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SUMMARY

Introduction Implantation of the new-generation left ventricular assist device (LVAD) is an efficient
therapeutic option as a bridge to transplantation in adults, as well as in children and adolescents with

small body surface.

The aim of this work was to present a case of a successful surgical treatment of terminal heart failure in
a male adolescent who had an LVAD implanted as a bridge to heart transplantation.

Case outline The patient, a 17-year-old male, was admitted with the end-stage heart failure due to the
dilated cardiomyopathy and implanted LVAD. Fourteen months after LVAD implantation, a successful
“second stage” surgical procedure was performed - orthotopic heart transplantation preceded by the

LVAD explantation.

Conclusion Long-term mechanical circulatory support is an effective and safe method in treatment of
the end-stage heart failure as a bridge to transplantation in the adolescent period.
Keywords: heart failure; heart transplant; left ventricular assist device; adolescents

INTRODUCTION

The first adult human heart transplant was per-
formed by Christian Barnard in 1967. In 1966,
Michael DeBakey implanted a left ventricular
assist device (LVAD) for the first time. As the
number of donors continues to decrease, raised
demand in long-therm circulatory support is
registered. Implantable mechanical circulatory
devices, such as the left ventricular assist de-
vice, have emerged as a standard option to im-
prove survival and the quality of life of patients
with end-stage heart failure. The indications
for LVAD implantation include bridge to trans-
plantation, bridge to recovery, and destination
therapy. As technology advances, limitations
due to age, body size, and comorbidities are
becoming less prohibitive. Implantation of the
last generation of LVAD became the standard
therapeutic option for bridge to transplantation
in adults, as well as for children and adolescents
with lower body surface.

We present a case report of a successful sur-
gical treatment of terminal heart failure in a
male adolescent who had an LVAD implanted
as a bridge to heart transplantation.

CASE REPORT

A 17-year-old patient with the end-stage heart
failure was admitted to the Clinic for Cardiac
Surgery, Clinical Center of Serbia, with indica-

tions for a long-term mechanical circulatory
support device implantation as a bridge to
transplantation.

Prior to admission, the patient was hospi-
talized due to several episodes of cardiac de-
compensation. The echocardiographic findings
showed the left ventricle severely dilated [end-
diastolic diameter (EDD) 7 cm / end-systolic
diameter (ESD) 6.6 cm), was globally hypocon-
tractile, with reduced overall systolic function
ejection fraction by Simpson (15%). The right
ventricle was dilated (3.5 cm). Bilateral pleural
effusion was marked, as well as the presence
of fluid in the peritoneal cavity. Body surface
area was 1.44 m” The patient was categorized
as NIHA Class IV, INTERMACS Class 2.

The surgery was performed in general anes-
thesia through median sternotomy, with the use
of extracorporeal circulation (CPB), on beating
heart, without the need for aortic cross-clamp-
ing. After the institution of CPB, the inflow
cannula site was marked in the apex of the left
ventricle using echocardiographical guidance.
The inflow cannula sited was reinforced with
pledgeted sutures. After the inflow cannula im-
plantation, the outflow graft was anastomosed
to the aorta, which was followed by the drive-
line tunneling in the upper right quadrant of
the abdomen. The pump speed gradually in-
creased with the weaning from the CPB.

The postoperative course was uneventful.
Laboratory and radiological analyses were
within the reference values (Figure 1).
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Figure 1. Radiografic finding after the left
ventricular assist device implantation

The echocardiography at discharge showed the left
ventricle size decrease (EDD 6.7, ESD 6.1 cm). The right
ventricle size was 1.6 cm with satisfactory systolic func-
tion. The inflow cannula had a good flow rate of 1.65 m/s.

The patient was discharged hemodynamically stable, in
good general condition. The skin around the driveline exit
site healed well, with no signs of infection.

In the follow up period, the patient was on a regime
of regular clinical follow-up on the heart transplantation
waiting list. International normalized ratio was controlled
regularly, as well as the pump parameters and the driveline
exit site. All the diagnostic procedures necessary for heart
transplantation were done in the follow up period. Con-
trol computed tomography scan showed that the inflow
and outflow cannulas were competent, with no signs of
thrombosis (Figure 2).

Fourteen months after installing the HeartWare LVAD
(HeartWare International Inc., Framingham, MA, USA),
the heart transplantation was performed. Following the
resternotomy and the institution of CPB, explantation of
the recipient’s heart and the LVAD was performed. We
used standard aortic cannulation and the bicaval venous
cannulation. The donor heart implantation was done using
the biatrial technique (Figure 3).

The immediate postoperative course was uneventful,
with no rejection elements found on the regular heart bi-
opsies and with satisfactory echocardiographic findings.

The patient was discharged after a month, hemody-
namically stable, in good general condition, with adequate
cardiac and immunosuppressive therapy. After a one-year
follow-up, the patient is alive and well, with no signs of
the humoral rejection and satisfactory control echocar-
diography.

DISCUSSION

The prevalence of the advanced heart failure is increas-
ing worldwide. Despite the limited availability of donor
hearts, cardiac transplantation remains the gold standard
for the treatment of terminal heart failure. One of the most
promising new alternatives to heart transplantation is the
use of ventricular assist devices [1].
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Figure 2. Multi-slice computed tomography finding - outflow cannula with the aorta and the
inflow cannula with the left ventricle were competent

Figure 3. Heart transplantation after HVAD implantation; a, b) empty
pericardial cavity after the HVAD and recipient’s heart explantation; c)
preparation of the donor heart; d) transplanted heart

The number of LVAD systems implanted worldwide has
increased due to significant improvement in survival rates
in recent years. There are several factors that have contrib-
uted to these improved results. The systems are easier to
implant than their forerunners, they are more durable and
relatively easy to replace in the case of emergency, while
the postoperative anticoagulation can be less intensive [2].

The HeartWare Ventricular Assist Device (HVAD) is
a small, implantable centrifugal continuous-flow blood
pump. It utilizes a hybrid magnetic/hydrodynamic impel-
ler suspension for novel frictionless rotation, and optimizes
flow, pump surface washing, and hemocompatibility. The
HeartWare pump is connected to lightweight patient pe-
ripherals (controller, batteries) by a thin, flexible driveline
with fatigue-resistant cables. In comparison with contempo-
rary marketed VAD pumps, the HVAD has an integrated in-
flow cannula, allowing implantation within the pericardial
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space, requiring no abdominal surgery for the formation
of a pump pocket. The pump controller permits accurate
flow estimation and maintains log files to enable flow and
power waveform analyses [3].

Different devices for long-term mechanical support of
circulation are in use in our department (Heart Mate 2,
Heart Mate 3, Excor Berlin Heart, HeartWare). The Heart
Mate 2 device is an axial pump that requires a tissue pocket
to be created and larger body surface of the patient, while
Heart Mate 3 is a centrifugal pump of significantly larger
dimensions than the HeartWare. The Excor Berlin Heart
is a pulsatile, pneumatically controlled external device that
provides biventricular support. Having in mind the limited
body surface of the patient and the fact that the patient’s
right ventricular function was acceptable at the moment of
implantation, the heart team made the decision to implant
the HeartWare device.

Implantation of the LVAD was previously restricted to
patients with a body surface area of 1.5 m?, which are pri-
marily children and adolescents, but the continuous flow
LVADs have been proven as safe in patients whose body
surface area is as low as 1.3 m?. The HeartWare LVAD,
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which is implanted intrapericardially, practically does
not have body size limitations. This is in contrast to heart
transplantation, where most programs limit donors to 15%
of the weight of the recipient [4].

Adolescents with heart failure can be successfully sup-
ported on a long-term basis with the LVAD as a bridge to
transplantation [5].

This case represents successful use of the HVAD as a
bridge to transplantation in an adolescent patient with
small body surface. The LVAD improved the patient’s end
organ function and symptoms, leading to rehabilitation
and weight gain that made him a more suitable heart trans-
plant candidate.

The presented case of an adolescent with small body
surface has shown that the implantation of the last-genera-
tion devices for long-term mechanical circulatory support
is a contemporary, effective, and safe therapeutic option
in the treatment of terminal-stage heart failure. Although
technically challenging due to extensive adhesions and the
proximity of the right ventricle to sternum, the subsequent
heart transplantation has been performed successfully,
with the uneventful recovery of the patient.
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YcnewHo XMpypLIKO /leyetbe TEPMUHA/IHE CpUaHe UHCyduLMjeHuuje Kog
aAonecueHTa — UMNAaHTaumja ypehaja 3a MexaHMUKy NoTNOpy LUpPKynaumje nese

KOMOpE U KacHKja TpaHCNAaHTaLmja cpua

Ceeto3ap lMytHuk'?, [ywko Tep3uh?, Emunuja Hectoposuh?, [lejaH Mapkosuh'3, Musbko Puctih'2

'YHuBep3utet y beorpapy, MeauumHcku dakynter, beorpag, Cpbuja;

2KnuHuukn ueHtap Cpbuje, KnuHuka 3a kapaunoxvpyprujy, beorpag, Cpbuja;
*Knunnukn yeHTap Cpbuje, LieHTap 3a aHecTesunonorujy n peaHumauyjy, beorpag, Cpbuja

CAMETAK

YBop VimnnaHTauuja ypehaja 3a MexaHUuKy NoTrnopy LpKysa-
Lyje neBe KOMOpPE HOBWX reHepaLja je epukacHa Tepanumjcka
onuuja Kao ,MoCT” 1O TPaHCMIaHTaLUuje KOA OAPacnX, anu v
Kof AeLie 1 agonecLeHaTa ca MahbOoM TeNleCHOM MOBPLUNHOM.
Lnm papa je 6o npe3eHTaLmja XMpPypLIKOT JieYetrba TepMUHas-
He CpyaHe CNaboCTn Kof MyLLIKOT afjofIeCLieHTa KOME je MMMaH-
TpaH ypehaj 3a TpajHy MexaH1YKy NoTNopy LMpKyaLyje Kao
»MOCT" 1O KaCHMje ycnelluHe TpaHcnnaHTauuje cpua.

Mpuka3s 6onecHnKa bonecHyiK je XocNWTan3oBaH y TepMUHas-
HOM CTafInjymMy CpUaHe NHCypULIMjeHLMje Ha 6a3n gunaTaTuBHe
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KapavnomunonaTtuje. YeTpHaecT meceLn KacHuje, mocse rnojase
aZleKBaTHOT JOHOPA, U3BPLUEHA je eKcrnaHTauwja ypehaja 3ajes-
HO ca bonecHM CpLiemM NprmaoLia 1 ycreluHa TpaHCnnaHTaLyja
cpua.

3aksbyuak Ypehaju 3a TpajHy MexaH1uKy noTrnopy LypKynauuje
cy edrKacHa Tepanujcka onuuja y TpeTMaHy TepMUHasHe Cp-
yaHe NHcyduLMjeHLje Kao ,MOCT” A0 TPaHCNNaHTaLmje cpua.

KmbyuHe peum: cpuaHa c1abocT; TpaHcnnaHTaymja cpua;
ypehaju 3a noTnopy nese KOMope, afoNeCLEHTH
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