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Abstract

Congestive heart failure is a growing global health problem. Left ventricular assist device (LVAD) is
amethod used to extend the life of patients with congestive heart failure as a definitive treatment
or to “bypass” the period until heart transplantation. Ventricular arrhythmias in patients with
LVAD are not uncommon. The aim of this paper is to present the case of a patient with an
already implanted LVAD and the need for appropriate interdisciplinary medical treatment. Case
report: We present the case of a 54-year old patient, with implanted LVAD - HeartMate 3 due
to severe congestive heart failure. The patient was admitted with jaundice at the PHIU Clinic
for Gastroenterohepatology with performed endoscopic retrograde cholangiopancreatography
(ERCP)) procedure and a stent was placed in the choledochus duct. Immeasurable blood pressure
and pulse were recorded in this patient. The ECG was approaching VF (ventricular fibrillation)
and it was all asymptomatic by the patient. LVAD mechanical pump leads to continuous blood
flow, which means that patients with LVAD not infrequently have no pulse or measurable blood
pressure. Also, in patients with LVAD, ECG pulses are with electrical disturbances. VF and
ventricular tachycardia (VT) are ventricular arrhythmias that are often seen on ECG in patients
with implanted LVAD. Usually these arrhythmias occur with unknown duration and terminate
spontaneously. Conclusion: Patients with LVAD are prone to cardiac arrhythmias. The continuous
development of medical devices leads to a continuous educational and clinical approach to
patients.
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NsBagok

KoHrecTrBHaTa cprieBa ciabocT e pacTeuku riodaneH 3apaBcTBeH MpoodaeM. Ype/oT 3a eBo BeH-
TpUKy/apHa acucrenimja (LVAD) ce KopucTi 3a MPOJIOJDKYBAtbe HA JKUBOTOT HA MAIMEHTUTe CO
KOHTeCTHBHA CpIleBa c1aboCT Kako feMHATHBEH TPETMaH MK 3a TIPEMOCTYBAabe Ha MepPUOIoT [0
TPAHCIIAHTALMja Ha cplie. BeHTpUKyIapHUTe apUTMIK Kaj ratenTute co LVAD He ce HeBooOMya-
eHu. llesrra Ha 0BOj TPV € 1A ce IPUKasKe CITyUajoT Ha MalueHT co BeKe Brpafied LVAD n motpebata
0]} COOIBETEH UHTePUCLUIUIMHAPEH MeJIMIIMHCKU TpeTMaH. [IpiKas Ha ciyuaj: Bu npetcraByBame
cyuaj Ha S4-ropuuien nanuent, co Brpagied LVAD - HeartMate 3 mopajiu Telika KoHrecTuBHa cp-
1eBa caboct. ITaryeHToT e mpruMeH co ukTepyc Ha J3Y KIMHMKATa 3a racTpoeHTepoxenaTosormja
110 TITO € W3BpIIeHa eH[0CKOTICKa PeTporpajiHa Xomanrnonankpeatorpaduja (ERCP)) u e mocrasen
CTEHT BO X0JIe[IOXYCHUOT KaHasl. Kaj 0BOj MalleHT e PerucTpupaHo HeMepIiuB KPBEH MPUTMCOK U
nync. Ha EKI e perucrpupana VF BentpukynapHa dpudpunaimja (VF)  ceto Toa betiie acummromar-
CKM 0[] CTpaHa Ha natuenTor. Mexanuukara nymna Ha LVAD Bojiu [10 KOHTMHYMPAH ITPOTOK Ha KPB,
1ITO 3HAUM Jieka nateHture co LVAD He peTKo Hemaart MyJjic Wi MepJnB KpBeH MpUTUCOK. Mcto
TaKa, kaj natuenture co LVAD, EKI ummnyncure ce co enektpuunu HapyiyBawa. VF 1 BeHTpUKynap-
Ha Taxukap/uja (V) ce BeHTPUKYIAPHU apUTMIN KOM UecTo ce riaefaat Ha EKI' kaj manwenTute co
umriantupad LVAD. Hajuecto oBue aputmui ce jaByBaaT CO HENO3HATO BpeMeTpaewe U CTIOHTaHO
3aBpuryBaar. 3aknydok: [latuenture co JIBAJ] ce ckoHu KoH cpuieBd aputmun. KOHTUHYMPaHUOT
pa3Boj Ha MeJIUI[MHCKUTE TIoMarajia BoJu KOH KOHTUHYMPAH eJlyKaTUBEeH 1 KIMHUUKY MPUCTaIl BO
TPETMAHOT Ha Mal[HeHTHUTe.



Introduction

Congestive heart failure (CHF) is a
global health problem. Around 26
millions peoples in the world have
this growing health problem. Long
time congestive heart failure was
treated only with medicaments. But
with the increase in the incidence
of CHF, especially in the elderly pop-
ulation, the need has arisen for the
development of devices with me-
chanical circulatory support such
asLVAD!2,

The first LVAD was set by Dr. De-
Bakey in the distant 1966. Since
then, technological LVADs have
been greatly improved. In Europe,
about 500 LVADs are implanted an-
nually, while in the USA over 1700
devices. Today LVAD is used to ex-
tend the life of these people with
CHF. LVAD’s are used as a definitive
treatment or to bridges the period
until cardiac transplantation.The
use of LVAD has doubled the surviv-
al rate and significantly improved
the quality of life of these patients
with this health problem3*.

Episodes of ventricular arrhyth-
mias are not uncommon in patients
with LVAD.Ventricular fibrillation
(VF) is a malignant arrhythmia that
causes chaotic electrical activity of
the heart with a lack of ventricular
activity and a sharp drop in cardiac
output. It leads to hypoperfusion in
all organs of the human body and if
you do not react quickly with CPR
and DC defibrillation, rapid death
occurs. VF is the number one cause
of sudden cardiac death in the
world>.

We report for our experience with
a patient with LVAD after per-
forming endoscopic retrograde

cholangiopancreatography(ERCP)
who survived a sustained VF of un-
known duration and all of this as-
ymptomatic.

Case report

We describe the case of patient
A.D., born in 1973, with implanted
LVAD - HeartMate3 (picture 1) due to
severe congestive heart failure. The
patient had a myocardial infarction
three years ago when he had a coro-
nary angiography with three stents
placed on the coronary arteries. He
has a history of hypertensive dis-
eases, he is diabetic and he was also
operated on for anulcusventriculi-
sanguans. He smoked cigarettes for
30 years, until three years ago when
he quit. The patient was on regular
cardiological, diabetic and gastro-
enterological therapy.

Picture 1. Patient with LVAD
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The patient was admitted with jaun-
dice at the PHIU Clinic for Gastro-
enterohepatologywith hyperbiliru-
binaemia (total bilirubin 88 ymol / L
and direct bilirubin 76 ymol / L), ele-
vated cholestatic parameters (alka-
line phosphatase 88 U / L, GGT 867
U/ L). Ultrasound revealed a finding
of an inflamed calculous gallblad-
der and also intra and extrahepatic
dilatation of the biliary trunk.It was
indicated and performed in the pati-
entERCP procedure and a stent was
placed in the choledochus duct.

The request for an urgent cardiac
consultation was due to the patient’s
immeasurable blood pressure and ab-
normal ECG. The cardiac examination
revealed that the patient had LVAD
implanted almost 2 years ago. There
was immeasurable blood pressure
and pulse, the ECG was approaching
sustained VF (picture 2)and it was all
asymptomatic by the patient. After
twenty minutes, VF spontaneously
terminates in a normal stable sinus
rhythm (picture 3).

Picture 2. ECG with VF in patient with LVAD

Picture 2. Spontaneous termination of VF in sinus rhythm

Discussion

A medical examination of a patient
with immeasurable blood pressure
and pulse, with an ECG showing VF
and all of it asymptomatic by the pa-
tient is a truly dramatic experience.
Especially if you have no previous ex-
perience with patients with implant-
ed LVAD. Cardiologists usually triage

patients with CHF forcardiac sur-
gery implantation of LVAD. But many
cardiologists do not follow these pa-
tients after LVAD implantation. The
possibility of sudden cardiac death in
these patients is a reason for cardi-
ologists and clinicians in general to
be cautious in the treatment of these
patients and that is why we present
this case report.

l



LVAD enables continuous flow
to patients. Indications for LVAD im-
plantation are patients with a low
left ventricular ejection fraction
(<25%) who ware inotrope dependent
or were persistently NYHA functional
class IIIb or IV despite optimal medi-
cal therapy. Also, maximal oxygen
consumption under 12 ml/kg/min
was often used as an inclusion cri-
terion.Implantation of LVAD it’s be-
ing used to extend the life ofpatients
with congestive heart failure as a de-
finitive treatment or to “bypass” the
period until heart transplantation.

HeartMate 3 heart pump is a small,
implantable mechanical circulatory
device that serves to support patients
with heart failure.This pump utilizes
technology known as Full Maglev (full
magnetically-levitated) Flow technol-
ogywhich reduces the damage to the
blood flowing through the pump6.
The pump is implanted at the apex
of the heart where it receives blood
from the left ventricle and transmits
it through the tube to the aorta. It
works by pumping blood in a continu-
ous flow from the left ventricle to the
aorta and further to the whole organ-
ism.External parts of the LVAD are
the controller which is the brain of
the whole system and batteries which
are the energy of the system.The
pump is connected to a cable drive-
line that runs through the skin of the
abdomen and is connected to the con-
troller externally.Parameters that are
monitored on HeartMate 3 LVAD are:
speed (normal range is 8600 to 9800
rpm), flow (normally 4-6 L/min), pow-
er (normal range is 4-7W) and pulsa-
tility index (PI typically range from 3
to 7). It has been medical proven that
there is a significant improvement in
the ejection fraction after one year of
using LVAD!678,

+

The impeller in a mechanical pump
rotates thousands of times per min-
ute. This leads to continuous blood
flow, which means that patients
with LVAD not infrequentlyhave no
pulse or measurable blood pressure.
Patients with LVADs not infrequent-
lydo not have a palpable pulse. Be-
cause of that traditional blood pres-
sure measurement by auscultation or
automated cuff is less reliable.LVAD
guidelines recommend the mean
arterial blood pressureto be in the
range of 70 to 80 mm Hg. It should
not exceed 90 mm Hg.And all this is
a usual and expectedcondition in pa-
tients with implanted LVAD®.

In patients with LVAD, ECG pulses
are with electrical disturbances.
These patients have ECG changes
that did not precede implantation
normally occur.VF and VT are ven-
triculararrhythmias that are not in-
frequentlyseen on ECG in patients
with implanted LVADand strangely
they are often well tolerated3,5. But
there are also cases in which sudden
cardiac death occurs. Most often due
to continuous flow and electrical in-
terference these arrhythmias occur
with unknown duration and termi-
nate spontaneously.Sacha P. Salz-
berget al., describe a case report of
a patient who survived a seven-hour
sustained VF10. In our case the pa-
tient converted to sinus rhythm after
twenty minutes but we have no data
when VF started because the patient
was not placed on continuous ECG
monitoring.

The rapid technological development
in the world especially in medical
technology leads to constant changes
in the treatment of patients. How-
ever, VF is a deadly arrhythmia. Pa-
tients with LVAD who are exposed to



other medical procedures must be
very carefully monitored and specifi-
cally monitor their clinical condition.
Of course, it should be considered
that there is no possibility of elec-
trolyte imbalance that needs to be
corrected with fluid and electrolyte.
Most patients with LVAD due to CHF
already have pre-implanted ICD, in
which case the level of defibrillation
of the implanted ICD in these patients
should be checked and eventually re-
programmed. Also, patients or medi-
cal staff should perform a daily self-
test on the LVAD to ensure that the
device is working properly>*1215, The
approach to these patients should be
multidisciplinary.

Conclusion

We presented this case report to em-
phasize the specificity as a medical
case and awareness of the need for
special treatment of these patients.
Patients with LVAD should be close-
ly monitored for arrhythmias before
/ for / after any other more serious
medical intervention. The occur-
rence of VF requires professional su-
pervision and appropriate medical
management.The continuous devel-
opment of medical devices leads to a
continuous educational and clinical
approach to patients.
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