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Case Report

Coil Embolization for a Cerebral Aneurysm in a Heart Transplantation 
Patient: A Case Report
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The number of heart transplantations performed in Japan 
has been continuously increasing. Here, we report the 
case of a patient with an unruptured cerebral artery 
aneurysm after undergoing heart transplantation and was 
treated using coil embolization. The patient was a 50-year-
old woman who was positive for heparin-induced throm-
bocytopenia (HIT) antibodies and underwent heart trans-
plantation for dilated cardiomyopathy. An unruptured 
middle cerebral artery aneurysm was treated with coil 
embolization using argatroban as a heparin substitute. 
The patient was discharged without any complications. 
Despite these patients with heart transplantation are 
characterized by high HIT antibodies rate and the need 
for immunosuppressive agents, they currently have an 
excellent prognosis, especially in Japan. Therefore, the 
knowledge of patient characteristics after heart transplan-
tation is essential for ensuring that these patients receive 
the most appropriate  treatment.
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old, cardiomegaly was observed at a routine medical exami-
nation, and she diagnosed with dilated cardiomyopathy. 
During the treatment for dilated cardiomyopathy, she was 
found to be positive for heparin-induced thrombocytopenia 
(HIT) antibodies; thus, heparin had not been used for her 
treatment since then. At the age of 47 years, she underwent 
implantation of a left ventricular assist device to maintain her 
heart function until heart transplantation. While she waited 
for the transplantation, head computed tomography (CT) 
revealed a localized subarachnoid hemorrhage (SAH) around 
the medulla oblongata. Head magnetic resonance (MR) angi-
ography and CT angiography did not show any vascular dis-
eases that might cause SAH; however, an unruptured 
aneurysm was detected in MCA (Fig. 1). Because of the 
patient’s heart disease, the aneurysm was treated by conser-
vative therapy at that time. The patient underwent heart 
transplantation at the age of 48 years. Immunosuppressive 
agents and aspirin 100 mg/day were initiated after the proce-
dure, and cilostazol 200 mg/day was added as a treatment for 
reversible cerebral vasoconstriction syndrome caused by the 
immunosuppressive agents.

The patient was referred to us 1 year after heart transplanta-
tion. Cerebral angiography revealed an aneurysm 5.1 × 3.4 
mm in size with a bleb at the bifurcation of the right MCA (Fig. 2). 
After obtaining the patient’s informed consent, she was sched-
uled for coil embolization for the MCA aneurysm. Our hospi-
tal’s institutional review board approved the use of argatroban 
as a heparin substitute during the procedure.

Endovascular coil embolization was performed under gen-
eral anesthesia. Prior to the procedure, an antibiotic was 
administered. A 7-Fr-long sheath was placed into the right 
femoral artery. Argatroban 6 mg was injected intravenously, 
followed by a 20 mg/h continuous injection. The activated 
clotting time (ACT) was measured every 15 min, and the 
infusion rate was controlled to maintain ACT for approxi-
mately 250 s. A 6-Fr guiding catheter (FUBUKI Hard MPR; 
ASAHI INTECC, Aichi, Japan) was placed in the right 
internal carotid artery. After performing angiography to 
determine the optimum working angle (Fig. 3A), a micro-
catheter (Excelsior SL 10; Stryker, Kalamazoo, MI, USA) 
was placed in the aneurysm. A balloon-assisted technique 
was then used to insert detachable coils (Target; Stryker) one 
after another into the aneurysm through the microcatheter. 
Angiography after coil embolization revealed the formation 
of a clot in the M2 superior trunk, so ozagrel sodium 40 mg 
was drip-infused intravenously (Fig. 3B). During this, clot 
formation was also detected in the M2 inferior trunk (Fig. 3C). 
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Introduction
The number of heart transplantations performed in Japan 

has been continuously increasing over recent years; with the 
10-year survival rate after heart transplantation reportedly 
reaching about 90%, such patients can expect good prog-
nosis.1) Herein, we report the case of a patient with an unrup-
tured cerebral artery aneurysm after undergoing heart 
transplantation and was treated using coil embolization.

Case Presentation
The patient was a 50-year-old female woman who was 

referred to our department for the treatment of an unruptured 
middle cerebral artery (MCA) aneurysm. On examination, 
no neurological deficits were detected. She was taking 
everolimus 1.75 mg/day and prednisolone 5 mg/day as 
immunosuppressive agents. When the patient was 45 years 
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Fig. 1 Magnetic resonance angiogra-
phy revealed an aneurysm of the right 
middle cerebral artery (A). Computed 
tomography  angiography (B).

A B

Fig. 2 Digital subtraction angiography (DSA; A: anteroposterior view, B: lateral view). Three-dimensional DSA showed a bleb on the aneurysm (C).
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Fig. 3 Digital subtraction angi-
ography before the coil emboliza-
tion (A). Thrombosis was detected 
around the aneurysm neck (B and 
C). Final view (D).
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However, the final angiography confirmed the complete dis-
appearance of the clots (Fig. 3D). After the procedure, arg-
atroban 60 mg/day was injected continuously for 48 h. A 
head MR imaging acquired 1 day after the procedure 
revealed a non-symptomatic small infarction (Fig. 4A); how-
ever, the patient did not show any neurological symptom. 
Head MR angiography confirmed that there was no longer 
blood flow in the aneurysm (Fig. 4B). The patient’s recovery 
was uneventful, with no complications, and she was dis-
charged 9 days after the coil embolization.

Discussion
Ischemic stroke has been the most reported cerebrovas-

cular complication in heart transplantation cases, at a rate of 
approximately 90%.2) Furthermore, the occurrence of hemor-
rhagic stroke is unusual and that of subarachnoid hemorrhage 
remains unclear.2) Moreover, there are no established guide-
lines for the treatment of unruptured aneurysms in heart 
transplantation patients. So far, the treatment of cerebral 
aneurysm with clipping or coiling in a heart transplantation 
patient has not been reported. This is the first report of coil 
embolization for a cerebral aneurysm in a heart transplant 
patient.

The first heart transplantation in Japan in accordance with 
the Organ Transplant Law of 1997 was performed in February 
1999. Since the law was revised in 2010, the number of heart 
transplantation has been continuously increasing. According 
to the Registry Report of Heart Transplantation in Japan, 
over 50 patients per year undergo the procedure.1) The cumu-
lative total by August 2018 was more than 400 heart trans-
plantations, so it can be expected that it will become less rare 
to encounter patients after heart transplantation with unrup-
tured cerebral aneurysms. Determining the strategy for such 
cases will require neurosurgeons who are not familiar with 
transplantation medicine to have knowledge about the cur-
rent status and prognosis of heart transplantation.

The survival rate after heart transplantation in Japan is now 
excellent, with a 5-year survival rate of 92.7% and a 10-year 
survival rate of 89.6%.1) Indeed, the 10-year survival rate com-
pares favorably with that of the United States, reported to be 

53%.1) The present patient was only 50 years old, the postoper-
ative course was good, and her general condition was stable, 
so she could be expected to have a good long-term prognosis. 
It was therefore decided, with the patient’s consent, to perform 
the embolization to prevent rupture of the aneurysm.

An important reason for the improvement in the prognosis 
of transplantation patients has been the developments in 
immunosuppressive agents. The administration of immuno-
suppressants is essential after organ transplantation. Potent 
immunosuppressants are especially necessary early after the 
transplantation; after that, the immunosuppressive agents are 
gradually reduced, but they cannot be discontinued. Patients 
taking immunosuppressants after organ transplantation are 
at risk of perioperative infection, but there is no concensus 
on the appropriate approach to be followed.3) Kurata et al. 
reported one infectious complication in three cases of 
abdominal surgery after kidney transplantation. They con-
sidered immunosuppressants as the cause, and suggested that 
careful care is needed to prevent perioperative infection.4) 
There have been few reports about neurosurgery after organ 
transplantation. Hokari et al.5) reported that 11 patients on 
immunosuppressant treatment had undergone cerebral aneu-
rysm clipping, with good results. They reported that, 
although the risk of perioperative infection was no higher for 
these patients, the consequences of infection would be 
serious. The risk of infection therefore requires sufficient 
attention, and less invasive endovascular treatment should be 
adequate for these patients.5)

It is known that stenosis of coronary arteries progresses after 
heart transplantation.6) In the present case, an antiplatelet agent 
was administered to prevent coronary artery stenosis. Cilo-
stazol was also prescribed because of the patient’s history of 
reversible cerebral vasoconstriction syndrome, thought to be 
caused by the immunosuppressants. In addition to the risk of 
infectious complications resulting from immunosuppressant 
usage, there was also the risk of hemorrhagic complications 
resulting from the administration of antiplatelet agents. Until 
recently, clipping was considered the best treatment for an 
MCA aneurysm.7) However, a recent report suggested that the 
results of endovascular treatment are equivalent to those of 

Fig. 4 Diffusion-weighted imaging after 
the coil embolization revealed a small 
infarction in the right hemisphere (A). 
Magnetic resonance angiography con-
firmed there was no blood flow in the 
aneurysm (B).
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clipping.8) Although the present case involved an MCA aneu-
rysm, we considered endovascular treatment to be preferable 
to clipping. Moreover, coronary intervention after heart trans-
plantation has been reported.9) Therefore, we considered that 
neurointervention was also properly performed. However, due 
to immunosuppressant usage, care should be taken to avoid 
infectious complications, even in neurointervention cases; 
therefore, an antibiotic was used in the perioperative period. 
The patient had a history of HIT, which can cause problems in 
performing an endovascular treatment. However, substitution 
of heparin with argatroban overcame the problem and we were 
able to obtain good results with endovascular treatment.

The patient underwent repeated coronary angiography 
because of her heart disease, and heparin was frequently 
administered, which may have caused the HIT. It has been 
reported that 20–40% of patients waiting for heart transplan-
tation or after heart transplantation are positive for HIT anti-
bodies.10,11) In the present case, heparin was used repeatedly 
from the early stage of the dilated cardiomyopathy diagnosis 
until the HIT antibodies were detected. Guidelines for coro-
nary endovascular treatment recommend argatroban as an 
alternative drug to heparin during endovascular treatment for 
patients with HIT,12) and this now has insurance coverage in 
Japan. There is no clear guideline yet about neuroendovas-
cular treatment for patients with a history of HIT, but there is 
a report that neuroendovascular treatment is performed using 
argatroban as a substitute drug.13) However, the problem with 
the use of argatroban is that a large amount is required to 
maintain the ACT at the desired level; and, even when the 
ACT is kept at the appropriate level, thrombus formation 
may still occur, as in the present case. Evaluating clotting 
ability under the administration of argatroban requires the 
measurement of the activated partial thromboplastin time, 
but it is difficult to obtain the results of this immediately. It 
may therefore be necessary to promptly administer ozagrel 
sodium and other appropriate treatment when thrombus for-
mation is observed.

Conclusion
Patients who undergo heart transplantation now have an 

excellent prognosis. These patients are characterized by high 
HIT antibody rate and the need for immunosuppressive 

agents. Therefore, the knowledge of patient characteristics 
after heart transplantation is essential for ensuring that these 
patients receive the most appropriate treatment.
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