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EDITORIAL COMMENT
The Complex Treatment of Postradiation
Valvular Heart Disease*

Vuyisile T. Nkomo, MD, MPH, Edward A. El-Am, MD
R adiation therapy is widely used and has
shown a clear survival benefit in the treat-
ment of certain malignancies. At sufficient

doses, however, radiation of the mediastinum can
damage the pericardium, coronary arteries, myocar-
dium, valves, and the conduction system.1

Radiation-associated cardiotoxicity can be acute but
is usually delayed, typically 10 to 30 years after radi-
ation therapy. Although complications can be seen
with any dose, there is a linear increase in risk of
valvular heart disease with total dose of radiation
>30 Gy/m2. In addition to cardiac toxicity, radiation
can lead to fibrotic changes in the mediastinum,
restrictive lung disease, and to a calcified “porcelain”
thoracic aorta, a set-up for a hostile chest when
attempting cardiac surgery.

Percutaneous approaches for the correction of
valvular heart disease have gained phenomenal
traction, and in patients with prior mediastinal radi-
ation have emerged as an attractive alternative, as
they circumvent many of the potential complications
of open-heart surgery and offer potentially life-saving
treatment options for patients who are high risk or
otherwise inoperable. However, the percutaneous
approaches are not without risk, and choosing be-
tween them and surgery in the treatment of post-
radiation valvular heart disease can be akin to
choosing between Scylla and Charybdis.
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In this issue of JACC: Case Reports, Schwarzman
et al2 describe a very complex case of a 49-year-old
man with symptomatic severe aortic stenosis (AS) and
mitral stenosis. The etiology of his condition was
elusive until appreciation and recognition of the
typical echocardiographic findings of widespread and
contiguous calcification of the aortic root, aortic
valve, aortomitral curtain, mitral annulus, and mitral
leaflets with sparing of the mitral leaflet tips
characteristic of radiation-induced valvular heart
disease. Indeed, the patient had undergone thoracic
radiation for giant cell tumor 25 years prior, putting
him at high risk of postradiation heart disease given
his young age at the time of radiation. It is not
uncommon for cardiac radiation sequalae to be
evident first by echocardiography. Screening for
radiation-induced cardiovascular disease with
transthoracic echocardiogram, cardiac magnetic
resonance imaging, or computed tomography in
patients who have received >35 Gy/m2 of radiation;
screening either 10 years after radiation exposure or
5 years after radiation therapy in higher risk pa-
tients is recommended, with repeat echocardio-
grams every 5 years.3 The prevalence of valvular
heart disease is up to 26% at 10 years and 60% at 20
years after radiation.1 Left-sided valves are typically
affected,1 but abnormalities of the tricuspid valve
have also been reported. The differential involve-
ment of the left-sided over the right-sided valves is
believed to be related to the stress of higher left-
sided pressures.

The patient described in this report by Schwarz-
man et al2 was faced with the prospect of very-high-
risk double valve surgery. Surgical aortic valve
replacement (SAVR) in patients with prior medias-
tinal radiation has shown worse outcomes compared
with control subjects without prior mediastinal radi-
ation,4,5 especially in those undergoing concomitant
cardiac surgeries (eg, mitral valve replacement
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[MVR]). Patients with a history of chest radiation
undergoing SAVR require more inotropic support and
blood transfusions, have longer intensive care unit
and overall hospital length of stay, more frequently
undergo pacemaker therapy, and experience a higher
rate of atrial fibrillation, stroke, and mortality related
to cardiopulmonary disease or multiorgan failure
compared with age- and sex-matched control subjects
undergoing similar procedures.4 Despite low in-
hospital mortality, the 5-year survival rate after iso-
lated MVR (� coronary bypass) is 55% in patients with
radiation-associated cardiac disease vs 80% in those
without prior radiation.5

There are rare reports of complex hybrid ap-
proaches for complex radiation-induced severe AS
and mitral stenosis that consist of transcatheter aortic
valve replacement (TAVR) for severe AS and left
atrial–left ventricular conduit placement through a
left thoracotomy to bypass mitral stenosis and avoid
severe mitral annulus calcification (MAC); MAC
makes it difficult to anchor a mitral valve prosthesis
without risk of paravalvular regurgitation or dehis-
cence or injury to adjacent structures.6 However, high
risk of thrombosis makes left atrial–left ventricular
conduits less appealing.

TAVR is now the treatment modality of choice for
severe AS, unless a patient has other factors that
favor SAVR such as severe coronary artery disease
requiring surgery, which the study patient fortu-
nately did not have.2 In a propensity-matched cohort
of patients with severe AS after chest radiation, TAVR
was associated with lower incident postoperative
atrial fibrillation, shorter hospital length of stay, and
lower 30-day all-cause mortality compared with
SAVR.7 However, the postoperative complications of
paravalvular regurgitation, stroke, atrial fibrillation,
and high-grade heart block, as well as overall mor-
tality, remain higher in patients with prior chest ra-
diation compared with control subjects, irrespective
of mode of AVR.7

The advent of transcatheter mitral valve
replacement (TMVR) was spurred on by the suc-
cesses in TAVR but is still investigational, hence the
off-label use of TMVR in this patient.2 However,
TMVR is much more challenging given the
complexity of the mitral valve apparatus; the shape
of the mitral annulus, which occupies multiple
planes; and the variable distribution of calcification,
which makes it difficult to obtain a perfect seal with
the currently available transcatheter valves.
Although there are some comparative observational
data of TAVR vs SAVR in postradiation AS, TMVR
experience is drawn mainly from transcatheter
valve-in-MAC observational studies with variable
etiology of MAC, some being postradiation MAC.
Valve-in-MAC procedures are challenging because of
high rates of left ventricular outflow tract (LVOT)
obstruction (requiring pre-TMVR LVOT modifica-
tion/alcohol septal ablation or anterior mitral valve
leaflet laceration), paravalvular leaks, and potential
for valve embolization.8,9 In addition, hemolysis
(from paravalvular leak or LVOT obstruction) is not
an uncommon complication and sometimes requires
blood transfusion or re-intervention, and it can be
associated with acute kidney injury. Current short-
term outcomes suggest a 4-year survival of <20%
for patients undergoing valve-in-MAC,8 which is
worse compared with use of TMVR for treating
mitral prostheses (tissue protheses or rings).

With the help of a multidisciplinary heart team and
very careful preprocedural planning with multi-
modality imaging, the patient underwent uncompli-
cated successful TAVR and off-label TMVR with each
using a 29-mm SAPIEN 3 valve (Edwards Life-
sciences).2 The procedural results were excellent,
with dramatic symptomatic improvement. A left and
right heart catheterization would be indicated to look
for underlying restriction or constriction (even when
the pericardium is normal thickness and not calcified)
if there was persistence or recurrence of symptoms in
the setting of normally functioning aortic and mitral
valve prostheses.

Newer radiation protocols allow for more precise
and efficient delivery of smaller doses of radiation
and reduce the volume of heart exposed; however,
radiation-induced cardiovascular disease remains a
problem among cancer survivors whose population
continues to grow. This impressive case from
Schwarzman et al2 is illustrative of the changing
paradigms and possibilities at the intersection of
transcatheter therapies and complex postradiation
structural heart disease.
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