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VALVULAR HEART DISEASE

CLINICAL CASE

Unusual Case of Acute Type A Aortic
Dissection During TAVR Bailout With a

Self-Expanding Valve
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ABSTRACT

threatening complication associated with TAVR.

HISTORY OF PRESENTATION

An 82-year-old man was admitted for worsening
dyspnea on exertion, which had persisted for the
previous 2 years, particularly during fatigue or
emotional excitement. In severe cases, the symptoms
were accompanied by wheezing and chest discomfort.
He had received a diagnosis of severe aortic stenosis
on the basis of transthoracic echocardiogram at a local

BACKGROUND Over the past 2 decades, transcatheter aortic valve replacement (TAVR) has emerged as a widely
accepted treatment for patients with severe aortic valve stenosis. Acute aortic dissection, although rare, is a life-

CASE SUMMARY An older man with severe aortic stenosis underwent TAVR. During valve deployment, catheter
manipulation caused intimal disruption, leading to acute type A aortic dissection (TAAD). Remarkably, the dissection
spontaneously sealed after prosthetic valve placement, thereby avoiding emergency surgery. A 6-month follow-up
computed tomography angiography scan showed no extension of the dissection.

DISCUSSION In the case we report, the dissection spontaneously sealed with the use of a prosthetic valve, a finding
that reinforces the feasibility of nonsurgical management of iatrogenic TAAD during TAVR in select cases.

TAKE-HOME MESSAGE The use of a biological valve offers a novel perspective on the conservative management of
iatrogenic aortic dissection in high-risk patients during TAVR. (JACC Case Rep. 2025;30:103919) ©® 2025 The Authors.
Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

hospital. Treatment with medications such as spi-
ronolactone and furosemide was ineffective. The pa-
tient experienced progressive symptom exacerbation
and reduced functional capacity for physical exer-
tion. He also experienced syncopal episodes and un-
remitting precordial pain.

One month earlier, the patient’s wheezing wors-
ened again and did not improve with rest. He sought
care at the local emergency department. Medications
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ABBREVIATIONS
AND ACRONYMS

CTA = computed tomography
angiography
STS PROM = Society of

Thoracic Surgeons Predicted
Risk Of Mortality

TAAD = type A aortic
dissection

TAVR = transcatheter aortic
valve replacement

THV = transcatheter heart
valve

slightly alleviated his symptoms. However,
after discharge, he continued to experience
chest tightness and wheezing with minimal
activity. Therefore, the patient was admitted
to our departments in the Qilu Hospital of
Shandong University (Jinan, China) for
further evaluation and management.

On physical examination, his body weight
was 65 kg, his blood pressure was 113/
61 mm Hg, and his pulse rate was 64 beats/
min. The heart sounds were faint, and a
grade 3/6 systolic jet murmur was audible in

the aortic auscultation area.

The patient had received a diagnosis of coronary
atherosclerotic heart disease 10 years before presen-
tation, characterized by occasional precordial pain
relieved by nitroglycerin. He also had a 12-year his-
tory of hypertension, with the highest recorded blood
pressure of 200/110 mm Hg. At the current presenta-
tion, he was taking sacubitril/valsartan and amlodi-
pine for blood pressure management, with current
readings well controlled. Additionally, he had
received a diagnosis of pulmonary embolism 1 year
before this admission.

Transthoracic echocardiography revealed a preserved
left ventricular ejection fraction of 60% and severe
degenerative aortic stenosis, with a mean pressure
gradient of 68 mm Hg and a peak velocity of 5.12 m/s.

Given his high surgical risk (Society of Thoracic
Surgeons Predicted Risk Of Mortality [STS PROM],
12%), the medical team planned for a transcatheter
aortic valve replacement (TAVR). Computed tomog-
raphy angiography (CTA) revealed the following
measurements: an aortic annulus area of 489.2 mm?,
a perimeter of 79.4 mm, and a calcium score of 537.
The coronary heights on the left and right sides were
11.3 mm and 13.9 mm, respectively. A 29-mm self-
expanding Venus A-Plus transcatheter heart valve
(THV) (Venus Medtech) was selected for the
procedure.

TAVR was performed by a minimalist approach
through transfemoral access and using local anes-
thesia with sedation and left ventricular guidewire
pacing. Balloon aortic valvuloplasty was conducted
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TAKE-HOME MESSAGES

e Self-sealing aortic dissection: Rare iatro-
genic TAAD during TAVR may be mechani-
cally sealed by the prosthetic valve, thus
avoiding surgery, with stable outcomes
confirmed by imaging.

e Nonsurgical option for high-risk cases:
Hemodynamically stable dissections in select
TAVR patients can be managed conserva-
tively with close monitoring and cautious
procedural techniques.

before implantation of the Venus A-Plus THV.
The THV system was successfully navigated through
the aortic arch. However, during the initial valve
release (approximately 30% deployment), the THV
unexpectedly moved upward into the aorta, thus
necessitating prompt retrieval under rapid pacing
(Video 1).

The second attempt proceeded smoothly, and the
THV was successfully implanted in the optimal posi-
tion. The pressure gradient decreased significantly
from 81 mm Hg to 2 mm Hg. Arteriography performed
after valve deployment showed only mild aortic
regurgitation. However, localized dissection of the
ascending aortic root, extending to the crown of
the bioprosthetic valve, was observed (Figure 1A,
Video 2). A prompt transesophageal echocardiogram
confirmed the presence of type A aortic dissection
(TAAD) (Figures 1B and 1C, Video 3), with no signs of
pericardial effusion or involvement of the coronary
ostia. It was concluded that the TAAD likely occurred
during the initial
procedure.

Initially, surgical intervention was considered.
However, given the patient’s stable hemodynamics
(blood pressure of 137/65 mm Hg) and angiography
showing no extension of the dissection (Video 4),

valve release and retrieval

conservative medical management was chosen.

It is believed that the bioprosthetic valve may have
compressed the entry portion of the dissection,
thereby reducing the risk of further extension.
Following the procedure, the patient remained he-
modynamically stable and asymptomatic. Compared
with the preprocedural CTA (Figures 1D and 1G),
postprocedural CTA performed 3 days later demon-
strated a localized TAAD adjacent to the bioprosthetic
valve (Figures 1E and 1H). Follow-up CTA at 30 days
(Figures 1F and 11) and 6 months (Figures 2A and 2B)
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showed no evidence of dissection progression. The
patient’s recovery was uneventful, with no recur-
rence of symptoms, and he exhibited improved ex-
ercise tolerance at 6 months post-procedure.

DISCUSSION

TAVR is recommended for patients with severe aortic
stenosis who are aged =75 years, those with a high
surgical risk (STS PROM >8%), or those deem inop-
erable." Acute TAAD is a rare but catastrophic
complication of TAVR, with an incidence of approxi-
mately 1.9%.>> Untreated noniatrogenic TAAD carries
a mortality rate of approximately 7% within the first
hour of symptom onset, and the mortality rate esca-
lates to 90% by 24 hours.* Multiple factors may
contribute to the occurrence of TAAD during TAVR,
including interactions with stiff wires in the
ascending aorta, catheter-induced intimal disruption,
interactions during post-dilation with balloons,
heavy calcification, suboptimal measurements of
the aortic valve complex, aggressive balloon valvu-
loplasty, an excessively oversized valve, and difficult
valve positioning.>”

Despite the severity of TAAD, standardized
management protocols for TAAD during TAVR
remain undefined. A literature review of all pub-
lished cases of TAAD occurring during TAVR from
2010 to 2025 is presented in Table 1.°'7 Twelve
publications documenting TAAD during TAVR were
identified, encompassing 16 cases. The patients’
ages ranged from 60 to 90 years, with a female
predominance (11 of 16; 68.8%). Most patients
(61.5%) exhibited bicuspid aortic valve morphology.
TAAD cases were equally distributed between
balloon-expandable valves (8 of 16) and self-
expandable valves (8 of 16). Treatment approaches
included conservative medical management (11 of
16), surgical repair, and thoracic endovascular aortic
repair. The overall survival rate was 75% (12 of 16),
with 4 fatalities attributed to direct TAAD compli-
cations (eg, aortic rupture) or intervention-related
sequelae (eg, COVID-19-associated complications
and septic shock). The aforementioned findings
suggest that conservative medical management may
represent a viable option in carefully selected
patients.

The equipoise between emergency surgery and
conservative strategies hinges on hemodynamic sta-
bility and anatomical containment of the dissection.
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VISUAL SUMMARY Acute Aortic Dissection During TAVR and Follow-Up

CTA scan of the aortic root before TAVR

acute aortic dissection was observed

during the TAVR and was sealed by the THV

aortic dissection was sealed by the THV
in 3-day CTA

l6-month follow-up CTA scan

showed no progression of the dissection

CTA = computed tomography angiogram; TAVR = transcatheter aortic valve replacement;
THV = transcatheter heart valve.
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FIGURE 1 Preprocedure, Intraprocedure, and Postprocedure Imaging Findings

(A) Arteriography reveals a "double shadow," indicating type A aortic dissection (light blue arrows). (B and C) Midesophageal aortic valve
short-axis and long-axis transesophageal echocardiography views confirm type A aortic dissection (yellow and green arrows). (D to F) Volume
rendering of preprocedure, third-day, and 30th-day computed tomography angiography shows limited aortic dissection near the prosthetic
valve with no dissection extension (blue arrows). (G to I) Coronal plane computed tomography angiography of the aortic root before the
procedure, as well as 3 days and 30 days after the procedure, shows no dissection extension (delineated by red arrows). A = aortic root;

LA = left atrium; LV = left ventricle; RA = right atrium.

Although urgent surgery remains the gold standard to
mitigate early mortality, this case demonstrates that
select high-risk patients—those with hemodynamic
stability and an absence of neurologic manifestations
or end-organ perfusion abnormalities—may benefit
from nonsurgical approaches. Spontaneous sealing of
the dissection entry by the THV underscores the

potential for device-based solutions to stabilize
anterograde TAAD, thereby circumventing the
morbidity of surgery in frail patients. Critical to this
decision making is multidisciplinary consensus,
integrating input from interventional cardiologists,
cardiac surgeons, and radiologists to weigh proce-
dural risks against the patient’s clinical trajectory.
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FIGURE 2 The 6-Month Follow-Up Computed Tomography Angiography Scan

6 months after the procedure.

(A) Volume rendering of 6-month computed tomography angiography shows limited aortic dissection near the prosthetic valve with no
dissection extension (blue arrows). (B) Coronal plane computed tomography angiography of the aortic root (delineated by red arrows) at

Serial imaging (eg, echocardiography or CTA)
and hemodynamic monitoring are essential to detect
dissection progression and ensure that conservative
management remains safe. This paradigm shift em-
phasizes the need for collaborative risk stratification

and tailored innovation in TAAD management.

Here we report a high-risk male patient who
developed acute TAAD during TAVR as a result of
catheter-induced intimal injury during valve deploy-
ment. Postprocedural angiography revealed that
the bioprosthetic valve compressed the dissection’s

distal segment and, achieved hemodynamic stability

TABLE 1 Summary of Literature Review of Type A Aortic Dissection During Transcatheter Aortic Valve Replacement

First Author, Year Sex, Age (y) Valve Type THV Type, Size (mm) Management Outcome
Dang,® 2024 Male, 86 Unknown Evolut PRO (Medtronic), 34 TEVAR Dead: COVID-19-related
Cavanaugh,”® 2023 Female, 75 TAV Evolut FX, 29 Surgery Alive
Hiruma,'® 2023 Female: 4/5; 3 BAV/ 2 TAV Evolut PRO/Evolut R/SAPIEN 3 Medical Alive

median age, 88 (Edwards Lifesciences), 26

Fried," 2022 Female, 85 BAV SAPIEN S3U, 23 Medical Dead: AD-related
Hameed,'? 2022 Female, 90 Unknown Evolut PRO, 26 (n = 2) Surgery Alive
Hashemi,'* 2022 Female, 85 BAV SAPIEN 3, 23 Medical Dead: AD-related
Park,” 2022 Female, 78 BAV SAPIEN XT, 26 Medical Alive
Zhu,'* 2021 Female, 86 Unknown Venus A (Venus Medtech), 26 Medical Alive
Dachille,”” 2017 Male, 60 TAV Direct Flow Medical, 27 Medical Alive
Patrice Mwipatayi,'® 2013 Male, 83 BAV SAPIEN XT, 26 Surgery Alive
D'Onofrio,”” 2012 Female, 79 BAV SAPIEN XT, 26 Surgery Dead: septic shock
Ong,° 201 Male, 90 TAV CoreValve (Medtronic), 29 Medical Alive
AD = aortic dissection; BAV = bicuspid aortic valve; TAV = tricuspid aortic valve; TEVAR = thoracic endovascular aortic repair; THV = transcatheter heart valve.




Ma et al

Acute Type A Aortic Dissection During TAVR

without extension. Surgical intervention was avoi-
ded, thereby eliminating its inherent risks.

CONCLUSIONS

This case underscores that although TAAD remains a
rare yet catastrophic complication of TAVR, sponta-
neous sealing by the THV offers a viable nonsurgical
alternative in select high-risk patients with hemody-
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