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Transcatheter aortic valve implantation (TAVI) has been established as an effective and safe treatment for patients with severe aor-
tic stenosis (AS). It is reported that vascular complications, especially aortic dissection, are rare. However, aortic dissection may be a
serious consequence if it occurs. VWe experienced a case of delayed onset of ascending aortic dissection after TAVI.

An 82-year-old woman presented with dyspnoea and general fatigue. Echocardiography revealed severe AS and she was diagnosed
with heart failure associated with AS. She had difficulty controlling heart failure and required the intervention of the aortic valve. We
evaluated the aortic valve and access routes with contrast-enhanced computed tomography (CT), which showed marked dilatation
of the ascending aorta. Transcatheter aortic valve implantation was performed and the procedure was completed without major
complications. Transoesophageal echocardiography during the procedure did not detect any obvious arterial injury. However, on
the second postoperative day, the patient suddenly became unconscious and a CT indicated an ascending aortic dissection.
Unfortunately, she passed away. An autopsy revealed the fragility of the ascending aorta.

Patients with AS and aortic root dilatation may develop delayed onset of ascending aortic dissection after TAVI.
Transcatheter aortic valve implantation e Aortic dissection ® Ascending aorta dilatation ® Case report

4.2 Aortic stenosis ® 4.10 Prosthetic valves

e The arterial wall of the dilated aorta is fragile.
e In cases of severe aortic stenosis with dilatation of the ascending aorta, we should carefully perform transcatheter aortic valve implant-
ation and carefully manage postoperatively.

one of the fatal complications. The mechanism for the development of as-
cending AD is thought to be due to aortic injury caused by devices, and it

Transcatheter aortic valve implantation (TAVI) is established as a useful and
safe treatment for patients with severe aortic stenosis (AS)." Complications
associated with TAVI, such as annulus rupture and aortic injury, are relative-
ly rare. However, when these complications do occur, they can lead to ser-
ious consequences, especially ascending aortic dissection (AD), which is

has been reported that most cases occur during procedures.” In addition, it
has been reported that some cases of ascending AD associated with aortic
injury due to the edge of the self-expanding valve occurred several months
after TAVI>™ We reported a case of delayed onset of ascending AD on the
second day after TAVI without suspected device association.
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Time line
Time Event(s)
Admission Hospitalized for dyspnoea and general fatigue
Chest X-ray showed pulmonary congestion
Echocardiography revealed severe aortic stenosis
She was admitted to the cardiac care unit due to low output syndrome.
She underwent treatment with dobutamine and diuretics
Day 5 She h.a?s difficulty controlling heart failure with dobutamine and
diuretics
We performed transchateter aortic valve implantation to the patient
She received a bioprosthetic valve: SAPIEN3 implantation
Day 7 She suddenly developed a loss of consciousness
Computerized tomography revealed dissection of ascending aorta
Day 9 She unfortunately passed away

An 82-year-old woman with no known past medical history presented
with dyspnoea. Blood pressure was 92/56 mmHg, pulse 87/min, irregu-
lar. Oxygen saturation was 92% (room air). Her weight, body mass in-
dex, and body surface area: 57 kg, 25kg/m% and 1.5m% The
crescendo—decrescendo systolic murmur was noted in the aortic
area. The bibasilar crackles were heard. No jugular venous distension
and leg oedema were noted. Chest X-ray showed pulmonary conges-
tion. An electrocardiogram indicated atrial fibrillation rhythm. Brain

natriuretic peptide was high. The transthoracic echocardiogram
showed reduced left ventricular contractility and moderate to severe
AS [ejection fraction (EF): 27%, aortic valve area: 0.5 cm?, peak velocity:
3.3 m/s, mean pressure gradient: 27 mmHg]. She was admitted with a
diagnosis of heart failure due to left ventricular dysfunction and AS.
She had low output syndrome so we have started dobutamine continu-
ously at the cardiac care unit. However, her symptoms did not improve.
Echocardiography showed suggested classical low-flow low-gradient
severe AS (Figure 7). Dobutamine stress echocardiography was per-
formed to assess the severity of AS. However, the stroke volume index

Aortic valve

Echocardiographic parameter

Left ventricular end-diastolic diameter, mm

59

Left ventricular end-systolic diameter, mm 52
Interventricular septum thickness, mm 11
Left ventricular posterior wall thickness, mm 12
Ejection fraction. % 27

Stroke volume index 31

Aortic valve area, cm2 0.5

Peak velocity, m/s 3.3

Mean pressure gradient, mmHg 27

Echocardiographic assessment. (A) Echocardiographic showed left ventricular contractility, (B) aortic valve at axial view, (C) echocardiog-
raphy continuous-wave Doppler across the aortic valve, and (D) echocardiographic parameters.
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Diameter, mm 21.4%26.3
Area, mm2 422
Perimeter, mm 73.8
Valsalva
Diameter, mm R32.4*¥L35.4*N37.0
Sinotubular junction
Diameter. mm 39.2%41.6

Figure 2 Evaluation of the aortic valve and access route with computed tomography. (A—C) The aortic valve at axial view. (D) The aorta in three-
dimensional view. (E) The ascending aorta at axial view. Ascending aortic dilatation of 57 X 58 mm was observed. (F) Evaluation of the aortic valve with
computed tomography.
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Figure 3 Valve delivery and implantation and aortic evaluation with transoesophageal echocardiography during transcatheter aortic valve implant-
ation. (A) The prosthetic valve was delivered carefully. (B) The prosthetic valve was implanted at pressure of nominal —2 cc. (C and D) There were no
injuries to the ascending and descending aorta.
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Computed tomography on the second day after transcatheter aortic valve implantation. (A—C) Aortic dissection was observed in the as-
cending aorta. (D) The entry of aortic dissection. (E) Left internal carotid artery occlusion.

(SVi) did not increase, making it difficult to evaluate the severity of AS.
Therefore, we measured the aortic valve calcium score using
electrocardiogram-synchronized cardiac computed tomography (CT),
following the American College of Cardiology Foundation guidelines.®
Aortic valve calcium score was as high as 1372 and we diagnosed her
as likely to have severe AS. In this case, the Society of Thoracic
Surgeons Predicted Risk of mortality was as high, so we decided to per-
form TAVI. We evaluated the aortic valve and access route with
contrast-enhanced CT (Figure 2). We found a remarkable ascending
aorta dilatation (57 X 58 mm) (Figure 2). We performed TAVI with a
trans-femoral approach under general anaesthesia. The prosthetic valve
(SAPIEN3 26 mm: Edwards Lifesciences, Irvine, CA, USA) was carefully
delivered and implanted without balloon aortic valvuloplasty. The pros-
thetic valve was implanted with the implantation pressure at nominal
—2 cc (Figure 3). Transoesophageal echocardiography (TEE) was per-
formed to carefully check the ascending and descending aorta for injur-
ies, but there were no abnormal findings (Figure 3). Postoperatively,
blood pressure was elevated over 200 mmHg and she required an anti-
hypertensive drug (nicardipine: 1.0 pg/kg/min). She required continu-
ation of dobutamine because echocardiography showed only slight
improvement in EF and SVi. On the second day after the TAVI, she sud-
denly developed a loss of consciousness and the CT showed ascending
AD (Figure 4). We considered AD difficult to treat with percutaneous
intervention due to the need to revascularize the cerebral vessels, so
we suggested surgery. Her family did not want to have surgery due
to the high risk and unfortunately, she passed away. On autopsy, the
macroscopic finding showed a sharp dissection entry 5 cm distal to

the prosthetic valve level (Figure 5). Microscopic examination showed
that the elastic laminar (EL) of the ascending aorta was thin compared
with the control vessel and fragmentation of EL was observed (Figure 5).

We experienced a case of development of ascending AD 2 days after
TAVI. Transcatheter aortic valve implantation has been established as
an effective and safe treatment." It has been reported that vascular
complications associated with TAVI are ~5%.” In particular, the inci-
dence of AD was ~0.12%.2 Rylski et al.” reported that TAVI was per-
formed on 98 severe AS patients who had ascending aortic dilatation
(40-50 mm) and the incidence of complications during TAVI was low
at 1%, with no occurrence of AD. It is reported that AD rarely occurs
during TAVI and TAVI can be performed safely with dilated ascending
aorta. In contrast, it has been reported that the arterial wall becomes
more fragile with aortic dilatation. Furthermore, it has been reported
that smooth muscle cell apoptosis correlates with the size of the aorta
and fibrous collagen decreases with aortic dilatation, especially the ar-
terial wall over 50 mm is highly fragile.'® However, there are no case
reports of TAVI in patients with ascending aorta >50 mm. In this
case, the ascending aorta was dilated to 58 mm and the arterial wall
was considered to be remarkably fragile. Furthermore, microscopic
findings showed thinning and fragmentation of the EL (Figure 5). This
finding indicates arterial wall fragility and is a frequently observed in cases
of spontaneous acute AD.""" Generally, the improvement of obstruction
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Figure 5 Macroscopic findings and microscopic findings at autopsy (Elastica Van Gieson stain). (A and B) There was a dissection entry 5 cm distal to
the prosthetic valve position. (C) Ascending aorta. (D) Control aorta. The elastic laminar was thinning in the ascending aorta compared with the control
aorta. (E and F) The arrow indicated fragmentation to the elastic laminar.

of the aortic valve after TAVI leads to the intensification of load trans-
mission, such as acute pressure and volume changes, towards the ar-
terial system. It has been reported that the EL of the aortic wall
responds to this load and maintains aortic compliance.”® In this
case, SVi was improved and blood pressure was elevated remarkably,
postoperatively. The fragile arterial wall gradually became unable to
adapt to these haemodynamic changes, and AD may have occurred
on the second day after TAVI.

It has been reported that AD can occur as a result of procedures
and devices.>"*1® We discussed the possibility of complications as-
sociated with the devices. However, we thought AD might be asso-
ciated less with the devices because the entrance of AD was away
from the prosthetic valve and TEE did not detect AD immediately
after TAVI.

Transcatheter aortic valve implantation is a safe treatment, but we
considered the fragility of the aortic wall resulting from aortic dilatation
to be one of the risk factors for delayed-onset AD. When we perform
TAVI on patients with aortic dilatation, we need to be careful about
postoperative haemodynamic changes, including blood pressure
management.

Conclusion

In this case, the arterial wall was fragile due to significant ascending aorta
dilatation. Therefore, the haemodynamic changes associated with AS
improvement may have affected the occurrence of AD.
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Supplementary material

Supplementary material is available at European Heart Journal — Case
Reports online.
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