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Ventricular assist device infaction necessitating device exchanga following

extensive myocardial resection

Abstract’ A 14-year-old boy undergoing long-term mechan-
ical circulatory support with a left ventricular assist device
(LVAD) - developed - myocardial “abscess. resulting from
cannula exit-site infection. This critically ill patient was suc-
cessfully treated with LVAD replacement and omentopexy
following extensive myocardial:debridement. Although the
use: of artificial materials in'the face of active infection 18
not ideal, other options including LVAD explantation or
urgent heart transplantation are not always feasible depend-
ing on the patient’s cardiac function and the availability of
a donor heart, Under: such circumstances, LVAD replace-
ment might be the only measure available that could 'save
patients who otherwise would not survive,
Key words Left  ventricular - assist device - Myocardial
abscess - Omentopexy

Introduction

Cannula exitsite mfection; a common morbidity during
long-term use of a left ventricular assist device (LVAD),
occasionally ascends deeply inside the mediastinum.’? The
best management option for this grave situation is either
device explantation or urgent heart transplantation;’ both
of which are not always feasible depending on the patient’s
cardiac function and availability of a donor heart. We
present herein a case of a critically ill patient who devel-
oped myocardial abscess resulting from cannula exitssite
infection. This serious condition was able to be managed

with LVAD replacement and omentopexy. following exten-:

sive debridement of infected myocardial tissue.
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Case

A 14-year-old boy with end-stage heait failure dueé to dilated
cardiomyopathy, who' had: been supported by a Tovobo
paracorporeal LVAD for 18 months as an inpatient, devel-
oped septic shock with Kiebsiellu oxyroca. He had multiple
histories of bacteremia by the same pathogen resulting from
inflow cannula exit-site infection despite daily irrigation and
antiseptic cleaning with chlorhexidine gluconate solution
and dressing with sterile gauze according to our standard-
ized protocol. The LVAD consisted of {wo. cannulae con-
nected to a diaphragm pump outside the body: one cannula
for blood: drainage from the LV apex and the other for
perfusion to: the ascending  aorta through 'a prosthetic
conduit. Computed: tomography (Fig.: 1a) demonstrated a
low-density area around the inflow cannula near the cardiac
apex,:which had not been recognized on a previous scan
taken 1 month earlier, highly suggestive of mediastinal
extension of the percutaneous infection, Because the patient
deteriorated rapidly despite medical therapy dnd showed
signs ol ‘end-orean failure, conservative management
options such as open drainage of subcutaneous abscess
supplemented by vacuum-assisted closure was unlikely to
help. A decision was made to take a more aggressive surgi-
cal approach.

Upon opening the mediastinum through a remedian
sternotomy, we encountered purulence around the nflow
cannula all the way from the exit site to the cardiac apex
where the cannula was inserted into the LV cavity through
a sewing culf. After commencement of u cardiopulmonary
bypass, detachment of the cuff disclosed large, visible myo-
cardial abscess beneath the culf. which extended even inito
the LV cavity. Because of difficulty in détermining the
precise extent of infection within the myocardium, poten:
tially ‘contaminated area including fell strips previously
placed was extensively debrided in an effort to obtain an
intact margin, resulting in a large; circular defect of approxi-
mately 7cm in diameter (Fig: 2). Owing to inherent severe
dilaration ‘of the LV chamber (Fig. Ib). this was accom-
plished without jeopardy to any structures inside the LV.
‘Thirteen pairs of 2-0 Prolene sutures (Ethicon, Somerville;
NJ, USA) reinforced with felt strips were placed around the
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Fig. 1. a Computed tomography
demonstrating low-density area
(arrows) around the cannula,
which is directly adjacent to a
sewing cuff (arrowheads) placed
in the left ventricle (LV) apex.
b Preoperative echocardiogram
showing severe LV dilatation.
Ao, aorta; LA, left atrium; LV,
left ventricle

Fip. 2. After extensive debridement of apical myocardium, 13.pairs of
mattress stitches were placed around the resulting defect, measunng
approximately 7em in diameter

defect in a mattress fashion. These sutures were then passed
through a brand new sewing cuff and tied down to anchor
it (Fig. 3). The LVAD was totally replaced except for a very
distal portion of the prosthetic conduit for aortic perfusion.
Two small stab incisions were made in the right hypochon-
driac region for the cannula exit site. The incisions were
then gently stretched with a clamp to obtain a sufficient but
tight eniough opening for passage of the cannulae. The pre-
vious tunnels were closed after debridement and irrigation
to eliminate a potential nidus for recurrence of infection:
Because of the preexisting septic state; administration of
high doses of vasoconstrictors in ¢onjunction with inhala-
tion of nitric oxide was required to discontinue the bypass
(pump time: 199min). A pedicled omental lap was har
vested and transposed into the mediastinum so as to cover
the newly placed inflow cannula:

During the carly postoperative period, right heart failure
dominated the clinical picture. as represented by a signifi-

LV cavity

Dx

LAD

Inflow
cuff

Fig. 3a-d. Schematic illustrations of the operative procedure. a, b The
apical portion of the heart following the removal of the infected cuff.
To obtain an intact margin, a wide area of apical mvocardium {gray
circular: regiony, including felt strips previously placed; was removed.
¢, d:Insert of brand new inflow cuff. Another set of mattress stitches
with felt reinforcement were arranged around the large defect fo
anchor an alternative cuff. Tying the sutures eventually provided some
“plication” cffect on the large defect, making it suitable to accommo-
date the cuff. Although compression of the left anterior descending
coronary artery seemed inevitable in this setting. this would be of little
clinical significance considering preexisting LV dysfunction. Dx; diago-
nal coronary artery; IVS, interventricular septum; LAD, left anterior
descending coronary artery; LV, left ventricle

cantly elevated level of total bilirubin (11.4mg/dl) that
peaked on day 2. Nevertheless, the patient tolerated the
operation  with an ageressive antibiotic. managéement
directed at the known pathogen; which was continued for 1
month after the procedure. Repeated blood culture propa-
gated no causative organism, and the new exit sites were
free from infectious complication during the follow-up
period of 4 months.



Discussion

The shortage of heart donors remains a serious issue all
over the world. Consequently, the number of patients with
end-stage heart fajlure who could potentially benefit from
cardiac transplantation far exceeds that of annual trans-
plantations.” Whereas these patients can be alternatively
managed with the use of LVAD. as a long-term or cven
permanent therapy, such usage inevitably increases the risk
of device-related complications. In particular, the cumula-
tive hazard of developing cannula-related or: driveline-
related infections riseés dramdtically over time and reaches
virtually 100% at 1 year of circulatory support.’ Separate
analysis of the REMATCH trial, focusing on infection. has
suggested ‘such infectious' complications: have significant
adverse effects on survival rates.”

Undoubtedly, these conditions are best: managed by
either device explantation or transplantation.” Our group
has recently reported a similar case® in which persistent
inflow cuff infection was overcome by heart transplantation
and concomitant omentopexy without sequela. Inasmuch as
these options were unrealistic in the current case becatise
of severely depressed LV function and unavailability of a
donor heart, LVAD exchange with aggressive myocardial
debridement must have been the last resort for this patient.
Although the use of artificial materials in the face of active
infection is obviously suboptimal; no infection has recurred
probably owing to a strict antibiotic treatment and omental
augmentation. Our experience suggests that replacement of
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infected LVAD might be an alternative option, albeit not
ideal, that could save patients who otherwise would not
survive. This is the aspect that we felt makes this case worth
reporting.
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