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We report this case of a 5-year-old child post combined liver and renal transplant
for primary hyperoxaluria. Patient developed hepatic artery thrombosis on day
3 posttransplant that was managed by reexploration and reanastomosis of the hepatic
artery. On day 4, the patient again developed hepatic artery thrombosis that failed to
revascularize by surgical exploration and reanastomosis. Tissue plasminogen activator was injected into the hepatic artery intraoperatively to lyse any clot; however, no
revascularization could be achieved. Subsequently, catheter angiogram confirmed no
flow in the hepatic artery. A4 × 22 mm revive stent retriever was deployed across the
site of occlusion and retrieved after 5 minutes of indwell time. Two such passes were
made and complete recanalization of the hepatic artery was achieved. The hepatic
artery remained patent as confirmed on serial Doppler images post intervention.

Dear Editor,
We report a case of acute hepatic artery thrombosis and its
endovascular management in a 5-year-old male child who
underwent combined deceased donor liver and renal transplant for primary hyperoxaluria type I with chronic kidney
failure. Immediate postprocedure both renal and liver graft
functions were stable. On postoperative day 3, routine liver
Doppler examination revealed absent hepatic artery signals
that were also confirmed by computed tomography angiogram (►Fig. 1). Although there was a rise in total bilirubin
by 0.5 mg/dL, the aspartate aminotransferase (AST; 210 mg/dL),
alanine aminotransferase (ALT; 121 mg/dL), and gamma glutamine transferase (GGT; 160 mg/dL) remained stable. Patient
underwent exploratory laparotomy and dismantling of the
hepatic arterial anastomosis followed by reanastomosis of
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hepatic artery to avoid any future biliary complications. The
patient was started on continuous infusion of intravenous
heparin titrated to partial thromboplastin time done every
6 hours to maintain it at two to two and half times the control
value. Liver Doppler 12 hours after reanastomosis confirmed
good hepatic arterial signal from the hepatic allograft.
The routine liver Doppler 24 hours after reanastomosis
showed absence of hepatic artery flow signal. The liver enzymes
showed mild elevation in the values: total bilirubin, 1.3 mg/dL;
AST, 271 mg/dL; ALT, 276 mg/dL; and GGT, 190 mg/dL. Patient
was taken up for a third laparotomy. On dismantling the anastomosis, no back-bleeding was noted from the donor side of
the hepatic artery stump; tissue plasminogen activator was
injected directly into the arterial stump at a dose of 0.06 mg/kg.
Post injection no back-bleeding was noted even after full target
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Fig. 2 Digital subtraction angiogram of celiac artery injection
demonstrating the cutoff (orange arrow) at the anastomotic site with
no filling of the intrahepatic branches of the hepatic artery.

Fig. 1 Computed tomography angiogram of coronal maximum
intensity projection showing hepatic artery stump (orange arrow).
No contrast filling of the hepatic artery is noted beyond the anastomotic site.

dose administration. Since all surgical and assisted attempts to
achieve good flow in hepatic artery to the allograft liver were
unsuccessful, it was decided to proceed with endovascular
approach to achieve revascularization. The hepatic artery anastomosis was redone and the abdomen was closed.
The available conventional endovascular options were
systemic thrombolysis, intraarterial thrombolytic therapy,
mechanical thrombectomy, or retransplantation. Systemic
thrombolysis and intraarterial thrombolytic therapy both
were not considered in view of recent major surgery and
patient was in receipt of thrombolytic therapy in therapeutic
doses. Retransplantation was a distant option due to limited
availability of deceased donors in this part of the world.
In view of limited revascularization options, it was
decided to proceed with mechanical thrombectomy using a
stent retrieval device. The celiac artery was engaged with a
4 French cobra catheter (Cordis Corporation, Cordis Cashel,
Co Tipperary, Ireland). Initial digital subtraction angiogram
showed complete occlusion of hepatic artery stump (►Fig. 2).
The anastomotic occlusion was crossed with a combination of synchro 2, 0.014 guidewire (Stryker Neurovascular,
Levallois-Perret, Paris, France) and Prowler select Plus
Microcatheter (Codman, Johnson & Johnson Medical Limited,
Wokingham RG40 3EW, United Kingdom). After confirming
the position of the microcatheter in distal patent hepatic
arterial branch, a 4 × 22 mm Revive SE stent retriever
device (Codman & Shurtleff, Inc., Massachusetts, United
States) (►Fig. 3) was deployed across the occluded segment.
After a dwell time of 5 minutes, the device was retrieved. Two
such passes were made following which a check angiogram
showed complete recanalization of the hepatic artery with
good filling of the peripheral branches (►Fig. 4).
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Fig. 3 Revive 4 × 22 mm stent retriever mechanical thrombectomy
device.

Fig. 4 Post-mechanical thrombectomy, digital subtraction angiogram showing good recanalization of the hepatic artery with filling
of intrahepatic branches (black arrow).

Postprocedure hepatic allograft function continued to remain
stable and liver enzymes showed declining trend: total bilirubin, 1 mg/dL; AST, 205 mg/dL; ALT, 137 mg/dL; and GGT,
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163 mg/dL. Subsequent Doppler examinations showed good
flow in the hepatic artery (►Fig. 5). Anticoagulation was
achieved by intravenous heparin infusion for initial 48 hours
with target partial thromboplastin time two to two and a half
times control and was converted to low molecular weight
heparin in therapeutic doses after 48 hours. Antiplatelet
therapy could not be initiated due to platelet counts being
persistently below 1 lakh/cu mm.
Patient developed febrile illness on post transplant day
21 along with gradual deterioration in the allograft hepatic
function that was attributed to cytomegalovirus (CMV) infection detected on CMV polymerase chain reaction. Patient was
started on therapeutic doses of ganciclovir. Percutaneous
liver biopsy showed severe necrosis with inclusion bodies
and no features of acute cellular rejection. Patient succumbed
to fulminant CMV hepatitis on day 45 posttransplant. Serial
Doppler studies till the demise of the child confirmed patency
and good flow of the hepatic artery.
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to technical factors and are best managed by re-exploration
and surgical revascularization as this facilitates correction
of technical factors. Hepatic artery thrombosis after 3 days
is difficult to manage surgically as adhesions are likely and
may lead to further Graft pedicle injuries. These are the
patients who benefit from endovascular revascularization as
the potential risk of bleeding from raw wounds is relatively
lower. Retransplantation is considered in cases that fail other
revascularization techniques or deteriorating graft function
in spite of successful revascularization.
The most common technique used in endovascular revascularization of posttransplant hepatic artery thrombosis is
intraarterial thrombolysis.6 Various drugs used for thrombolysis include streptokinase, urokinase, and tissue plasminogen activator. Use of stent retrievers has become accepted
mode of treatment in acute stroke and has become part of
standard of care across the world. However, stent retrievers or mechanical thrombectomy are not studied for use in
hepatic vessels especially in pediatric population. In our case,
the stent retriever was used as rescue therapy since other
methods of revascularization were exhausted. Stent retriever
in stroke setting is used along with a balloon guide catheter;
however, small caliber of pediatric hepatic vessels does not
allow placement of large-bore balloon catheters. In our case,
the stent retriever device was deployed through a 4 French
catheter. This technique is easy to use, is effective, and
achieves rapid recanalization as demonstrated in the index
case. However, larger data are required to establish the safety
and long-term patency of the treated vessels.
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Fig. 5 Post-recanalization day 2, Doppler of intraparenchymal segment of hepatic artery showing strong arterial signal and normal
waveform confirming patency of the hepatic artery.

Discussion
Hepatic artery thrombosis after a liver transplant is a dreaded
complication due to associated high rates of graft loss, recipient mortality, and chronic complications such as multiple biliary strictures. Reported incidence of hepatic artery
thrombosis varies from 2.51 to 9%.2
Hepatic artery thrombosis is characterized into early
(occurring within 30 days of transplant) or late (occurring
after 30 days of transplant).3-5 In general, there are three
lines of management for hepatic artery thrombosis; retransplantation, surgical revascularization, and endovascular
revascularization.6 Early transplant hepatic artery thrombosis, occurring within 2 to 3 days is considered to be due
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