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Platypnea—Orthodeoxia Syndrome Following
Transcatheter Aortic Valve Replacement

INTRODUCTION

Transcatheter aortic valve replacement (TAVI) is a well-established treatment
modality in patients with aortic valve stenosis who require valve replacement.’
However, as for each interventional procedure, this novel treatment procedure
has different types of complication risks, including cerebrovascular events, vas-
cular complications, bleeding, coronary obstruction, myocardial infarction, valve
regurgitation, valve malpositioning or migration, conduction disturbances, and
acute kidney injury, which may occur during and/or after the procedure.?®* These
complications could be seen in up to one-third of the patients, and some of them
may need urgent surgical intervention and may have a higher risk of death.™ We
herein described this rare case of a 79-year-old woman presenting with worsening
shortness of breath following the TAVI procedure, and we discussed the diagnostic
process and therapeutic course of the case.

CASE REPORT

A 79-year-old lady with severe aortic stenosis judged at high risk for surgery was
refrerred for TAVI to our center. Symptoms included presyncope episodes leading
to frequent falls, orthopnea, and exertional chest pain refractory to medical ther-
apy. Past medical history included hypertension and dyslipidemia. Transthoracic
echocardiography (TTE) confirmed severe aortic stenosis (Vmax 4.16 m/s, mean
gradient 54 mm Hg, maximum gradient 77 mm Hg) with a calcified trileaflet valve,
and additionally, the systolic function was normal. There was a interatrial septum
(IAS) aneurysm without shunt using bubble test or color Doppler. Then, she under-
went transesophageal echocardiography (TEE) imaging to see the baseline mor-
phological and hemodynamic assessment of the calcific aortic valve; at the same
time, |AS was also assessed (Figure 1A). Results were similar with TTE regarding
IAS, and it did not show any shunt (Figure 1B). The Society of Thoracic Surgeons
(STS) Score was 3%; however, our heartteam recommended TAVIrather than open
surgery. The pre-operative multi-slice computed tomography (MSCT) evalua-
tion of the aorta and its branches confirmed the patency of femoral arteries that
allowed a transfemoral approach.

A Sapien 3 Ultra (Edwards Lifesciences, Irvine, Calif, USA) 26 mm was directly
implanted without post-dilatation and paravalvular leak. Post-procedural TTE
confirmed an excellentresult without any complications. The patient was sched-
uled for discharge; however, she had an episode of partial amnesia just before
leaving. She was consulted by neurologists, and then she underwent a cranial
MSCT scan, which did not show any acute hemorrhagic or ischemic lesions. Her
postoperative course was unremarkable, and she was discharged well with a
neurology follow-up after 7 days. Less than 3 months after following the TAVI
procedure, she was admitted to the emergency room with an inability to feed
herself and dyspnea which worsened when standing upright with reduced oxy-
gen saturation. On admission, the patient’s oxygen saturation was 79% on room
air in an upright position, which did improve in a supine position. Oxygen satura-
tion slightly improved to 86% with an inspired oxygen concentration of 100%. A
physical exam revealed a Grade 3/ holo systolic murmur. An arterial blood gas
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Figure
before the TAVI showed IAS aneurysm (A), whereas no
bubbles are present on the LA side during a bubble study,
even with the Valsalva maneuver (B). IAS, interatrial septum;
LA, left atrium; TEE, transesophageal echocardiography.

1. Transesophageal echocardiography imaging

analysis was significant for marked hypoxemia with oxygen
tension of 45mm Hg. Chest radiography was within normal
limits. Electrocardiogram showed normal sinus rhythm with-
outanyischemiachanges. CT angiography was negative for
pulmonary embolism and showed no partial filling defect.
Since the patienthad anincreasing O,% amount to the aver-
age level by lying flat, TTE was performed. It did not reveal
any issue with the prosthesis but showed moderate left
atrial dilatation (44 mm, 108 mL, 41cm?), in addition tointer-
atrial septal aneurysm, but the right chambers were within
normal limits. The mean transaortic gradient was 3 mm Hg,
similar to the measured following TAVI. Transesophageal
echocardiography revealed a bulging interatrial septum
along with a significant right-to-left interatrial shunt due
to patent foramen ovale (PFO) (Figure 2) that was not pres-
ent when compared to previous TEE before TAVI (Figure 1A
and 1B).

Flow across the PFO was significantly higher in the upright
than the supine position on TTE imaging, consistent with
the lower oxygen saturation during the upright position.
Right and left heart catheterizations were performed on the
second day of the presentation to measure shunt fraction
and left atrial oxygen saturation. Cardiac catheterization
revealed the following hemodynamic measurements: pres-
sures of right atrial 6 mm Hg; right ventricular 25/3; mean
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pulmonary artery pressure 15/2 (12); pulmonary artery cap-
illary wedge pressure 7; and peripheral vascular resistance,
3.9 woods (Fick) and cardiac output, 4.8 L/min. Additionally,
the hyperoxia test showed a pathological shunt rate of about
30%-35%. Given these findings, the patient with a diagnosis
of platypnea—orthodeoxia syndrome (POS) was referred
for PFO closure percutaneously. The patient's symptoms
resolved following successful percutaneous PFO closure
using a 35 mm Cardia Ultrasept (Cardia Inc., MN, USA) PFO
occlusion device (Figure 3). The patient’'s dyspnea immedi-
ately improved. At the time of discharge, the patient had an
oxygen saturation of 95% on room air, and she was able to
maintain it with moderate exercise. The patient has given
her consent for her images and other clinical information to
be reported.

DISCUSSION

Transcatheter aortic valve has become the treatment of
choice for inoperable patients, nevertheless, specific peri-
procedural and late cardiac (5%-61%) and noncardiac (5%-
84%) complications may occur.! However, the occurrence
of intracardiac shunts post-TAVI due to changes in cardiac
physiology and anatomy is poorly described. The current
case was admitted with increased shortness of breath,
like POS following a successful TAVI procedure. Due to the
pathophysiology of orthodeoxia, paradoxical embolism is a
frequent coexisting condition, which may explain a brief epi-
sode of amnesia.

Platypnea—orthodeoxia syndrome is an uncommon clini-
cal cause of dyspnea and hypoxemia, and the primary
mechanisms can be broadly classified as intracardiac or
extracardiac abnormalities and miscellaneous etiologies.*
Platypnea—orthodeoxia syndrome has also been described
in a patient who had undergone recent surgical aortic valve
replacement, attributed to the presence of significant aortic
dilatation.®> Of note, symptoms may occur due to pulmonary-
based, such as embolism and pulmonary hypertension (PHT);
however, the current case had a CT angio which showed no
filling defect. Besides, this mentioned incidence of a PFO in
the PHT population increases with more dilated and dys-
functional RVs, suggesting that the PFO may be stretched
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Figure 2. Leftand middleimages: 2D and 3D TEE images show severe IAS aneurysm. Right: Arrows showing the bubblesin the RA
just after injection via the right femoral vein. IAS, interatrial septum; RA, right atrium; TEE, transesophageal echocardiography.
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Figure 3. Left: Fluoroscopy imaging showing 35 mm septal
occlusion device in situ before deployment, with Edwards S3
Ultra 26 mm transcatheter aortic valve device (+) and
transesophageal probe visible. Right: TEE image showing the
postprocedure negative bubble study with PFO occlusion

device (*) in situ. PFO, patent foramen ovale; TEE,

transesophageal echocardiography.

open rather than post-TAVI complication and congenital;®
however, there was no remarkable dilatation on the right
chambers. There are limited reports and conference papers
in the literature regarding this post-TAVI complication, and
the chief complaint for hospital admissions is mostly simi-
lar.” It is obvious that there are physiological, anatomical,
and electrical changes following TAVI, and many hypotheses
have been put forward to explain orthodeoxia in the pres-
ence of these secondary cardiopulmonary factors. There is
also a pathophysiological explanation of post-TAVI PFO, like
an anatomic modification of the aorta (dilatation, aneu-
rysm, or distortion), that leads to right atrial compression.®
Regarding another explanatory factor, aortic valve stenosis
leads to raised left ventricular filling pressures, which results
in increased left atrial pressure overload and dilatation.
Cardiac MRI studies demonstrated reverse left ventricular
remodeling after TAVI in a short time period, with reduc-
tions in cardiac volume and mass and improved left ven-
tricular ejection fraction. These changes may improve left
ventricular compliance and diastolic pressure, together with
distortion of the right atrium by the aortic root elongation,
contributing to the clinical manifestation of PFO as a POS.8

Interatrial shunts following TAVI are uncommon; however,
these findings raise attention to consider the relevance of
aortic root anatomy in the associations between atrial sep-
tal characteristics; besides, aortic aneurysms have been
described to increase atrial septal mobility and potentiate
PFO shunting.? So, the reverse structural remodeling of the
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atrium may increase PFO shunting during post-TAVI follow-
up and may cause POS. Therefore, clinicians should consider
this potentially reversible condition in patients with unex-
plained dyspnea and associated with high mortality if left
untreated. Although data is limited for this rare syndrome,
percutaneous closure has thus far proven safe and effective.

Informed Consent: The patient has given her consent for herimages
and other clinical information to be reported.
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