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Commentary: Endoaortic balloon
occlusion for minimally invasive
mitral valve surgery: An
empowering alternative
T. Sloane Guy, MD, MBA, and Jake L. Rosen, BA

CENTRAL MESSAGE

Endoaortic balloon occlusion
(EABO) provides minimally inva-
sive access to clamp the aorta
during robotic mitral valve
surgery.
Jake L. Rosen, BA, and T. Sloane Guy, MD, MBA

The message displayed by Drs Bates and Chitwood1 offers
comprehensive insight into the advantages of the transtho-
racic crossclamp, addressing concerns regarding safety
and efficacy of the clamp in relation to endoaortic balloon
occlusion (EABO).1 The transthoracic clamp modality
mimics that of an open technique, allowing for antegrade
placement of a cardioplegia catheter. Because of its repro-
ducibility and similarity to standard techniques, the authors
argue that within minimally invasive and robotic programs,
the clamp makes for a less-steep learning curve and easier
team adoption. However, the expanding scope of robotic
mitral valve surgery indicates further discussion regarding
even less-invasive alternatives, such as that enabled by
EABO.2

EABO has been invaluable in our experience with robotic
mitral valve surgery. Past studies have indicated noninfer-
iority in outcomes of EABO to transthoracic crossclamping;
Malvindi and colleagues3 revealed no statistically signifi-
cant difference in postoperative complications, hospital
length-of-stay, or in-hospital mortality. A large systematic
review on the comparison of EABO to transthoracic clamp-
ing also supports the viability of EABO, with no significant
difference in specific postoperative cardiovascular
outcomes (ie, stroke and 30-day mortality).4
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Furthermore, it is in our belief that the endoballoon
provides distinct advantages relative to transthoracic
crossclamping. First, contrary to the transthoracic clamp,
the endoballoon applies a strictly transcatheter approach.
Transthoracic clamping can lead to bleeding due to punc-
ture of the aorta and has been shown to lead to more
reoperations for bleeding relative to EABO.5 We are
able to routinely place the cannulas, including the endo-
balloon, percutaneously without a cutdown. Whether
needed or not, most surgeons currently perform generous
thoracotomies to comfortably manage placement and
removal of the antegrade cardioplegia catheter and also
place the clamp when using a transthoracic clamp tech-
nique. Use of the EABO facilitates a completely endo-
scopic approach (visualization solely through an
endoscope rather than direct visualization through inci-
sions) to our robotic mitral valve surgeries. This method
has been shown to be reproducible and effective in other
high-volume centers as well.6 Conversely, transthoracic
crossclamping has a risk of injury to the pulmonary artery
or the left atrial appendage; aortic dissections are also po-
tential complications.5 Superior vena cava obstruction can
also complicate the operation, given its proximity to the
clamp location; therefore, bicaval cannulation is manda-
tory with the transthoracic clamp technique. In the hands
of a surgeon skilled in catheter-based techniques, these
complications can be mitigated through the use of
EABO.7 In addition, EABO is preferred in cases of a
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reoperation and where the aorta cannot be mobilized.8

Crossclamping is almost never a practical option in these
reoperations because of adhesions at the ascending aorta9;
surgeons can use EABO in these cases.3,10,11 The other
option in reoperations is fibrillatory arrest, but this
approach has been associated with a greater stroke risk
due to increased probability of air embolism as well as
a decreased repair rate over replacement.12

Cases of proximal and distal balloon migration have
been noted as concerns with EABO, potentially obstruct-
ing cardioplegia and the brachiocephalic or carotid ar-
teries, respectively. While mobilization is a noted
concern, this pitfall has been mitigated with proper use
of newer-generation intra-aortic balloons (Edwards In-
traClude) and intraoperative management of balloon
deployment. Transesophageal echocardiography is
needed with catheter insertion and during balloon infla-
tion and deflation; elimination of slack in the catheter
at the time of inflation virtually eliminates migration.
Continual transesophageal echocardiography monitoring
can be applied to minimize procedural risk of aortic
dissection or mobilization of emboli, which may be the
consequence of femoral cannulation rather than the
balloon itself.13 Active surveillance of aortic root and
bilateral upper-extremity artery pressures are employed
to gain insight into balloon positioning and potential
displacement.13

Advancements in minimally invasive cardiac surgery
enable patients to have procedures done with rapid recovery
and minimal invasion. EABO accomplishes this goal
without sacrificing the safety and integrity of the mitral
valve procedure itself. As current and future cardiac sur-
geons further adopt endovascular techniques, surgeons
may feel more comfortable with the prospect of using
EABO over transthoracic clamping. Catheter usage and
wire skills are paramount to the success of safe endoballoon
deployment. We believe that EABO is conducive to the
mitral valve surgeon of the future.
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