.com

Abstract

BACKGROUND

Early hepatic artery thrombosis (E-HAT) is a serious complication after liver
transplantation (LT), which often results in graft failure and can lead to patient
deaths. Treatments such as re-transplantation and re-anastomosis are
conventional therapeutic methods which are restricted by the shortage of donors
and the patient’s postoperative intolerance to re-laparotomy. Due to the advances
in interventional techniques and thrombolytics, endovascular treatments are
increasingly being selected by more and more centers. This study reviews and
reports our single-center experience with intra-arterial thrombolysis as the first
choice therapy for E-HAT after deceased donor LT.

AIM
To evaluate the feasibility and reasonability of intra-arterial thrombolysis for E-
HAT after deceased donor LT.

METHODS

A total of 147 patients who underwent deceased donor LT were retrospectively
reviewed in our hospital between September 2011 and December 2016. Four
patients were diagnosed with E-HAT. All of these patients underwent intra-
arterial thrombolysis with alteplase as the first choice therapy after LT. The
method of arterial anastomosis and details of the diagnosis and treatment of E-
HAT were collated. The long-term prognosis of E-HAT patients was also
recorded. The median follow-up period was 26 mo (range: 23 to 30 mo).

RESULTS

The incidence of E-HAT was 2.7% (4/147). E-HAT was considered when Doppler
ultrasonography showed no blood flow signals and a definite diagnosis was
confirmed by immediate hepatic arterial angiography when complete occlusion of
the hepatic artery was observed. The patients were given temporary
thrombolytics (mainly alteplase) via a 5-Fr catheter which was placed in the
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proximal part of the thrombosed hepatic artery followed by continuous alteplase
using an infusion pump. Alteplase dose was adjusted according to activated
clotting time. The recanalization rate of intra-arterial thrombolysis in our study
was 100% (4/4) and no thrombolysis-related mortality was observed. During the
follow-up period, patient survival rate was 75% (3/4), and biliary complications
were present in 50% of patients (2/4).

CONCLUSION

Intra-arterial thrombolysis can be considered first-line treatment for E-HAT after
deceased donor LT. Early diagnosis of E-HAT is important and follow-up is
necessary even if recanalization is successful.

Key Words: Early hepatic artery thrombosis; Liver transplantation; Intra-arterial
thrombolysis; Thrombolytics; Hepatic arterial angiography; Prognosis

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This retrospective study evaluated the feasibility and reasonability of intra-
arterial thrombolysis for early hepatic artery thrombosis (E-HAT) after deceased donor
liver transplantation. The incidence of E-HAT was 2.7% (4/147). The patients were
given temporary thrombolytics followed by continuous alteplase using an infusion
pump. Alteplase dose was adjusted according to activated clotting time. The
recanalization rate of intra-arterial thrombolysis in our study was 100% and no
thrombolysis-related mortality was observed. Intra-arterial thrombolysis can be
considered first-line treatment for E-HAT after deceased donor liver transplantation.
Early diagnosis of E-HAT is important and follow-up is necessary even if
recanalization is successful.

Citation: Li T, Sun XD, Yu Y, Lv GY. Intra-arterial thrombolysis for early hepatic artery
thrombosis after liver transplantation. World J Clin Cases 2021; 9(7): 1592-1599

URL: https://www.wjgnet.com/2307-8960/full/v9/i7/1592.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i7.1592

INTRODUCTION

Hepatic artery thrombosis (HAT) is a devastating complication after liver
transplantation (LT) with an overall incidence varying from 2% to 9%!“. Early hepatic
artery thrombosis (E-HAT) is diagnosed within the first 21 d after transplantation.
Without effective revascularization, E-HAT usually results in graft failure and can lead
to patient deaths. Although, re-transplantation is still the gold standard treatment for
HAT, most E-HAT cases are managed with re-transplantation (74%), whereas early
revascularization is carried out in only 13% with a 75% success ratel’. Furthermore, re-
transplantation in all cases is restricted by the shortage of donors and the patient’s
postoperative condition as some patients are unable to tolerate re-laparotomy. In such
cases, other treatment options such as surgical revascularization, percutaneous
thrombolysis, percutaneous angioplasty, and a conservative approach are then
considered. However, none of these treatments have been shown to be superior.

Although many patients have been reported to have undergone successful
endovascular treatment for HA complications™, less invasive therapeutic options
have been chosen by many centers for E-HAT, especially in the first few days after LT.
However, the efficacy of intra-arterial thrombolysis has not yet been demonstrated.

In the present study, we retrospectively reviewed E-HAT patients in our hospital
who underwent intra-arterial thrombolysis with alteplase as the first choice therapy
after LT. The aim of this study was to evaluate the feasibility and reasonability of intra-
arterial thrombolysis for E-HAT after deceased donor LT.
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MATERIALS AND METHODS

Patients

The medical records of 147 adult patients who underwent deceased donor LT at The
First Hospital of Jilin University from September 2011 to December 2016 were
retrospectively reviewed. All patients received liver grafts from deceased donors. The
arterial anastomosis method and details of the diagnosis and treatment of HAT were
collated. The long-term outcomes of these HAT patients were also recorded. The
median follow-up period was 26 mo (range: 23 to 30 mo). This study was approved by
the Ethics Committee of the First Hospital of Jilin University.

Surgical procedure

The method used for arterial anastomosis depended on the graft and recipient
vascular anatomy. Anastomosis of the HA was microscopically performed with
continuous 7-0 or 8-0 prolene sutures at different sites between the graft and donor
arterial systems. The principle of HA anastomosis was to identify the optimal artery to
minimize the size mismatch. The length must be adequate to allow a tension-free
anastomosis and at the same time to avoid kinks and rotations. The most common
graft artery was the artery bifurcation of the common HA (CHA) and the splenic
artery (SA), while the most common recipient artery was the artery bifurcation of the
CHA and the gastroduodenal artery (GDA). Artery reconstructions were performed if
any accessory HAs existed. Accessory HAs were anastomosed end-to-end to the donor
SA or GDA branch.

Routine surveillance of HA anastomoses with Doppler ultrasonography was
performed periodically after surgery: Once per day for the first week, twice per week
until discharge, and then once per week for three months. If sonography revealed
abnormal findings, hepatic arterial angiography was immediately performed. HAT
was defined as complete occlusion of the HA on hepatic arterial angiography.

Thrombolysis
Intra-arterial thrombolysis was our first-choice therapy for E-HAT. Selective
catheterization of the celiac trunk using the right femoral artery access was performed.
A 5-Fr catheter was placed over the proximal part of the thrombosed HA, and
thrombolytics were injected temporarily or continuously. With the temporary
injections of thrombolytics, partial recanalization was observed as partial resolution of
the thrombus. In addition, delineation of the intrahepatic branches, localized post-
stenotic dilatation and filling defects were observed. After continuous injection of
alteplase, complete recanalization of the HA was observed on hepatic arterial
angiography, without obvious filling defects in the hepatic trunk and intrahepatic
branches.

After intra-arterial thrombolysis, anticoagulant therapy with enoxaparin sodium at
a dose of 4000 Axa IU, twice a day for approximately 5 to 7 d was administered,
followed by aspirin at a dose of 100 mg/d or clopidogrel at a dose of 75 mg/d for at
least six months.

RESULTS

Patient and surgical characteristics

The demographic data of the recipients and surgical details are shown in Table 1. The
incidence of E-HAT was 2.7% (4 of 147). The median age of these patients was 50 years
(range: 36 to 67 years). The patient population consisted of two men and two women.
The underlying liver diseases in these patients were hepatocellular carcinoma in two
cases, liver cirrhosis in one (unknown cause), and acute hepatic failure in one
(unknown cause). One hepatocellular carcinoma case received trans-catheter arterial
chemoembolization seven months before transplantation. None of the patients had a
history of epigastric surgery. All patients received liver grafts from deceased donors.
One of the patients underwent ABO-incompatible transplantation due to acute hepatic
failure (hepatic encephalopathy grade 4). Warm ischemia time ranged from 2 min 10 s
to 4 min 10 s, while cold ischemia time ranged from 237 min to 441 min. Artery
bifurcation of the CHA and the SA to artery bifurcation of the CHA and the GDA was
used for HA anastomosis in three patients, and the trunk of the CHA to the trunk of
the CHA in the remaining patient. No accessory HAs were observed. Continuous
anastomosis was performed with 7-0 prolene sutures in three patients and 8-0 prolene
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Table 1 Demographic data of the recipients and details of operation

Recipients and details of operation

Period September, 2011-December, 2016

Number of cases 2.7% (4 of 147 cases)

Gender Male: 2; Female: 2

Age (yr) 50 (36-67)

History of TACE 1 case

History of epigastric None

operation

Original disease HCC: 2; Liver cirrhosis (unknown cause): 1; Acute hepatic failure (unknown cause): 1

ABO-compeatibility Identical: 2; Compatible: 1; Incompatible: 1

Anastomotic site Donor: Artery bifurcation of the CHA and the SA: 3; The trunk of CHA:1; Recipient: artery bifurcation of the CHA and the
GDA: 3; The trunk of CHA: 1

Operative suture 7-0 prolene: 3; 8-0 prolene: 1

Multiple anastomoses None

TACE: Trans-catheter arterial chemoembolization; HCC: Hepatocellular carcinoma; CHA: Common hepatic artery; SA: Splenic artery; GDA:
Gastroduodenal artery.

sutures in one patient.

Diagnosis and treatment of E-HAT

Details of the patients” diagnosis and treatment are summarized in Table 2. With the
routine surveillance mentioned above, E-HAT was considered in four patients when
Doppler ultrasonography showed no blood flow signals 2 to 14 d after LT. A definite
diagnosis was immediately confirmed by hepatic arterial angiography which showed
complete occlusion of the HA (Figure 1A).

All four patients with E-HAT were treated with intra-arterial thrombolysis. After
selective catheterization, the patients were given temporary thrombolytics [one was
treated with urokinase (120000 IU) and fibrinogenase (10 mg) yet arterial anastomotic
leakage was observed, so the others received alteplase (12.5-50 mg) instead] via a 5-Fr
catheter which was placed in the proximal part of the thrombosed HA and partial
recanalization was observed (Figure1B). All patients were given alteplase
continuously using an infusion pump. Continuous alteplase was administered via a 5-
Fr catheter in all patients except one who showed arterial anastomotic leakage during
intraoperative thrombolysis (Figure 1C), and was given alteplase via a peripheral vein.

Alteplase dose was adjusted according to activated clotting time (ACT), which was
maintained between 140 and 180 s. Overall technical success due to endovascular
treatment was achieved in 100% of patients. After 8.5-26 h continuous thrombolysis,
hepatic arterial arteriography was performed again. Complete recanalization of the
HA system was observed in all patients (Figure 1D).

Complications related to intra-arterial thrombolysis were observed in three patients
(local puncture site hematoma in one and intraperitoneal hemorrhage in two). During
conservative treatment, only one patient with intraperitoneal hemorrhage required
laparoscopic hemostasis. All four patients recovered and were discharged with normal
liver function.

Analysis of patient prognosis

The follow-up period ranged from 23 to 30 mo, with the exception of one patient who
died of severe thrombocytopenia 5 mo after ABO-incompatible LT. All other patients
are still alive. Among the surviving patients, one is in a healthy condition without any
complications, while the other two experienced delayed biliary complications. Biliary
complications were found 4 mo and 20 mo after LT, which manifested as bile leakage
and biliary stricture. These patients underwent external biliary drainage and
endoscopic retrograde cholangiography, and stent implantation, respectively.
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Table 2 Details of patients’ diagnosis and treatment for early hepatic artery thrombosis

Case 1 Case 2 Case 3 Case 4
Diagnostic time (POD) 8 14 2 3
Diagnostic method Suspected Doppler ultrasonography Doppler Doppler Doppler
ultrasonography ultrasonography ultrasonography
Confirmed Hepatic arterial Hepatic arterial Hepatic arterial Hepatic arterial
angiography angiography angiography angiography
Thrombolytic drugs Temporarily ~ Drugs Urokinase and Alteplase Alteplase Alteplase
Fibrinogenase
Approach Through catheter Through catheter Through catheter Through catheter
Continuously Drugs Alteplase Alteplase Alteplase Alteplase
Approach Peripheral vein Through catheter Through catheter Through catheter
Thrombolysis time (h) 14 26 8.5 15
Average ACT (s) 177.8 144.6 146.3 160.0
Complications related to Local bleeding puncture ~ None Intraperitoneal Intraperitoneal
intra-arterial thrombolysis site hematoma hemorrhage hemorrhage

POD: Postoperative day; ACT: Activated clotting time.

Jaishideng®
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DISCUSSION

E-HAT is a serious complication after LT, which often results in patient death and is
the second leading cause of early graft failure after primary non-function!. Potential
risk factors for E-HAT may be surgical or nonsurgical. Careful selection of paired
arteries with microsurgical techniques should minimize the possibility of arterial
complications. Artery bifurcation is usually used in our unit to expand the anastomotic
opening to some extent. While, nonsurgical factors such as the patient’s blood
coagulation state, lack of ABO compatibility, preoperative trans-catheter arterial
chemoembolization, and multiple anastomoses affect the occurrence of E-HATP-!.
These patients are considered to be at high-risk, and more intensive monitoring and a
reasonable anticoagulant scheme should be adopted after LT. To reduce the incidence
of graft failure and life-threatening vascular occlusion events, some LT centers even
use perioperative anticoagulation practices for pediatric LT!"”. Early diagnosis and
treatment of E-HAT are most important for graft salvage and patient survival. In our
unit, routine surveillance of HA anastomoses with Doppler ultrasonography is
undertaken periodically after surgery, which leads to early detection of E-HAT and
creates the best opportunity for treatment.

In the current study, the incidence of E-HAT after deceased donor LT was 2.7% (4 of
147), which was similar to the results in previous reports of 2% to 9%!'?. E-HAT is
diagnosed within the first 21 d after transplantation. In the current study, the median
interval from deceased donor LT to the occurrence of E-HAT was 7 d (range: 2 to 14 d),
and all cases were classified as E-HAT. Early HAT after liver transplantation has been
associated with a high mortality rate of 34.3% in adults!"l. As the hepatic parenchyma
and biliary duct rely on the plexus of blood vessels derived from only the
anastomosed graft artery, E-HAT may cause fulminant hepatic necrosis and bile duct
necrosis, and frequent uncontrollable sepsis in immunosuppressed recipients, leading
to early graft failure!!. However, early detection and management of E-HAT are very
important in preventing early graft failure.

In general, there are three different treatment modalities for E-HAT: Re-
transplantation, surgical revascularization, and endovascular revascularization.
Although re-transplantation is traditionally the gold standard, in areas with organ
shortage such as Asia, timely re-transplantation may not be feasible. In a systematic
review of E-HAT after LT, the success rate of a surgical revascularization attempt was
50.9% in adult recipients and re-transplantation was required in 32.3% of patients after
an attempt at revascularization!"”. Taking into account the advances in interventional
techniques and thrombolytics, we utilized intra-arterial thrombolysis as our first
choice therapy for E-HAT after deceased donor LT.

There is no consensus on the optimal thrombolytics as they have been successfully
used in both temporary and continuous infusions for E-HAT. Some studies indicated
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Figure 1 Hepatic arterial angiography. A: Definite diagnosis of early hepatic artery thrombosis: hepatic arterial angiography showed complete occlusion of the
hepatic artery; B: Partial recanalization of the hepatic artery after temporary injection of thrombolytics: partial resolution of the thrombus with delineation of the
intrahepatic branches, localized post-stenotic dilatation and filling defects; C: Arterial anastomotic leakage was found in one of the patients during intraoperative
thrombolysis; and D: Complete recanalization of the hepatic artery after continuous injection of alteplase: No obvious filling defects in the hepatic trunk and
intrahepatic branches were observed.

the preferred use of urokinase, streptokinase and tissue plasminogen activator™'.
Alteplase is the only approved thrombolytic agent for acute ischemic stroke!'’l. Our
earliest use of alteplase was the result of an unsatisfactory thrombolysis effect with
urokinase and fibrinolysis, which achieved complete recanalization of the HA system
after 14 h continuous infusion. Three further attempts also obtained great results. In
this study, the E-HAT-associated mortality rate was 0%, suggesting that our treatment
strategy using intra-arterial thrombolysis is an acceptable option for E-HAT after
deceased donor LT.

Hemorrhage is the most commonly reported complication of thrombolysis and is
seen in approximately 20% of patients!’l. There is no standard monitoring method to
assess the degree of thrombolysis. ACT was used in our unit which was controlled
between 140 and 180 s, in an attempt to maintain the thrombolysis effect and reduce
complications. However, one local puncture site hematoma and two intraperitoneal
hemorrhages were observed, and we assume that ACT may be able to control a lower
complication rate.

The HA is the only blood supply to the bile duct system. Decreased HA perfusion
can lead to biliary complications such as necrosis, the formation of bilomas, bile leaks,
and the development of non-anastomotic strictures!’\. For this reason, preparations for
biliary complications should be carried out in patients with E-HAT, even if
recanalization is successful. Two patients experienced delayed biliary complications 4
mo and 20 mo after LT in this study, which manifested as bile leakage and biliary
stricture. With active treatment, the patients were in good condition at the last follow-

up.
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CONCLUSION

E-HAT is a serious complication after LT, which often results in graft failure and can
lead to patient deaths. An early diagnosis of E-HAT is important and follow-up is
necessary after meticulous surgery. Doppler ultrasonography is the gold standard for
screening protocols. We believe routine surveillance can screen out most cases of E-
HAT very early after LT, allowing treatment to avoid graft loss. Unlike the kinks,
pseudo-aneurysms or other arterial complications seen following orthotopic LT, E-
HAT involves thrombogenesis within hepatic arteries in the normal anatomical
location. Given the high recanalization rate of intra-arterial thrombolysis and no
thrombolysis-related mortality in our study, intra-arterial thrombolysis could be
considered a first-line treatment for E-HAT after deceased donor LT. Even when intra-
arterial thrombolysis has failed, re-anastomosis and re-transplantation are still
possible. Due to the high incidence of biliary complications after E-HAT, close follow-
up and active treatment are necessary to avoid long-term graft loss. Further research is
required to understand and reduce the incidence of E-HAT and subsequent biliary
complications following the conservative management of these patients. However, it
should be noted that this study had some limitations due to the small number of
patients. Given the low incidence rate of E-HAT and its high mortality, in addition to
the restricted donors for re-transplantation in Asian countries, we hope that our
experience offers an alternative treatment option for E-HAT and leads to better
prognosis for such patients.

ARTICLE HIGHLIGHTS

Research background

Early hepatic artery thrombosis (E-HAT) is a serious complication after liver
transplantation (LT), which often results in graft failure and can lead to patient deaths.
Besides re-transplantation and re-anastomosis, endovascular treatments have
increasingly been selected in recent years, yet the efficacy of intra-arterial thrombolysis
has not yet been demonstrated.

Research motivation
This study reviews and reports our single-center experience with intra-arterial
thrombolysis as the first choice therapy for E-HAT after deceased donor LT.

Research objectives
To evaluate the feasibility and reasonability of intra-arterial thrombolysis for E-HAT
after LT.

Research methods

A total of 147 patients who underwent LT were retrospectively reviewed. The patients
who were diagnosed with E-HAT underwent intra-arterial thrombolysis with alteplase
as the first choice therapy. The method of arterial anastomosis and details of the
diagnosis and treatment of E-HAT were collated. The long-term prognosis of E-HAT
patients was also recorded.

Research results

The incidence of E-HAT was 2.7% (4/147). E-HAT was suspected following Doppler
ultrasonography and confirmed by hepatic arterial angiography. The patients were
given temporary thrombolytics (mainly alteplase) followed by continuous alteplase
using an infusion pump. Alteplase dose was adjusted according to activated clotting
time. The recanalization rate of intra-arterial thrombolysis in our study was 100% (4/4)
and no thrombolysis-related mortality was observed. During the follow-up period,
patient survival rate was 75% (3/4), and biliary complications were present in 50% of
patients (2/4).

Research conclusions

Intra-arterial thrombolysis can be considered first-line treatment for E-HAT after
deceased donor LT. Early diagnosis of E-HAT is important and follow-up is necessary
even if recanalization is successful.
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Research perspectives

Further research is required to understand and reduce the incidence of E-HAT and
subsequent biliary complications following the conservative management of these
patients.
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