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An 87-year-old woman had residual moderate to severe aortic insufficiency following transcatheter aortic valve
replacement. A year later, she developed extensive Stanford type A aortic dissection originating at the supra-annular
aortic edge of the transcatheter aortic valve replacement nitinol frame. Dissection repair, frozen elephant trunk with
exclusion of prior insufficiency while preserving the transcatheter aortic valve replacement valve was performed.
(Level of Difficulty: Beginner.) (J Am Coll Cardiol Case Rep 2020;2:877-81) © 2020 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/).

n 87-year-old woman presented to the emer- arthritis in the upper and lower extremities led to

gency department with acute-onset mid and missing toes bilaterally.

left periscapular back pain that awoke her
from sleep. Blood pressure was 152/52 mm Hg and
heart rate 64 beats/min. She reported no prior symp-

PAST MEDICAL HISTORY

A remote history of chronic Stanford type B dissection

toms. On examination, she appeared to be in signifi- . . .
was managed conservatively, with serial computed

cant discomfort with a mild systolic ejection
murmur II/VI at the left upper sternal border. She
had tenderness to palpation over her spinous pro-
cesses diffusely through the thoracic spine with

tomography angiogram surveillance demonstrating a
well-remodeled descending thoracic aorta before
development of severe aortic stenosis. Her previous
medical history included atrial fibrillation on apix-
aban, osteoporosis, lumbar spinal stenosis, hypothy-
roidism, hypertension, and hyperlipidemia. Her

notable kyphoscoliotic deformities. Rheumatic

LEARNING OBJECTIVES . . . .
rheumatoid arthritis was treated with prednisone,

e To review broad indications for aortic ste- methotrexate, and etanercept.
nosis and TAVR management. The patient progressed to symptomatic severe
e To review considerations in Stanford Type A nonrheumatic aortic stenosis. She had been followed

aortic dissection.

) up for several years with biannual echocardiograms,
e To present strategies for management.

confirming progressive worsening moderate to severe
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ABBREVIATIONS

AND ACRONYMS

STS-PROM = Society of

Thoracic Surgeons predicted

risk of mortality

TAAD = Stanford type A aortic

dissection

TAVR = transcatheter aortic

valve replacement

TEVAR = thoracic
endovascular aortic repair

aortic stenosis. The patient was referred for
transcatheter aortic valve replacement
(TAVR). Pre-operative coronary angiography
did not demonstrate significant coronary ar-
tery disease. The patient had an Society of
Thoracic Surgeons predicted risk of mortality
(STS-PROM) of 5.5% and a normal 6-min walk
test result. Her frailty score was 2, and albu-
min was 4.0 g/dl before the operation. She
underwent TAVR with a transfemoral 26-mm
CoreValve Evolut PRO System (Medtronic
Inc., Minneapolis, Minnesota). She had residual
moderate to severe perivalvular aortic insufficiency
post-TAVR along the left cusp annular plane. She was
followed up closely with echocardiograms at regular
intervals per Valve Academic Research Consortium 2
recommendations.

The differential diagnosis included aortic dissection,
pulmonary embolism, spontaneous pneumothorax,
spinal disc herniation, compression fracture, verte-
bral body fracture, or other musculoskeletal
etiologies.

A gated computed tomography angiogram of the chest,
abdomen, and pelvis was obtained and showed an
acute Stanford type A aortic dissection (TAAD) with
intramural hematoma originating from the supra-
annular nitinol frame of the CoreValve, extending
along the anterolateral ascending aorta through the
arch to the perivisceral aorta (Figure 1A) and down to
the root. The ascending aorta was 50 mm in diameter
and was noted to be 42 mm on prior studies. There was
pericardial effusion and concomitant Stanford type B
dissection (Figure 1B). She was transferred with
adequate dP/dt control and, after load reduction,
maintaining systolic pressures at <110 mm Hg.

The patient was taken to the operating room, and she
underwent ascending aortic replacement, dissection,
and perivalvular leak repair along with frozen
elephant trunk (Figure 2). The aortic insufficiency
between the left and noncoronary sinus was repaired
from just below the paravalvular skirt of the Cor-
eValve Evolut PRO valve and the native aortic
annulus (Figures 3A to 3C). No aortic insufficiency or
residual flaps in the arch were noted on post-
cardiopulmonary bypass transesophageal echocardi-
ography. Post-operatively, the patient recovered as
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expected, and she was eventually transferred to the
ward, with planned disposition to physiatry and
rehabilitation facilities. Given that the patient was
referred from a center offering cardiovascular surgical
services, we coordinated local follow-up.

We discuss a patient almost 90 years old with a pre-
TAVR STS-PROM of 5.5% who developed a late
TAAD originating at the supra-annular nitinol frame
of the CoreValve 1 year after TAVR. We postulate that
treatment with steroids and immunologics for rheu-
matoid disease weakened the aortic wall and enabled
the aortic dissection by the metallic frame around the
transcatheter valve. More broadly, hypertension and
malpositioning of the TAVR valve also contributed to
aortic dissection. It is unclear which of these con-
founders were major factors, but given late discovery
following TAVR, without known acute precipitating
factors, an insidious (e.g., biological) process is likely.
The patient underwent complex open reconstruction
of the ascending aorta, perivalvular leak repair, and
frozen elephant trunk. With TAVR procedures having
increased 33-fold (from 445 in 2007 to 14,946 in 2011)
and being provided now to an estimated 35,000 pa-
tients, an increased prevalence of associated compli-
cations such as TAAD may be anticipated. Each
episode of care in such patients may have to be
evaluated independent of prior decisions and care
plans.

TAAD historically has carried an untreated mortal-
ity rate of 1%/h up to 48 h, where up to 90% of patients
die within 30 days when not treated (1). It is typically
spontaneous; however, it could be iatrogenic. TAAD
has anincidence between 0.6% and 1.9% following the
TAVR procedure (2). There are limited data on dissec-
tion rates in balloon-expanding devices versus self-
expanding devices. TAAD is a rare but known compli-
cation of TAVR. There have been few cases describing
acute TAAD within the post-operative course of the
TAVR procedure (3,4); however, there have been no
reports of late TAAD associated with TAVR. Patients
with TAAD managed surgically have a significantly
lower mortality rate than those treated with guideline-
directed medical management. The incidence of TAAD
following TAVR could rise as experience broadens, and
hence, carefully tailored multidisciplinary care of
these patients is critical.

Open repair of TAAD has been the gold standard of
treatment in suitable candidates. Within the last few
years, thoracic endovascular aortic repair (TEVAR)
has become a potential treatment option in select
high-risk patients. Akin to TAVR, TEVAR requires
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FIGURE 1 Reconstructed CTA Images of Aortic Dissection

with contrast extravasation.

(A) Reconstructed sagittal view of gated computed tomography chest angiogram demonstrating type A aortic dissection with contrast
extravasation. (B) Reconstructed sagittal view of gated computed tomography chest angiogram demonstrating descending aortic dissection

satisfactory access for device delivery with adequate
proximal and distal landing zones, including the
important need to cover the entry tear. TEVAR could
help address TAAD pathology distal to the sino-
tubular junction and proximal to the head vessels.
Nascent criteria recommend at least 2 cm of proximal
and distal landing zone with sinotubular junction
diameter <38 mm (5). New endovascular devices and
advanced image-guided procedures are evolving and
may prove to be a viable treatment option in patients
not eligible for open repair (ARISE trial is currently
enrolling). To this end, an important consideration in
the management of patients with TAAD includes goal-
directed medical therapy with aggressive impulse
control, noninterventional/surgical treatment,
observation without further care, comfort/palliative
care, limited intervention/surgery, endovascular
therapy, and open surgical therapy as potential stra-
tegies. The ideal approach is one that is symbiotic
between center capability and patient goals.

Based on PARTNER (Placement of AoRTic
TraNscathetER Valve) trial data (6-8), TAVR is
becoming an equivalent strategy in patients with
STS-PROM =4%, increasing the application of this
technology to a larger subset of patients who could
also have an increased incidence of TAAD. That

said, low-risk patients treated with TAVR may
require unique and independent consideration for
surgical procedures such as TAAD repair when faced
with such a decision. In the OCEAN (Optimized

FIGURE 2 Intraoperative Image of Type A Aortic Dissection

Intraoperative image following cannulation on cardiopulmonary
bypass of the CoreValve imprinted onto the ascending aorta (*)
imminently pending rupture.
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FIGURE 3 Illustration of Repair Technique

A

(A) Schematic of dissection location. (B) Repair strategy of aortic dissection, preserving the CoreValve. (C) Repair strategy of aortic insufficiency under the CoreValve

skirt and the native aortic valve annular plane.

Catheter Valvular Intervention) study, in which
TAVR outcomes were analyzed, age was not an in-
dependent predictive factor of increased midterm
mortality risk.

Considering age in TAAD, treatment options for
octogenarians and older patients who experience
Stanford Type A dissection have evolved. In 2
different Japanese studies of octogenarians who un-
derwent open repair versus conservative treatment in
TAAD, there was equipoise on the ideal treatment
strategy for patients (9,10). As TAVR becomes more
mainstream, being offered at academic and nonaca-
demic centers alike, where risk tolerance may be
significantly different based on resources and exper-
tise, subsequent treatments should be decoupled
from the original assessment for TAVR therapy. Age is
often argued as an important risk predictor in
outcome when evaluating for cardiac surgery. In fact,
age independently informs the EuroSCORE and STS-
PROM calculators significantly. However, given the
outcome in our patient, we challenge the current
paradigm in the aging population shifting to the right,
and suggest that individualized treatment options be
considered for patients.

FOLLOW-UP

The patient underwent the operation without neuro-
logical, renal, visceral, or peripheral malperfusion
sequelae. She was discharged to the ward, conva-
lescing expectantly with planned rehabilitation.

CONCLUSIONS

TAVR adoption is increasing, and outcomes continue
to influence treatment of aortic stenosis. Procedural
and selection bias could potentially overshadow
other clinical decisions needed for patient care while
potentially contributing to an uptick in complica-
tions. Open surgery is the current standard for treat-
ing TAAD (that might be related to TAVR) and should
be considered a viable treatment option in risk-
stratified patients.
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