




drops, and these changes may precede the
appearance of clinical symptoms. Acute AR can
be life threatening, as LV dilatation and other
compensatory mechanisms cannot develop
rapidly enough to prevent hemodynamic deteri-
oration. Regarding the medical management of
AR in the setting of CS, stabilization with airway
intubation and hemodynamic support may be
required, especially before intervention. The
use of vasodilators, such as nitroprusside, in
conjunction with inotropic therapy may help
with hemodynamic stabilization.45 Pacing after
BAV and TAVR has been adopted as temporary
or permanent therapy to mitigate perivalvular
leak in patients affected by moderate to severe
AR.46 This approach is based on the concept
that a shorter diastolic phase reduces the time
available for blood to flow back into the
ventricle, thus diminishing the ventricular over-
load. Prompt SAVR remains the standard of
care for operable patients; however, TAVR has
been used in selective cases.47

Unfortunately, given the pathophysiology of
the disease, most (if not all) MCS have a relative
contraindication in the setting of severe AR.
Management of CS with acute AR with an
Impella or intra-aortic balloon pump device
would not provide adequate circulatory support
or mitigate aortic insufficiency. If MCS is

mandated, the TandemHeart device could be
considered, although it indirectly unloads LV vol-
ume by actively unloading the left atrium; how-
ever, the AR may remain unaffected or could
be worsened because of pressurized blood in
the aorta, increasing the retrograde flow. At
the authors’ center, they have used Tandem-
Heart as a bridge to surgery, considering the
limitations mentioned above. Case reports
describing use of TandemHeart with off-label
use of an Amplatzer occluder device to limit
AR have reported mitigation of the acute phase
as a bridge to surgery.48 Another possibility for
treating severe AR is the LAVA-ECMO, as it
might be better for unloading the LV than the
standard VA-ECMO because it offers sufficient
biventricular decompression.

MITRAL STENOSIS

The incidence of CS in patients withmitral stenosis
isunknownbut isprobablyvery low inwealthier na-
tions, despite being a highly prevalent condition
worldwide. It occurs mainly in patients who have
not received treatment until the mitral stenosis is
very advanced, with CS being the final manifesta-
tion. Mortality can reach close to 25% if it is not
treated accordingly. The key hemodynamic conse-
quence of mitral stenosis is the development of a

Fig. 5. LAVA ECMO in a patient
with biventricular failure and severe
mitral regurgitation. The multistage
cannula (arrow) drains in both the
left atrium via end hole (red circle)
and right atrium via side holes
(blue circle).

Mechanical Circulatory Support 227

Downloaded for Anonymous User (n/a) at Henry Ford Hospital / Henry Ford Health System (CS North America) from ClinicalKey.com by 
Elsevier on May 07, 2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.



pressure gradient between the left atrium and LV,
which is transmitted to the pulmonary circulation
and results in an increase in both pulmonary pres-
sures and pulmonary vascular resistance, resulting
in pulmonary edema, RV failure, and CS. A rapid
diagnosis of this condition is important because
emergency interventions, such as valve replace-
ment or percutaneous balloonmitral valvuloplasty
(PBMV), are effective and readily available. Only a
fewcaseseries have reported successful treatment
of CS with PBMV.49–51 The most commonly
encountered occurrence is an underlying mitral
stenosis affected by septic or hypovolemic shock,
which may trigger CS.

Medical treatments to stabilize patients with
mitral stenosis include optimal ventilatory and
inotropic support. Excessive tachycardia in these
patients shortens diastole and causes an unde-
sired increase in pressure gradients across the
mitral valve. When a patient’s condition remains
unstable despite treatment of precipitating fac-
tors, emergent mechanical relief of mitral steno-
sis should be done as soon as possible with
either PBMV or surgery. If inappropriate valvular
anatomy precludes PBMV or surgery, or if a
contraindication for PMBV exists, the device of
choice should be TandemHeart. This MCS facili-
tates hemodynamic stabilization by directly
unloading the left atrium and promoting decon-
gestion of the lungs, which facilitates a bridge to

mitral valve surgery. If there is RV failure and
hypoxemia, the CS mitral stenosis can be
treated with VA-ECMO, with the preferred use
of the LAVA-ECMO modality that decompresses
both atriums and pulmonary filling pressures.

MITRAL REGURGITATION

Acutemitral regurgitation isa rarebut lethal condi-
tion that often results in CS and high mortality,
especially in the setting of acute coronary syn-
drome (10% to 40%with surgery; 80%without sur-
gery).4,52,53 Urgent surgical mitral repair or
replacement is the current standard of care; how-
ever, a significant portion of patients do not
receive surgery because of prohibitive operative
risk or inability to be stabilized before surgery.4,54

As a result, large randomized studies of this phe-
nomenon are difficult to perform, and evidence
of treatment is limited to case reports, even for
the current gold standard of surgery.53,55 Mitra-
Clip has been previously reported for treating
acute mitral regurgitation after myocardial infarc-
tion or with CS, with most cases being poor LV
function.56–60

Recently improved MCS could potentially sta-
bilize patients with acute mitral regurgitation
and serve as a bridge to definitive treatment.61

The preoperative implantation of MCS seems to
improve outcomes in patients with CS who are

Fig. 6. Combined use of percuta-
neous TH-RAPA and Impella CP in
a case of severe mitral regurgitation
secondary to chordae rupture post
myocardial infarction treated percu-
taneously with edge-to-edge repair
(blue arrow: venous TH-RAPA can-
nula; red arrow: Impella CP in the
left ventricle; yellow arrow: Mitra-
Clip system). (TandemHeart RAPA
courtesy of TandemLife; LivaNova,
London, UK; Impella CP courtesy of
ABIOMED Inc., Danvers, MA; Mitra-
Clip courtesy of Abbott Vascular,
Santa Clara, CA, USA).
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