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Successful bridge to recovery 
using a microaxial blood pump 
in a patient with electrical 
storm and cardiogenic shock

Kasuistik

A 59-year-old patient with dilatative car-
diomyopathy and incessant ventricular 
tachycardia (VT, 200 beats/minute) was 
admitted to our hospital (. Fig. 1). In 
2000, an automatic implantable cardio-
verter–defibrillator (AICD) had been im-
planted for primary prevention of sudden 
cardiac death due to a reduced left ven-
tricular function and the inducibility of 
a persistent ventricular tachycardia (VT) 
upon programmed stimulation during an 
electrophysiological study. On the day of 
admission, the AICD had delivered mul-
tiple painful adequate shocks without per-
sistent success.

On admission, the administration and 
loading with amiodarone was able to de-
crease the incidence of incessant VTs 
(150/minute). However, multiple episodes 
of incessant VTs did not respond to an-
titachycardia pacing (ATP). There was 
no hint for external inflammatory or en-
docrinological triggers (normal thyroid 
function). Coronary angiography ruled 
out coronary artery disease. An electro-
physiological study showed four different 
types of VTs with similar cycle lengths 
ranging from 390–450 ms (133–153/min) 
originating from the anterolateral mitral 
valve annulus, inferior left ventricle, and 
two forms deriving from the inferolateral 
left ventricle near the origin of the papil-
lary muscle. An ablation of the dominant 
form originating from the inferolateral left 
ventricle was performed. However, the VT 
was not terminable using adequate ener-
gy levels with respect to the close proxim-
ity to the insertion of the papillary muscle.

Recurrent incessant VTs continu-
ously destabilized our patient, who suf-

fered from progressive cardiogenic shock. 
Various therapeutic strategies including 
deep sedation/intubation did not reduce 
the number of ventricular arrhythmias. 
The implantation of an intraaortic bal-
loon pump (IABP) only temporarily al-
lowed the doses of catecholamines to be 
reduced (. Fig. 2). Finally, a transfem-
oral microaxial blood pump ( Impella® 
2.5) was placed into the left ventricle 

(. Fig. 3), which developed a blood flow 
of 2.5 l/minute This treatment allowed this 
vicious circle to be stopped and to avert 
hepatorenal failure. Catecholamines were 
continuously reduced (. Fig. 2), which 

Fig. 1 8 ECG on admission

Dieser Beitrag erschien zuerst in einer  
e-only-Ausgabe der Intensivmedizin und  
Notfallmedizin im Jahr 2011. 
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was accompanied by a reduced incidence 
of arrhythmias. The pump was removed 
after 5 days and the patient was extubated 
on the following day. Due to the hemoly-
sis, which mostly occurs under the treat-
ment with the Impella® 2.5, the patient 
required one homologous red cell con-
centrate to maintain a hemoglobin level 
above 8 g/dl.

Thereafter, the VTs continued to be 
refractory to antitachycardic pacing after 
loading with 1 g amiodarone over 10 days. 
The addition of mexiletine i.v. to amio-
darone led to a significant reduction of 
the rate of the VTs. Using esmolol i.v. fol-
lowed by carvedilol p.o. further stabilized 
sinus rhythm temporarily. However, re-
current VTs, now with a cycle length of 
about 480 ms (HR 125–130/minute) still 
remained resistant to ATPs. Finally the 
antiarrhythmic “cocktail” of amiodarone, 
mexiletine, and sotalol allowed the VTs 
to be terminated by ATP treatment and 
yielded a stable sinus rhythm.

Due to the severely reduced left ven-
tricular systolic function and the severe 
and life-threatening course, we decid-
ed to list the patient for heart transplan-
tation. In the course of mobilization, an 
ergometry up to 75 W was performed 
without inducing incessant VTs. Further 
VTs occurred at a cycle length of 500 ms 
(120/minute) and remained terminable 
via ATP (RAMP+). Four weeks after ad-
mission, the patient was completely rec-
ompensated. The patient was discharged 
with amiodarone 200 mg/day, mexiletine 
200 mg 4x/day, and sotalol 80 mg 2x/day.

A follow-up investigation after 
3 months revealed 147 VTs in the ICD 
memory, all of them successfully treated 
by ATP. After another 6 months, our pa-
tient reported regularly exercising up to 
75 W on his home trainer. The ICD mem-
ory had stored 794 VT episodes (cycle 
lengths between 530 and 580 ms) all being 
successfully treated by ATP except two. 
These two episodes had continued up to 
1 hour and had finally stopped spontane-
ously. The patient pointed out to feel “bet-
ter than ever.” At 24 months after the acute 
event, there was no hospitalization due to 
congestive heart failure. The combination 
of amiodarone, mexitile, and sotalol was 
well tolerated. Due to his good quality of 
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in a patient with electrical storm and cardiogenic shock

Abstract
A 59-year-old patient with dilated cardiomyo-
pathy and incessant ventricular tachycardia 
leading to progressive cardiogenic shock is 
presented. Due to hemodynamic instability, 
high dose catecholamines were required in 
addition to the implantation of an intraaor-
tic balloon pump (IABP), which, however, ap-
peared to further augment the frequency 
and duration of ventricular tachycardias. The 
implantation of a microaxial blood pump al-
lowed catecholamine administration to be 
terminated, thereby, ending this vicious cir-
cle of catecholamine-driven electrical storm. 

Within 5 days, the patient was hemodynami-
cally stabilized and kidney and liver function 
recovered with the support of intensive anti-
arrhythmic therapy (amiodarone, mexiletine, 
sotalol). During a 24-month follow-up, the 
patient had no further ICD shocks and no re-
hospitalization was required for treatment of 
congestive heart failure.

Keywords
Cardiogenic shock · Ventricular tachycardia · 
Dilated cardiomyopathy · Catecholamines 

Mikroaxiale Blutpumpe als erfolgreiche “bridge to recovery” bei 
einem Patienten im elektrischen Sturm und kardiogenen Schock

Zusammenfassung
Wir berichten über den Fall eines 59-jährigen 
Patienten, der auf dem Boden einer dilata-
tiven Kardiomyopathie im elektrischen Sturm 
zunehmend in einen kardiogenen Schock 
geriet. Aufgrund der hämodynamischen In-
stabilität war eine hochdosierte Katechol-
amingabe notwendig sowie die Implanta-
tion einer intraaortalen Ballonpumpe (IABP). 
Unter dieser Therapie kam es jedoch zu ein-
er Zunahme der Häufigkeit sowie der  Dauer 
der ventrikulären Tachykardien. Erst die Im-
plantation einer mikroaxialen Blutpumpe er-
möglichte es uns, die Katecholamine auszus-
chleichen und damit den durch diese aufre-

chterhaltenen Teufelskreis zu durchbrechen. 
Innerhalb von 5 Tagen war der Patient unt-
er zusätzlichem Einsatz einer intensiven anti-
arrhythmischen Therapie (Amiodarone, Mexi-
letin, Sotalol) hämodynamisch stabil; Leb-
er- und Nierenfunktion erholten sich. Über 
ein Follow-up von 24 Monaten traten  keine 
weiteren ICD-Schockabgaben auf, und es 
war  keine weitere Hospitalisierung auf dem 
Boden der Herzinsuffizienz notwendig.

Schlüsselwörter
Kardialer Schock · Kammertachykardie ·  
Dilatative Kardiomyopathie · Katecholamine
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life, the patient refused to be further listed 
for heart transplantation.

Discussion

This patient presented with a continuous-
ly worsening cardiogenic shock due to re-
peated and incessant ventricular tachy-
cardias. The tachycardias were resistant 
to ATP treatment by his AICD. Amio-
darone therapy reduced the heart rate, 
but did not achieve the conversion to si-
nus rhythm or its stabilization after re-
peated defibrillations. The combination 
of two measures helped us to change the 
course of treatment: first, the implantation 
of the left ventricular microaxial blood 
pump (Impella® 2.5) allowed us to contin-
uously reduce the use of catecholamines, 
which were essentially required as life-
saving medications, on the one hand, but 
supported the incidence and rate of ven-
tricular tachycardias, on the other hand. 

The Impella® pump assisted in ending 
this vicious circle. Second, the rather un-
common combination of the three antiar-
rhythmic agents (i.e., amiodarone, mexi-
letine, and sotalol) led to a continuous sta-
bilization of the heart rhythm.

Using the Impella® 2.5 in patients with 
cardiogenic shock is an established option 
and has been validated in multiple reports 
showing good usability [1, 2, 5, 7]. The de-
vice has previously been successfully used 
as a bridge to recovery in patients with 
septic or cardiogenic shock secondary to 
acute fulminant myocarditis [3] or acute 
myocardial infarction [5]. The Impella® 2.5 
is also frequently used periintervention-
ally in patients undergoing high-risk per-
cutaneous coronary interventions [4, 6]. 
In addition, this device is routinely used 
in many centers perioperatively for heart 
surgery in patients with low output failure 
[1]. The device has also previously been 
used in patients with tachyarrhythmias: 

it has been used during catheter ablation 
of an intraatrial reentrant tachycardia [8] 
and during ablation therapy of a hemody-
namically unstable ventricular tachycar-
dia allowing successful completion of the 
procedure [9].

The Impella® 2.5 is relatively easy to im-
plant by an experienced interventionalist. 
The most commonly reported complica-
tions of Impella 2.5 placement and sup-
port include bleeding, vascular injury, and 
limb ischemia [10, 11]. Hemolysis has been 
reported but seems to be a transient side 
effect [5, 12]. There seems to be no signif-
icant long-term adverse effect on the aor-
tic valve [13]. Device failure, although not 
often reported, can occur. Our patient re-
quired one concentrate of red blood cells.

This report shows the successful treat-
ment of cardiogenic shock due to inces-
sant VT by combining temporary circu-
latory support (Impella® 2.5) with a “cock-
tail” of antiarrhythmic drugs.
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Das Buch Notfallma-

nagement von St. 

Pierre, Hofinger, und 

Buerschaper war im 

Jahr 2004 das erste 

deutschsprachige 

Werk zum Thema 

Human Factor und 

Patientensicherheit in 

der Akutmedizin. Die Herausgeber bewiesen 

zu diesem Zeitpunkt gleichermaßen Mut und 

visionäre Kraft, dieses in der Akutmedizin 

wichtige und prognosebestimmende Thema 

aufzugreifen und in einem Buch zusammen-

zufassen, welches heute, ohne jeden Zweifel, 

als DAS deutschsprachige Standardwerk in 

diesem Themenfeld beurteilt werden kann. 

In der zweiten Auflage, die nochmals grund-

sätzlich überarbeitet und in vielen Aspekten 

erweitert wurde, ist es den Herausgebern 

in beeindruckender Weise gelungen, auf 

der einen Seite psychologisches Grundla-

genwissen für klinisch tätige Mediziner und 

Pflegekräfte verständlich und handhabbar 

zu machen und darüber hinaus die in den 

letzten 5 Jahren entstandenen neuen Erken-

ntnisse und praxisnahen Umsetzungsideen 

aktuell und sehr gut strukturiert darzustellen. 

Das neu aufgelegte Werk widmet sich allen 

an der Akutversorgung beteiligten Gruppen 

und Personen und analysiert/diskutiert den 

hohen sicherheitsrelevanten Stellenwert von 

Teams und deren organisatorische Einbind-

ung in akutklinische Versorgungssysteme. In 

bewährter Weise werden die wesentlichen 

Grundlagen zum Thema Fehlerursachen und 

Fehlervermeidungsstrategien, zum Human 

Factor, der Psychologie des menschlichen 

Handelns und Einflussfaktoren, welche Ents-

cheidungsfindung, Handlungsstrategien, 

Kommunikation, Teamarbeit und Füh-

rungsaspekte umfasst, aufbereitet. 

Das vorliegende Werk ist hervorragend 

gegliedert, in der Sprache klar und bestens 

nachvollziehbar und in allen Themenkreisen 

auf dem aktuellen Stand der Erkenntnisse. 

Das Standardwerk unterstreicht, auch in der 

zweiten Auflage, seine Bedeutung im akut-

medizinischen Umfeld und darf bei nieman-

dem, der sich fundiert mit Patientensicher-

heit und Human Factor auseinandersetzt, 

als hervorragendes Nachschlagewerk mit 

aktuellen Literaturhinweisen in der eigenen 

Bibliothek fehlen. 

Christian K. Lackner (München)
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