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In patients with recurrent drug-refractory ventricular tachycar-
dia (VT) in the setting of structural heart disease, radiofre-
quency catheter ablation (RFCA) has emerged as an important
therapeutic strategy to achieve VT suppression and long-term
arrhythmia control [1]. In recent years, significant improve-
ments in the techniques and technologies available for RFCA
have been paralleled by an increasing number of procedures
performed in high-risk and complex patient subsets [1-3]. In
these subjects, the competing risks associated with the con-
comitant presence of advanced heart failure syndromes and
high burden of associated comorbidities pose substantial
periprocedural and post-procedural management challenges
[2, 3]. In particular, the occurrence of periprocedural acute
hemodynamic decompensation (AHD) is a major concern
due to its significant association with post-procedural mortal-
ity [4]. Each aspect of a VT ablation procedure including
induction of anesthesia, programmed ventricular stimulation,
presence of spontaneous, and/or mechanically induced VT
attempts at pace termination or needs for electrical
cardioversions, and fluid overload during mapping and abla-
tion incurs in a potential risk of precipitating AHD resulting in
severe end-organ (e.g. brain, kidney, liver) hypoperfusion, and
effective therapeutic strategies to prevent the occurrence of
this complication are highly warranted.
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In this issue of JICE, Mathuria et al. report the results of an
elegant and well-designed observational study assessing the out-
comes of pre-emptive versus rescue use of percutaneous left
ventricular assist device (P-LVAD) in a group of 93 patients with
structural heart disease undergoing VT ablation [5]. Overall, 36/
93 (39%) patients received a P-LVAD, with 12 undergoing res-
cue P-LVAD placement due to periprocedural AHD and the
remaining 24 patients who received a P-LVAD prophylactically
before the ablation procedure. The patients receiving a P-LVAD
were compared with a control group of 57 patients undergoing
VT ablation during the same study period and without insertion
of a P-LVAD. Interestingly, the authors reported a strikingly
higher 30-day mortality rate in the patients who underwent res-
cue P-LVAD (58%) compared to that in both the pre-emptive P-
LVAD (4%) and no P-LVAD (3%) group. Notably, the patients
who underwent rescue P-LVAD had a similar risk profile com-
pared to patients who had prophylactic placement of the mechan-
ical support devices. In this regard, the authors used the
PAINESD risk score to evaluate differences in clinical profile
and risk of periprocedural AHD in their patients (Fig. 1). The
PAINESD risk score has been developed by the University of
Pennsylvania group in an observational study including 193 con-
secutive patients undergoing catheter ablation of VT in the setting
of structural heart disease [4]. Similar to the findings by Mathuria
et al., periprocedural AHD requiring emergent placement of me-
chanical support devices and/or premature procedure discontin-
uation was found to have a strong negative prognostic impact,
with an up to 50% mortality after an average follow-up of 21 +
7 months. The predictors of AHD that were incorporated in the
PAINESD risk score included age, diabetes, ischemic cardiomy-
opathy, reduced left ventricular ejection fraction, chronic obstruc-
tive pulmonary disease (COPD), presentation with VT storm,
and NYHA functional class III/IV. An additional variable that
was also found to be associated with increased risk of AHD was
the use of general anesthesia [4].
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Fig. 1 PAINESD risk score to predict periprocedural acute
hemodynamic decompensation in patients undergoing VT ablation. The
risk score has been developed with and without the variable “general
anesthesia” because its use may be discretional and variable across

Importantly, the PAINESD score appeared to perform well in
the independent patient cohort reported by Mathuria et al. [S].
The patients who received a P-LVAD had a significantly higher
score compared to the control group that did not undergo P-
LVAD implantation, and there was no difference in score be-
tween the patients who underwent rescue versus pre-emptive P-
LVAD insertion (mean score 17.8 in the rescue P-LVAD group,
16.5 in the prophylactic P-LVAD group, and 13.4 in the control
group). Overall, this study adds an important piece of evidence to
prior studies and supports a role for prophylactic P-LVAD inser-
tion in patients with high PAINESD scores in order to improve
post-procedural mortality. The key novel information is that P-
LVAD may provide incremental benefit only when used pre-
emptively (i.e., before the clinical occurrence of AHD), with
limited role if used as rescue intervention. In other words, when-
ever periprocedural AHD has occurred, it may be too late to
revert the vicious pathologic process that ultimately leads to
post-procedural mortality.

From a mechanistic standpoint, prophylactic use of P-LVAD
offers many advantages that may help preventing AHD, includ-
ing maintenance of vital organ perfusion; reduction of intracar-
diac filling pressures; reduction of LV volumes, wall stress, and
myocardial consumption of oxygen; and support of systemic
circulation and reduction of cardiac stunning due to multiple
VT inductions for mapping and during ablation [6, 7]. The ven-
tricular unloading effect with P-LVAD may play a crucial role
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also in patients with large substrates undergoing a purely
substrate-based ablation approach. In these patients, prolonged
procedural (and anesthesia) times due to the necessity for com-
plete substrate ablation and the resulting periprocedural fluid
overload may precipitate AHD [4].

An important aspect that was not completely investigated by
Mathuria et al. concerns the choice of the optimal mechanical
support device in the individual patient deemed at high risk of
periprocedural AHD. The authors used only the Impella™
(Abiomed, Inc., Danvers, MA, USA) and the TandemHeart™
(CardiacAssist, Inc., Pittsburgh, PA, USA) devices, which pro-
vide only LV support. In patients with advanced heart failure and
VT, severe LV dysfunction is frequently accompanied by signif-
icant RV dysfunction which predicts poor response to LV assist
devices like IrnpellaTM or TandemHeart™. In these cases, our
experience suggests better results with veno-arterial extracorpo-
real membrane oxygenation (VA-ECMO). Direct clinical com-
parative studies between different mechanical support devices
are lacking, although some pre-clinical data exist. Ostadal et al.
compared the hemodynamic responses to sustained VF or rapid
ventricular pacing (200 and 300 bpm) with VA-ECMO, the
Impella™ and TandemHeart™ in a pig model [8]. The study
endpoint was maintenance of a target mean arterial pressure
(MAP) of 70-80 mmHg. With ventricular pacing at 200 bpm,
no difference in mean arterial pressure was observed between the
three MHS systems; however, with ventricular pacing at
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300 bpm and during sustained VF, only ECMO support was able
to maintain the target MAP, with the lowest efficacy being ob-
served with the Impella™ device [8]. Therefore, whether the
results reported by Mathuria et al. can be generalized also to
patients undergoing VA-ECMO support warrant further
investigation.

In summary, we believe that the report by Mathuria et al.
should be taken into serious account by the electrophysiology
community involved in the care of patients with advanced heart
failure and recurrent VT. Notwithstanding the observational
study design, the results confirm and expand prior findings from
independent patient cohorts and are striking. Periprocedural
AHD is convincingly emerging as a worrisome complication
of catheter ablation of VT in patients with structural heart disease,
and prevention of this complication may result in improved mor-
tality. A simple risk score (PAINESD) has now been reproduc-
ibly shown able to identify patients at risk of AHD. In these
patients, prophylactic mechanical hemodynamic support may
lock the barn door before the horse has bolted, and improve
post-procedural outcomes.
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