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ABSTRACT
Background: Thoracic endovascular aortic repair (TEVAR) is a common treatment for high-risk patients with
thoracic aortic aneurysms. However, these aneurysms are relatively rare in patients with dilated cardiomyopathy.
We successfully treated a thoracic aortic aneurysm in an older patient who presented with dilated cardiomyopathy
and low ejection fraction using TEVAR under general anesthesia.

Case Presentation: An 84-year-old man was admitted to our institution with a thoracic aortic aneurysm, as well
as dilated cardiomyopathy and an extremely low ejection fraction (15.4%). We scheduled the patient for TEVAR.
Before administering general anesthesia, an external defibrillator was prepared for possible arrhythmia. General
anesthesia was induced with 3 mg of intravenous midazolam and 100 ug of fentanyl. After endotracheal intubation,
anesthesia was maintained with sevoflurane (1.2-1.5%). Intra-operative transesophageal echocardiography
revealed that an end-diastolic internal diameter was about 65-70 mm and ejection fraction was 15-20%. Successful
hemodynamic management during surgery was achieved with dopamine (1.6—2.4 ug/kg/min), noradrenaline (0.02—
0.06 ug/kg/min), and milrinone (0.06 ug/kg/min). TEVAR was successfully performed without complication, and
the patient s postoperative clinical course was uneventful. He was discharged 14 days after surgery.

Conclusions: We describe the uncommon use of TEVAR in an older patient with dilated cardiomyopathy and an
extremely low ejection fraction. This case demonstrates that this minimally invasive surgery may be a suitable
technique (under vigilant monitoring) to repair thoracic aortic aneurysms in older patients with low cardiac
function.
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Introduction

Thoracic endovascular aortic repair (TEVAR) is a minimally
invasive procedure widely performed in patients with a thoracic
or thoraco-abdominal aortic aneurysm [l]. This procedure is
especially beneficial in high-risk patients who are unable to
undergo open repair [1]. Aortic aneurysms are relatively rare in
patients with dilated cardiomyopathy, which is a major cause of
cardiac dysfunction due to dilatation and impaired contraction of

the left or both ventricles [2,3].

Here, we report our experience in treating a thoracic aortic
aneurysm in an older patient who also presented with dilated
cardiomyopathy and an extremely low ejection fraction (EF)
The patient was successfully treated using TEVAR under general
anesthesia without any complications.

Case Report

The patient was an 84-year-old man (height: 158 cm, weight: 40
kg) who was diagnosed with a thoracic aortic aneurysm (57 mm)
and a Stanford type B thoracic aortic dissection (Figures 1 and 2).
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Figure 2: Preoperative 3D reconstruction of computed tomography images.

An electrocardiogram revealed complete left bundle branch block.
The patient had a dilated left ventricle with an end-diastolic internal
diameter of 68 mm, an end-systolic internal diameter of 63 mm,
and an extremely low EF of 15.4% (Teichholz method) (Figure
3). The diameters of the left atrium and right ventricle were in
the normal range (38 mm and 22 mm, respectively). We observed
severe diffuse hypokinesis or akinesis of the left ventricular
wall. In addition, there was moderate aortic valve regurgitation
(pressure half-time: 364 ms). The patient’s functional capacity
was determined to be Class II according to the New York Heart
Association classification system. At the time of admission, the
patient also presented with chronic renal failure (creatinine level:
1.14 mg/dl), and was taking medication for hypertension (50 mg
losartan potassium and 2.5 mg bisoprolol fumarate).
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Figure 3: Preoperative transthoracic echocardiography image.

After diagnosis, the patient was scheduled to undergo TEVAR.
Before general anesthesia was administered, we set up an external
defibrillator to account for the possibility of arrhythmia. In the
operating theater, general anesthesia was induced with intravenous
midazolam (3 mg) and fentanyl (100 pg). After insertion of the
endotracheal tube, general anesthesia was maintained with
sevoflurane (1.2-1.5%).

Then a transesophageal echocardiography probe was located.
Intra-operative transesophageal echocardiography revealed that an
end-diastolic internal diameter was about 65-70 mm and ejection
fraction was 15-20%. No pulmonary artery catheter was used to
avoid complete heart block. TEVAR with double chimney grafts
(brachiocephalic artery and left common carotid artery) was

Figure 4: Postoperative chest X-ray.
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Two TX2 stent grafts (Cook Co. Ltd, Tokyo, Japan) were
placed from the mid-portion of the ascending aorta to part of
the descending aorta. Successful hemodynamic management
(systolic blood pressure: 80-130 mmHg, heart rate: 60-90 bpm)
was achieved during surgery with dopamine (1.6-2.4 pg/kg/min),
noradrenaline (0.02-0.06 pg/kg/min), and milrinone (0.06 ng/kg/
min). Intraoperative blood loss was 404 ml. The total operating
time was 226 min and the anesthesia time was 351 min. After
general anesthesia, the patient fully recovered consciousness
and was uneventfully extubated. There were no signs of cerebral
ischemia.

The patient was transported to our general intensive care unit
(ICU), where his postoperative clinical course was uneventful.
He was then transferred to the general ward the next day, and
discharged from the hospital 14 days after surgery.

Discussion

The anesthetic management of patients with dilated cardiomyopathy
is challenging for anesthesiologists due to poor left systolic
function and sudden arrhythmic events [2]. Here, TEVAR was
successfully performed under general anesthesia to treat a thoracic
aortic aneurysm in an older patient with dilated cardiomyopathy
and extremely low EF.

The use of TEVAR to treat thoracic aortic aneurysms with dilated
cardiomyopathy is relatively rare [4,5]. Oderich et al. reported the
successful endovascular repair of an ascending aortic aneurysm in
a 48-year-old man with a heart transplant due to end-stage familial
dilated cardiomyopathy [4]. Pirelli et al. described the use of a
direct transaortic approach to treat a 61-year-old patient with an
aortic pseudoaneurysm [5]. Our patient had a considerably lower
EF and was older than these previously reported cases. Patients with
dilated cardiomyopathy and low EF may be successfully treated
using TEVAR with careful management, such as the preparation of
an external defibrillator, use of catecholamine during surgery, and
postoperative ICU care.

A recent study reported a low incidence (2.4%) of perioperative
adverse cardiac events (e.g., myocardial infarction or cardiac arrest)
occurring after TEVAR [6]. That study also found that patients who
suffered a cardiac event had an average of 4.2 cardiac risk factors
(e.g., hypertension, hyperlipidemia, smoking, diabetes, coronary
artery disease, history of myocardial infarction, and peripheral
vascular disease) [6]. From among these risk factors, our patient
only had hypertension. Nevertheless, we consider that he was at
high risk of cardiac adverse events during the perioperative and
postoperative periods due to dilated cardiomyopathy and low EF.

Van Dorp et al. reported that local anesthesia for TEVAR could
be performed safely and effectively [7]. We, however, performed
general anesthesia because of routine anesthetic method for
TEVAR of even high-risk patients in our center and quick
emergency conversion to open surgical repair. But we might have
to consider local anesthesia for high-risk patients like this case for
immediate recognition of neurologic complications.

A recent systematic review and meta-analysis showed that when
compared with open repair for thoracic aortic aneurysm, TEVAR
was associated with a reduced risk of mortality, paraplegia, spinal
cord ischemia, and pulmonary complications within 30 days of
intervention [8,9]. Endovascular repair of thoracic aortic aneurysms
is technically feasible in high-risk patients with contraindications
for conventional surgery [1]. Careful preoperative planning, high
endovascular surgical skills, and appropriate imaging equipment
are essential for successful treatment of these patients [10]. We also
consider appropriate cardiovascular, respiratory, and neurological
management to be necessary. However, the long-term outcomes
of TEVAR are still unknown, and may be similar to conventional
surgeries [8,11,12]. Therefore, the clinical benefits to the patients
must be carefully considered when deciding treatment strategies.

Conclusions

A thoracic aortic aneurysm in an older patient with an extremely
low EF was successfully treated using TEVAR under general
anesthesia. TEVAR may be a suitable technique for repairing these
aneurysms in older patients with low cardiac function.

List of Abbreviations
EF: Ejection Fraction; ICU: Intensive Care Unit; TEVAR: Thoracic
Endovascular Aortic Repair.
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