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Glossary of Abbreviations: %Q
in

AMI: acute myoca«
CABG: corona:Qv bypass grafting

al membrane oxygenation

ECMO: e

IABP: >gartic balloon pump
LV: ?Qventricle

LVAD: left ventricular assist device

tion

MCS: mechanical circulatory support
PCI: percutaneous coronary intervention
RV: right ventricle

VSD: ventricular septal defect
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Abstract:

Objectives: Post-infarct ventricular septal defect is a rare but devastating complication.
Delayed treatment offers better outcomes than emergency surgery, but, when acute
cardiogenic shock or unstable hemodynamics occur, temporary mechanical circulatory
support may be needed to stabilize patients until treatment. The aim of our systematic review
was to assess the outcomes of using Impella in this setting.

Methods: A systematic search was performed in Medline and EMBASE ases and all

the papers about the use of Impella in this setting were assessed.@y! followed the

PRISMA criteria. C)
Results: A total of 20 papers encompassing 68 patients 't@wpella implanted after the
diagnosis of post-infarct ventricular septal defect a é its treatment were included.
More than 95% were in cardiogenic shock when™mpella was implanted, and half had
another mechanical circulatory support devi Mks?of the patients (62%) had a posterior
defect and 72% underwent surgical ercutaneous repair. Total in-hospital mortality was
47% and a total of 29 Impella@mplications were observed. Patients with surgical
Impella had a numerically&’ -hospital mortality (35% vs. 58%) and a lower rate of
complications comp Qpercutaneous device.

Q&sents an effective device for diminishing low output syndrome,

Conclusion: ImCJ
improving ip perfusion, and unloading both the ventricles. It can be used as an

nother mechanical circulatory support or as an addition to extra-corporeal
oxygenation to provide adequate left ventricular or biventricular support. Despite

this, Impella-related complications can occur after its implantation and must be considered.

Keywords: VSD; MCS; Impella; Cardiogenic shock; ECMO; AMI
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Introduction

Post-acute myocardial infarction ventricular septal defect (AMI-VSD) is a communication
between the left and the right ventricles which occurs after trans-mural necrosis and rupture
of a portion of the septum, often leading to life-threatening hemodynamic complications. Its
incidence has significantly decreased after the introduction of percutaneous coronary
revascularization strategies, and recent studies highlighted its very low grevalence,
complicating only 0.2% of Mis.[1] Despite this rare occurrence, its cI|n|c act remains

extremely high, with in-hospital mortality reaching 90% with conse % agement and
ican

20% to 60% when surgically managed.[1-10] Recen College of
Cardiology/American Heart Association (ACC/AHA) s have recommended
emergent surgery, even in stable patients.[11] On the énd the most recent European
guidelines recommend, when possible, medic %ment and delayed surgical repair
as the best approach.[12] An analysis of th database showed that the mortality of

patients operated on in the first 7 d er than 50%, while it decreased to less than

20% if surgery was delayed% ays from diagnosis.[2] Furthermore, the recent
t

CAUTION study, an interM&a

early surgery was in Qently associated with lower survival.[4] On the other hand, these

rospective multi-center investigation, has shown that

findings are im e by clinical stabilization and improvement of tissue characteristics
in patients Qed surgery as well as selection bias during preoperative course.

It is w that delaying AMI-VSD treatment may provide more favorable structural
features.[13] Indeed, the time required to develop a fibrotic reaction solidifying the necrotic
myocardial tissue appears to give a more stable surface where to stich the patch or deployed
a trans-defect percutaneous closure device, allowing for a more reliable repair and healing.
Despite this, it must be recognized that only the healthier or less hemodynamically

compromised patients survive until AMI-VSD repair when it is delayed. In contrast, the issue

remains for the management of the unstable ones.[13]
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As highlighted by the European guidelines, refractory cardiogenic shock and unresponsive
right ventricle dysfunction are an indication for prompt surgery despite the known suboptimal
results.[12] Recently, a growing body of literature has assessed the role of temporary
mechanical circulatory support (tMCS) devices in patients with post-AMI-VSR and
cardiogenic shock.[14-16] The rationale behind tMCS in this setting is to improve the
patient's hemodynamic status, reducing the intra-ventricular shunt and low outpdt syndrome
and subsequent end-organ dysfunction. Currently, an intra-aortic balloon (IABP) has
been the only first-line device recommended by European gui k 12] Still, its
effectiveness is limited, particularly in patients with large left{o-ri shunt, cardiogenic
shock or/and biventricular dysfunction.[15]

The most frequently used tMCS modality in the cardi @hock settings is veno-arterial

extra-corporeal membrane oxygenation (VA-ECM which can provide right ventricular
(RV) unloading and circulatory support w@oxygenation. Despite these beneficial
actions, it may significantly increasegleft ventricular (LV) afterload, which could preclude
myocardial recovery due to th@in left ventricular distention, often associated with

pulmonary edema and an &s left-to-right ventricular shunt.[15] An IABP may be used
with VA-ECMO to de Q the LV afterload, but a more effective method would be direct
unloading with %ln the so-called “ECMELLA” configuration. The Impella is a
continuou Q—aortic microaxial flow pump which drains blood from the left ventricle
and gj it TAto the aorta. This is a pure temporary left ventricular assist device (tLVAD)
that provides excellent LV unloading with significant improvement in peripheral perfusion.
However, due to the high suction effect on the LV, the hemodynamic effects may reverse the
shunt, leading to hypoxic aortic and systemic perfusion. [17, 18]

This study aimed to systematically review the literature regarding the use of Impella in the

setting of post-AMI VSD and assess its indications, complications, and outcomes.
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Materials and Methods

Ethical Statement

Our study was exempt from ethics approval as only data published by authors who had
already obtained informed consent for previous studies were collected and synthesized. The

present systematic review followed the Preferred Reporting ltems for Systematic Reviews

and Meta-Analyses (PRISMA) statement. [19] &

N

Search Strategy, Study Selection and Data Extraction q‘

A search strategy was designed to identify all the articles abo@ e of Impella in the
setting of post-AMI VSR. The following online databases %rched on November 10t
2023: Medline and EMBASE. The search strategy in d the following terms: “ventricular
septal defect’, “ventricular septal rupture”, “ventrigular septal perforation”, “myocardial
infarction”, “acute coronary syndrome \?\

search strategies were run, and we

its details are available in Sur@ y Material 1. Two independent investigators (MG
and DR) screened the retr& cles, and a third investigator (RL) resolved any conflict

for inclusion. Only arti onrting the use of the Impella device in the pre-operative setting

”@
selected the one with the most res%h aim to limit the possibility of missing studies;

of post-infarct \C} It patients (>18 years old) were screened. The reference lists of
s

ed were checked for further significant publications. Studies where

sitioned during or after the surgical or percutaneous treatment for the VSR
were excluded from the analysis. Only publications in English were considered and abstracts
not accompanied by peer-reviewed papers were excluded. Case reports, case series,
observational studies, and registries were included. After full-text analysis, the following data
were extracted from each article: general information about the study and patients' pre-

operative, intra-operative and post-operative characteristics. Detailed data on the
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characteristics of post-infarct VSR presentation and treatment and Impella implantation and

outcomes were collected.

Statistical Analysis
After the extracting numerical data, raw numbers with percentages were used to represent
categorical variables and range with the minimum and the maximum value fopContinuous

variables. As no comparative studies were available and most included s were case

reports, we could not meta-analyze the data. Q}
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Results

Characteristics of the studies

A total of 6417 potentially relevant papers were identified through a systematic research
strategy in two different databases and 1929 were removed after manual duplicate
detection. Titles and abstracts of the remaining 4488 papers were screened for relevance
and 4422 were excluded, not meeting the inclusion criteria. Of the 66 resulti&mapers, 65
were assessed through a full-text analysis for eligibility and 1 was not red. orty-five
reports were excluded they as they were solely abstracts (n = 20) @sed the wrong
population (n = 14), the wrong type of article (n = 7), duplicates n@y at the first analysis
(n=2), notin English (n = 1) and about patients already re r@d in other studies already
included (“overlapping population”) (n = 1). In the 20'studies were included in the

review. The PRISMA study flow chart is represente upplementary Material 2.
Of the 20 selected papers, one was a retro ve analysis[20], six were case series[21-
26], 12 were case reports[17, 18, 27-ﬁ , angbone was image-focused[37]. The majority (15,

most represented country was Japan with eight

75%) were published after 20@
papers, followed by USA (G&I (3). Delmas et al.[20] reported a European multicentric

study involving 17 ce:Qwhile the remaining reports were single- or bi-institutional (Table

described a case series of four patients, but only three had the

1). Ruiz DuqueCJ
Impella po@ e-operatively, and these were included in the analysis.
CharacteEistics of the population

A total of 68 patients had an Impella device positioned in the pre-procedural setting of a
post-AMI VSD. The range of age went from a minimum of 45 to a maximum of 79 years,
and 20 (29%) patients were women. More than 95% of the patients were in cardiogenic

shock when Impella was positioned and the left ventricular ejection franction (LVEF) ranged
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between 25 and 60%. The right coronary artery (RCA) was the culprit lesion in 35 (58%)
patients, while the left anterior descending (LAD) artery in 24 (40%) (Table 2).

The VSD size ranged between 13 and 40 mm and the majority (39 patients, 62%) was
located posteriorly. Forty-one patients (60%) had surgical VSD repair, 8 (12%) had
percutaneous closure, and 2 (3%) had a heart transplantation. Seventeen patients (25%)
had only medical treatment after Impella implantation. Primary percutane coronary
intervention (PCI) was performed in 22 (32%) patients, while concomltaQonary artery

bypass grafting (CABG) accompanied the surgical repair in 51% of /41 who had

surgical repair) (Table 3). ‘ ,

Characteristics of Mechanical Circulatory Support
The time between the ischemic event and Im %antatlon ranged between 1 and 17
days, while between Impella implantation a D treatment passed between 1 and 15

days. The total time of Impella suppo went from a minimum of 1 day to a maximum
of 52 days and most patients g mpella removed intraoperatively. For half of the
patients, Impella was the fi ositioned, while 34% had a IABP and 16% underwent

ECMO implantati @sly Furthermore, biventricular support (“ECMELLA” or Impella
Q,.

+ RVAD) was n 16 (23.5%) patients. A percutaneous Impella (2.5 or CP) was

positionedQ o) patients, and Impella CP (48% of the total) was the most frequent
type OY I
5.5) (Table 4).

Post-Impella implantation outcomes

vular device, while 29 patients (44%) had a surgical device (Impella 5.0 or

The total in-hospital mortality was 47% (32 patients), and 30% (15 patients) among patients
who received closure of the VSD. All the 17 patients who did not reach the procedure died,

while the 2 patients who had heart transplantation survived. There was a total of 29 Impella-
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related complications and the most common complication was BARC = 3 bleeding (16
patients, 24%), followed by hemolysis (6 patients, 9%), acute limb ischemia (4 patients, 6%),
and device dysfunction (3 patients, 4%). Only two patients (3%) experienced an inversed
(right-to-left) shunt, which was promptly reversed decreasing the Impella and increasing the

ECMO flows (Table 5).

Post-Impella implantation outcomes by device 2
Compared to surgical device, patients with percutaneous Impella h x rically higher
rate of in-hospital mortality (58.3% vs. 35.5%), major bleeding ( 0% acute limb

ischemia (8.8% vs. 0%), hemolysis (14.7% vs. 5%) and \@% vs. 5%). Furthermore,

the Impella support time for percutaneous devices r: bgtween 1 and 9 days, while for

surgical device between 9 and 52 days (Table (ﬁ;
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Discussion

This systematic review has reported the literature evidence on the use of Impella in the
setting of pre-procedural surgical or percutaneous treatment of post-AMI VSD and how this
tMCS device could improve patients' hemodynamic status before treatment. Rob et al., in a
recent study on the use of VA-ECMO in this setting, reported a 30-day mortality of more than
70% for patients with post-AMI VSD and treated in cardiogenic shock.[14] In th¢ CAUTION
trial, Ronco et al. showed a short-term mortality of 58% for patients pre@g in cardiac

arrest or cardiogenic shock, but it is not reported if Impella was use@opulationﬂ] A

similar result was also found in the analysis of the STS datab€b) rnaoutakis et al.[2]

Considering that more than 95% of patients were in car '@shock when Impella was
d

positioned, in-hospital mortality of 48% can be consi good result compared to the
literature data of patients treated without or,withy other types of tMCS in the same
compromised hemodynamic condition.

While most of the VSDs in the literature were,reported as antero-apical, we have found that
58% had the RCA as the culr% and, consequently, 62% had a posterior VSD.[4]
Jeppson et al. found that p&ri upture is an independent risk factor for early mortality
and Matteucci et al., jn cent meta-analysis, confirmed that odds of operative mortality

were significan d in patients with posterior VSD.[3, 38] We have speculated that
the findingq? e frequent posterior VSD location is related to patients usually more

ose with an anterior VSD and with more chance to require a tMCS device

unstab?
to improve the hemodynamic status.

Advantages and Disadvantages of Impella in patients with post-MI VSD
Since delayed surgery for post-AMI VSD accounts for better outcomes, the most important
advantage of Impella is the ability to hemodynamically stabilize the patients and often avoid

an emergency surgery in the first hours or a few days. La Torre et al.[26] reported a case
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series of 5 patients with cardiogenic shock and posterior VSR at hospital admission: in these
patients Impella was used to improve the hemodynamic status and delay surgery until scar
tissue forms around the defect, allowing a better and secure surgical repair. They found that,
after Impella positioning, patients improved significantly in terms of hemodynamic and lab
data: Qp/Qs, systolic pulmonary artery pressure (sPAP), pulmonary capillary wedge
pressure (PCWP), central venous pressure (CVP), venous oxygen saturation ( 2), serum
creatinine, glutamic-oxaloacetic transaminase (GOT), glutamic- pyrquansaminase

(GPT), total bilirubin, international normalized ratio (INR), and creat@}e MB (CK-MB)

were significantly lower, while the cardiac index significantly impfrove

Therefore, Impella improves the hemodynamic status of p, %orowdlng better perfusion
of peripheral organs and unloading of left ventricle. @vore, reducing the left-to-right
shunt, it also provides right ventricle unloading. Vianet al.[25] presented two patients with
post-AMI VSD and severe RV dysfu ?there, after Impella implantation,

echocardiography showed rapid R\@n ior vena cava size reduction and effective RV

dysfunction, which does not improve after Impella

unloading. In case of severe bl%
positioning, VA-ECMO ca& d to unload the RV further. ECMELLA is, in these

circumstances, the bz@s mode to both unload the left ventricle reducing the low output

syndrome and preload and volume work in the RV.[17]

However, Kr)peculiar characteristics of the use of tMCS in patients with VSD is the
potentiai t on the shunt direction. Through its suction-based action, Impella can
significantly reduce the left-to-right shunt, reducing the RV overload. On the other hand, the
risk is to invert the flow of the shunt creating a right-to-left shunt with a high risk of systemic
deoxygenation and thromboembolic episodes should be taken into consideration.[15]
Frequent echocardiographic guidance and adaptation of Impella-related LV unloading are
needed to set the Impella on the higher flow to reduce the left-to-right shunt but

concomitantly avoid the reversion of the shunt.[17, 18, 37] Sato et al. presented an
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interesting case image where the authors showed the direction of the shunt was convertible:
inversion of the flow was reached at P6 and systemic deoxygenation at P8, while at P4,
hemodynamics was acceptable without a right-to-left shunt.[37] When VA-ECMO and
Impella are both in place, device-related hemodynamic actions have to be carefully adjusted
in order to avoid right-to-left shunting. Hiraoka et al.[18] showed a case where a right-to-left
shunt occurred in a post-AMI VSD patient on ECMELLA: increasing the VA-EC flow and
decreasing the Impella power, the shunt flow changed from right-to-left u@ to-right, and

both oxygenation level and cardiac function improved. %\
urgi n

Finally, Impella was shown to be very effective in reducing r in patients with
concomitant ischemic mitral valve insufficiency.[26, 36 @eart transplantation and
durable LVAD implantation have been described in ts with VSD unfeasible for repair
and bridged with Impella to such advanced he f%eatments.[%, 31]

¥

The time between Impella implantation and urgical or percutaneous treatment was

recover from the acute low out% e and to start the scarring process in the infarcted
area. After a week, the in@ inflammatory phase is replaced by the fibrotic phase.

During this period, Qast several weeks until tissue remodelling is complete, acute

various and ranged from a minim%: y to 2 weeks; this time allowed patients to

inflammation agent edema reduced, while myofibroblast number increased and
collagen a Qd.[BQ] According to literature, we speculated that the longer you wait for
the co?@ the defect, the better tissue you could find. As it is highlighted in Tab. 6,
surgical Impella devices allowed a longer circulatory support than percutaneous one and
this could have improved the quality of tissue found at the repair leading to a lower in-
hospital mortality (35% vs. 58%). The smaller rate of Impella-related complication following
implantation of surgical devices could be the reason why a longer circulatory support was

possible with those.
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Proposal of an algorithm for MCS in post-MI VSD

The IABP is indicated as a first-line MCS device according to the European guidelines and
its use can be considered as the first step in stable patients without significant low output
syndrome, a small left-to-right shunt and absence of marked RV dilatation or hemodynamic
compromise.[12] If, despite the optimal medical management and the IABP, the
hemodynamic status continues to deteriorate upgrading with a more advance S could
become necessary. While in patients with severe RV o biventricular dysquv -ECMO
is considered the gold standard, in the setting of an isolated LV dysfu mpella could
be implanted as the first choice. Compared to the more conimon sed IABP, Impella
provides greater hemodynamic support and a significan igher reduction of the left-to-
right shunt with a concomitant unloading of both ventriéles through the VSD. Therefore, it
could guarantee sufficient support in patie isolated LV failure and mild RV
dysfunction, but its suction needs to be care r%uated to avoid shunt inversion (Right-
to-Left) and, consequently, the risk of debris olization. Finally, Impella can also be added
to VA-ECMO in a conflguratlon&MELLA”. This setting is useful, in patients on VA-
ECMO, when a severe dis& the LV and/or a significant enlargement of the Left-to-

Right shunt occur. A QVA-ECMO to Impella provides full cardio-circulatory support and

biventricular un ter surviving the initial insult, the patient in ECMELLA could be

weaned frq) . Impella could be a sufficient cardiocirculatory support until tissue
remod? completed and surgical treatment is due. This could lead to a decrease in

ECMO-related complications. A proposal algorithm is represented in Figure 1.

Potential Limitations or Complications of Impella in Post-AMI VSD
Potential drawbacks or complications occurring with the use of Impella in post-AMI VSD
may include, besides the above-described inversion of the left-to-right to right-to-left shunt

with systemic blood desaturation in the most powerful pumping mode (at P8 or P9),
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embolism generated by septal debris sucked in the pump from the necrotic VSD edges,
direct dislocation of the trans-aortic pump in the VSD, and the more notorious adverse
events like pump dislodgement in the aorta or towards the sub-mitral apparatus.[40-42] It is
therefore critical that systemic saturation is constantly monitored with Impella at P6 or P7,
avoiding maximal pump speed like P8 or P9. Also, concomitant V-A ECMO in case of
refractory RV dilatation and/or desaturation needs to be applied with a moderated Impella

pump suction (from P5 to P7) since pulmonary congestion may still occhoncomitant

lung dysfunction with inadequate gas exchange. Q‘:
Major bleeding, acute limb ischemia, hemolysis and CVA are all @I mplications of the
Impella device and needs to be considered after its i @n; despite this, surgical

devices showed a lower rate of adverse eventsqCoOmpared with their percutaneous

alternatives, despite having a longer time of support, Considering this, the use of surgical
Impella, and in particular the “new” 5.5, %ecrease the rate of device-related
complications and should be favora'@ﬂs ting.

Limitations of the review &@

To our knowledge thi @ first systematic review which analyzes the results of the use of
Impella in the s '%st-AMI VSD. Still, its results must be interpreted in the context of
the study's I’Q Firstly, most of the studies were case reports and case series, which
did no rect comparison with a control group and a statistical analysis of the data.
Also, no study where Impella was compared to other tMCS devices was found, and a meta-
analysis comparing different approaches was not feasible. Finally, since most studies are
case reports or case series, information bias, selection bias and publication bias could have
influenced results. Successful cases could have been more frequently reported than
unsuccessful ones, creating a potentially serious bias in the description and data

interpretation of postoperative outcomes in this setting.
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Conclusion

If hemodynamic instability persists despite optimal medical therapy, Impella could represent
a valuable and useful tMCS in the setting of post-AMI VSD. This strategy may not only
reduce the low output syndrome improving the peripheral perfusion, but also unload the left
ventricle and reduce the left-to-tight shunt. If severe biventricular failure, or RV dilatation
despite Impella-based shunt reduction, or respiratory failure due to lung dysfunction, occurs,
ECMELLA could be a valuable option, providing a total circulatory suppo biventricular

unloading with concomitantly improved gas exchange. On the@and, possible

complications of the device need to be considered before its implantation. More studies are

needed to evaluate and compare the different tMCS ap r% in patients with post-Ml
VSD and cardiogenic shock. 56
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Figures
Graphical Abstract. Trans-Aortic Micro-Axial Flow Pump in Post-AMI VSD: A Systematic

Review: a representation of the main findings of our study.

Figure 1. Proposal algorithm for MCS in post-MI VSD. AMI: acute myocardial infarction.

IABP: intra-aortic balloon pump. LV: left ventricle. VA-ECMO: veno-arteri tracorporeal

membrane oxygenation. RV: right ventricle. VSD: ventricular septal @

$202 Jlequeoa(q /| U0 1s8nb Aq /G ¥Z6.1/21 ZOBAYSIAOEE0 | 0 L /I0p/a[o1B-80UBAPER/SIADI/WO0D dNo oIWapeoe//:Sdny Wol) papeojumoq



Tables

Table 1. Characteristics of the studies. ECMO: extracorporeal membrane oxygenation.

RVAD: right ventricular assist device.
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Table 2. Pre-operative characteristics. LAD: left anterior descending. LVEF: left ventricular

gjection fraction. RCA: right coronary artery.

Preoperative characteristics

Age, years

Female

Prior cardiac surgery
LVEF, %
Cardiogenic shock
Culpruit vessel:

e RCA

e LAD

©

Q’\&
: cncumﬂce)@

Population Range (min-max) or n (%)

68 45-79

68 20 (29.4&
N
68 Qq-pw)

N

v 63 (95.5)

60
35 (58)
24 (40)

1(2)
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Table 3. VSD characteristics. CABG: coronary artery bypass grafting. PCI: percutaneous

coronary intervention. VSD: ventricular septal defect.

VSD Characteristics Population Range (min-max) or n (%)
Location: 63
e Anterior 24 (38)

e Posterior 39 62&
Size, mm 56 Q}O

Treatment: 68 %
e Surgical %0 41 (60.3)
e Percutaneous ?\ 8 (11.8)
e Heart Transplantation 2(2.9)

Q 17 (25)
Concomitant CABGQ&@ 68 21 (30.8)
Primary PCI < Q, 68 22 (32.3)

e Medical treatment

$202 Jlequeoa(q /| U0 1s8nb Aq /G ¥Z6.1/21 ZOBAYSIAOEE0 | 0 L /I0p/a[o1B-80UBAPER/SIADI/WO0D dNo oIWapeoe//:Sdny Wol) papeojumoq



Table 4. MCS characteristics. IABP: intra-aortic balloon pump. ECMO: extra-corporeal

membrane oxygenator. MCS: mechanical circulatory support. MI: myocardial infarction.

RVAD: right ventricular assist device.

MCS Characteristics

Pre-Impella MCS:

e |ABP

e ECMO

e None

Impella Device:

e 25

o CP

e 50

e 55

Time from AMI to Imp &/

) S

Time from | el&ﬁD treatment,

days C)

Totalvema support duration, days

Biventricular Support:
e ECMELLA

e Impella + RVAD

64

56

38

64

68

S
%0 5(7.5)

Population Range (min-max) or n (%)

32 (48.5)

22 (33.3)

7 (10.6)

1-17

1-15

15 (22.0)

1(1.5)
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24 (35.3)

68

Concomitant MCS:

16 (23.5)

ECMO

7 (10.3)

IABP

1(1.5)

RVAD
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Table 5. Post-Impella implantation outcomes. AKI: acute kidney injury. CVA:
cerebrovascular accident.
Post-Impella Outcomes Population N (%)

In-Hospital Mortality 68 32 (47.0)

Impella-related complications: 68 &
e Inversed (right-to-left) shunt 2(\Q

Major Bleeding Q_g 5)
Acute Limb Ischemia < , (5.9)

Device Disfunction

3 (4.4)

Hemolysis EO 6 (8.8)
Other complications: gs

e CVA 6 (8.8)

o AKI &@Q 15 (22)

¢ Infections Q 18 (26.5)
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Table 6. Post-Impella implantation outcomes by devices. CVA: cerebrovascular accident.

Post-Impella Outcomes by Devices Percutaneous Surgical
37 patients 31 patients

In-Hospital Mortality 21/36 (58.3%) 11/31 (35.5%)

Mean Impella support duration, days, 1-9 &2

Range (min-max) Q
Complications: QQ~

e Inversed (right-to-left) shunt 2/34 (5.8% 0/20
« Major Bleeding 12/3@00 4/20 (20%)

e Acute Limb Ischemia .8%) 0/20
e Hemolysis §5/34 (14.7%) 1/20 (5%)
e CVA 4/34 (11.8%) 1/20 (5%)

Q/\&
&

O
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Trans-Aortic Micro-Axial Flow Pump in Post-AMI VSD: A Systematic Review

Systematic review of 68 patients who
were supported with Impella before
surgical repair od post-infarct VSD.

Use of an Impella improved:
* Low cardiac output syndrome and
biventricular unloading

Patients with surgical devices had
longer time on support but
experienced improved survival and
outcomes.

68 Patients (Case Report and Case Series)

Trans-Aortic Micro Axial Flow Pump Device:

Impella CP 48.5%
Impella 5.0 33.3%
Impella 5.5 10.6%
Impella 2.5 7.5%

Impella support duration

»Surgical» Impella %
«Percutaneus» Impella d
In-Hospital Mortality: %

»Surgical» Impella 35.5%

«Percutaneus» Impella 58.3%
Impella-related c ion: 29

Legend: AMI: acute myocardial infarction. VSD: ventricular septal defe
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