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Abstract

Temporary mechanical circulatory support device (tMCS) failure could qualify patients with advanced heart failure to receive
a long-term solution. We report on a patient who presented with cardiorespiratory arrest that required a tMCS and
developed acute type A aortic dissection. Data Sources: our case adds further evidence regarding the support of a patient
with a second (or more) incidence of tMCS. This patient subsequently underwent left ventricular assist device insertion and

type A aortic dissection repair, as a combined procedure, with a satisfactory outcome.
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Introduction

Left ventricular assist device (LVAD) implantation is an estab-
lished treatment for end-stage heart failure as a destination
therapy or bridge to transplantation. The underlying diagnosis
is dilated cardiomyopathy in the majority of patients, but
ischemic cardiomyopathy represents about 30% of the total.
Temporary mechanical circulatory support (tMCS) devices
could bridge patients to more definitive therapeutic modali-
ties, and so on. a venoarterial extracorporeal membrane oxy-
genation (VA-ECMO). However, some patients may
experience deterioration in cardiovascular functions that
requires re-cannulation after weaning from VA-ECMO. !

The result of performing concomitant cardiac procedures
with LVAD implantation remains undefined due to the small
number of reported cases.> We report here on a patient who
presented with cardiorespiratory arrest that required tMCS,
developed acute type A aortic dissection while on tMCS, and
subsequently underwent type A aortic dissection repair and
LVAD insertion, as a combined procedure, with a satisfac-
tory outcome.

Case report

A 43-year-old man (smoker) presented with chest pain, elec-
trocardiogram (ECG) changes suggesting postero-lateral
myocardial infarction, and high serum troponin levels. He
then suffered a cardiac arrest (ventricular fibrillation). When
he failed to have a return of spontaneous circulation, as per

our hospital protocol, he was evaluated and accepted for
resuscitation with tMCS. A CentriMag™ Circulatory
Support System (Abbott Laboratories, USA) was introduced
through the left femoral artery and the right femoral vein.
Cardiorespiratory collapse was reversed, by tMCS via the
CentriMag™, within a short time (12 min) with a 3.5 L/min
blood flow. A coronary angiogram showed severe 3-vessel
coronary artery disease, and stents were placed in two obtuse
marginal arteries. The rest of his coronary circulation was
unsuitable for either further percutaneous coronary or surgi-
cal intervention. An intra-aortic balloon pump was inserted
per our tMCS protocol. The left ventricular ejection fraction
was 19% by biplane disk summation technique. Our tMCS
weaning protocol suggested satisfactory recovery after 5
days (hemodynamic, echocardiographic, and biochemical
parameters) and it was clear that he was neurologically
intact; therefore, the tMCS device was explanted. Eight
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Figure |. Transesophageal echocardiogram showing the
presence of a longitudinal flap (blue arrow) extending from the
sino-tubular junction to the distal ascending aorta.

hours after removal of the tMCS device, the patient suddenly
deteriorated and tMCS had to be re-established; we again
used the femoral approach. After a further 8 days, the patient
was deemed weanable and the tMCS device was explanted;
however, 3 days later, his hemodynamic status deteriorated
and the tMCS CentriMag™ was instituted once again. Due
to left groin sepsis, the arterial cannula was re-sited in the
left subclavian artery via a tube graft. The venous drainage
remained the same, that is, via the right femoral vein.

Once the sepsis was cleared, it was decided to perform an
LVAD implantation (bridge to transplantation) using a con-
tinuous flow pump. By offering this patient LVAD treatment,
we were able to refer him to another country where trans-
plantation can be performed at a later stage.

Twelve days into the third period of tMCS, an echocardi-
ogram detected the presence of an ascending aortic intimal
flap (Figure 1); type A aortic dissection was confirmed by an
ECG-gated computerized tomographic (CT) aortogram
(Figure 2). On CT, an intimal flap extended from the ascend-
ing aorta (sino-tubular junction) around the arch, descending
aorta, abdominal aorta, and both iliac arteries with no evi-
dence of a communication between the true and false lumens
(Figure 2).

Prior to surgery, a strategy was agreed upon: the dissec-
tion repair would be limited to the ascending aorta (tube
graft) and followed by implantation of the LVAD system.
At operation, the ascending aorta was found to be dilated
with a large hematoma and free pericardial blood.
Cardiopulmonary bypass was established using the left
subclavian cannula (inserted through an 8 mm vascular
graft “Vascutek” anastomosed to the subclavian) for the
arterial return and a two-stage right atrial cannula for
venous drainage. The ascending aorta was clamped just
proximal to the innominate artery and was incised to reveal
a significant split that extended from the sino-tubular junc-
tion and beyond the distal ascending aorta. There was no
communication between the true and false lumen at the
level of the ascending aorta. The ascending aorta was
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Figure 2. CT image showing flap from the sino-tubular junction
and extending through the arch to descending aorta and beyond,
with no demonstrable communication between the two lumens.

replaced with a tube graft (28 mm, Haemashield, Maguet,
Getinge Group, Germany) anastomosed at the sino-tubular
junction and the distal ascending aorta was supported with
Teflon strips. Myocardial protection was achieved with
intermittent antegrade cold blood cardioplegia and topical
slush. This was followed by implantation of a HeartMate 3
(Abbott Laboratories, USA) using the left ventricular apex
for inflow. The HeartMate outflow graft was anastomosed
to the aortic interposition graft. The patient was weaned
off cardiopulmonary bypass relatively smoothly after
deairing of the heart and the pump. The patient stayed in
the intensive care unit for 2 weeks, then on the ward for 4
weeks, and was then discharged home. Four months post-
LVAD, his functional status is excellent and he is totally
independent.

Discussion

This case demonstrates that the concomitant repair of an
iatrogenic acute type A aortic dissection and LVAD implan-
tation in an INTERMACS profile I patient can be per-
formed with a satisfactory outcome. The rapid deployment
of tMCS for the treatment of cardiorespiratory arrest and/or
severe cardiogenic shock is gaining greater acceptance.>*
Successful usage of repeated MCS has also been demon-
strated previously,>* but may be associated with serious
vascular complications.® Since our patient was young, with
no major comorbidities, and suffered a witnessed cardiac
arrest, we were convinced that he would benefit from tMCS
when conventional resuscitation failed. The weaning pro-
cess from tMCS was protracted with multiple cannulations
of his left femoral artery and later the subclavian artery,
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which we feel that the later led to the iatrogenic retrograde
aortic dissection. Notably, this complication has scarcely
been reported following the use of tMCS in cardiorespira-
tory resuscitation.**

Acute type A aortic dissection carries a high mortality rate
if left untreated, and even in the setting of early intervention,
the post-operative mortality remains high.® The concomitant
performance of LVAD and repair of acute type A aortic dis-
section has been reported only once previously,” with an
additional case of chronic type A dissection reported.®
Orthotopic cardiac transplantation is unavailable in our
country, so we decided to implant an LVAD as a bridge to
transplantation (to be performed elsewhere), which is an
acceptable clinical application of LVAD.®

Conclusion

We have shown that tMCS could have more than one reason
for failure and could be complicated with aortic dissection.
Implantation of long-term MCS and repair of the dissection
could provide the desired outcome.
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