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A special case of ischemic dilated cardiomyopathy successfully
treated by cardiac resynchronization therapy using a single-pass
VDD defibrillator lead
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Abstract: We report the case of a 58-year-old man with ischemic dilated cardiomyopathy and a history of left ventricle geome-
trical reconstruction after apical aneurysm resection, treated by cardiac resynchronization therapy with the use of a single-pass
VDD defibrillator lead. The intervention and fluoroscopy time were prolonged by a difficult left ventricle lead placement, but
the VDD lead contributed to time saving. Pacing and sensing thresholds as well as pacing and shock impedances were within
normal limits. The benefits were important in terms of left ventricle systolic function and heart failure symptomatology after
preexcitation of the left ventricle by 20 milliseconds. Adding cardiac resynchronization therapy to left ventricle reconstruction
seems to have a beneficial effect especially after optimizing the pacing parameters, to counteract the effects of the residual scar.
On the other hand, implantation of triple chamber cardiac devices is a challenging intervention. Obtaining an efficient cardiac
resynchronization and primary sudden cardiac death prevention with two leads instead of three is feasible and it brings an
important gain in terms of time saving and infection risk lowering. Data in the literature concerning these two issues is scarce.
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Rezumat: Raportam cazul unui pacient in varstd de 58 de ani cu cardiomiopatie dilatativd secundar ischemicd si antecedente
de reconstructie geometricé de ventricul sting dupa rezectia unui anevrism apical, tratat prin terapie de resincronizare cardia-
cé cu utilizarea unei sonde de defibrilare VDD. Timpii de interventie si fluoroscopie au fost prelungiti din cauza unor probleme
in plasarea sondei de sinus coronar, dar sonda unica VDD pentru atriul drept si ventriculul drept a contribuit la economisirea
acestora. Beneficiile au fost importante cu privire la functia sistolicd a ventriculului stang si simptomatologia pacientului prin
preexcitarea ventriculului stang cu 20 milisecunde. Addugarea terapiei de resincronizare la reconstructia de ventricul stang are
un efect benefic in special dupa optimizarea parametrilor de stimulare in vederea contracardrii efectelor cicatricii reziduale.
Pe de altd parte, implantarea dispozitivelor triplucamerale este o interventie dificila. Obtinerea unei resincronizéri eficiente cu
preventia primara a mortii subite cardiace utilizdnd doua sonde in loc de trei este fezabila si aduce un castig important cu pri-
vire la economisirea timpului si scaderea riscului de infectie. Exista putine date in literaturd cu privire la aceste doua aspecte.
Cuvinte cheie: reconstructie geometricd de ventricul stang; terapie de resincronizare cardiacé; cicatrice; sonda de defibrilare
VDD; economisire timp

INTRODUCTION Implantation of triple chamber cardiac devices is a
challenging intervention, first because of the difficul-
ties that may arise in placing the lead in the coronary
sinus (CS), and second because of the higher number
of leads. These aspects prolong both the fluoroscopy
and procedural time. Also, a number of three leads is
an independent predictor for procedure related infec-
tious complications®. The large CRT trials to date wi-
dely used VDD or functional VDD pacing mode (DDD
pacing mode with a lower rate of 40 beats per minu-
te)® and atrial sensing seems to be at least as beneficial

Cardiac resynchronization therapy (CRT) is known to
reduce all-cause mortality by 28% and new heart fai-
lure hospitalizations by 37% in patients with dilated
cardiomyopathy (DCM). It proved to regress the left
ventricle (LV) pathological remodeling, reduce the
degree of mitral regurgitation if present, increase the
left ventricle ejection fraction (LVEF), improve the
patient’s clinical status, increase the quality of life and
decrease heart failure hospitalization rate as well as the

mortality’.
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as atrial pacing in CRT patients**. Some authors even
reported an increase in atrial fibrillation burden with
right atrial pacing because of atrial dyssynchrony and
subsequent atrial enlargement’. In the past few years, a
new single-pass VDD defibrillator lead for dual-cham-
ber defibrillators was analyzed and it seems to repre-
sent an attractive alternative to the insertion of two
leads, regarding atrial electrogram recordings, pacing
and defibrillation thresholds, and procedural and fluo-
roscopy time savings®.

About 30% of the CRT patients lack a beneficial
effect to this therapy®. The etiology of the DCM is im-
portant for outcome- patients with idiopathic DCM
seem to have a greater improvement in LV systolic
function, reverse remodeling and survival benefit com-
pared to ischemic DCM”® mainly because of post myo-
cardial infarction scaring®. The response rate may be
improved by optimization of the devices’ programmed
parameters for each individual patient'®", and also by
echocardiography-guided LVlead placement using the
speckle tracking longitudinal strain technique'.

In patients with ischemic DCM with a LV aneurysm,
aneurysm resection with LV reconstruction along with
coronary artery bypass grafting (CABG) is considered
an option by the Task Force on Myocardial Revascula-
rization of the European Society of Cardiology (ESC)
and the European Association for Cardio-Thoracic
Surgery (EACT). The LV reconstruction addresses the
post- myocardial infarction adverse remodeling by re-
ducing the end-diastolic volume (scar/aneurysm re-
moval), restoring the bullet-shape of the LV, reducing
wall-stress and improving cardiac function”. Some
authors described it as a contraction resynchronization
technique'.

We report the case of a patient with ischemic DCM,
with a calcified LV aneurysm resection and LV recon-
struction using Teflon strips, with significant persistent
heart failure symptoms and severely impaired LV func-
tion, successfully treated by cardiac resynchronization
therapy with defibrillator (CRT-D) using a single-pass
VDD defibrillator lead.

CASE PRESENTATION

A 58-year-old man came to our clinic presenting fatiga-
bility and shortness of breath with low physical activity
despite maximal medical therapy for heart failure. His
history included an anterior myocardial infarction in
1992, a calcified LV apical aneurysm with a consequent
ischemic DCM, three vessel coronary artery disease di-
agnosed in 2014 (75-90% distal stenosis of the left main
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coronary artery, left anterior descending obstruction
with the aspect of a recanalized thrombus, 90-99% os-
tial stenosis of the circumflex artery and right coronary
artery occlusion in the vertical segment) and a stage
3 essential arterial hypertension. He underwent open
heart surgery, seven month ago, for aneurysm resection
with LV geometrical reconstruction using linear suture
on Teflon stripes, along with double CABG (autologo-
us internal saphenous vein graft on the circumflex and
posterior descending coronary artery).

The electrocardiogram showed sinus rhythm and a
left bundle branch block with QRS duration of 220 ms.
Transthoracic echocardiography revealed a dilated LV
(end-diastolic diameter of 7,6 cm, end-diastolic volu-
me of 307 ml and end-systolic volume of 242 ml), in-
terventricular and intraventricular dyssynchrony, glo-
bal hypokinesia and apical akinesia (Figure 1A), with
a low aortic velocity time-integral (VTI) (Figure 1B), a
severely reduced LVEF (21%), and a grade II functional
mitral regurgitation.

Thus, the patient presented sinus rhythm, LVEF
<35%, left bundle branch block, NYHA class III symp-
tomatology’. Even if data is scarce about the response
of patients with LV reconstruction, cardiac resynchro-
nization therapy was the only reasonable choice at that
moment and therefore he underwent implantation of
a triple chamber implantable cardioverter defibrilla-
tor (ICD). A VDD ICD lead was introduced using
the cephalic vein cut-off technique, to detect the right
atrium (RA) and to pace and detect the right ventri-
cle (RV). The CS lead was placed using subclavian vein
puncture. This lead was placed in a lateral branch of
the CS serving a viable segment of the LV (Figure 2).
Frenic nerve stimulation required repositioning of the
coronary sinus lead several times, resulting in a pro-
longation of the fluoroscopy time and total procedural
time. Acute sensing and pacing thresholds were within
normal limits- RA amplitude: 1mV, RV: 0,7V/12 mV,
LV: 1V/7mV) as well as the pacing and shock impedan-
ces (RV lead: 504Q), LV lead: 790(}, shock impedance:
95Q2). Fifty minutes of a total procedural time of se-
venty were necessary for a proper positioning of the LV
pacing lead, as well as twenty-four minutes fluoroscopy
of a total of twenty-eight.

Intraventricular dyssynchrony was still detected
with LV and RV simultaneous pacing (LV-RV delay of 0
ms) and a sensed atrioventricular delay of 120 ms. Car-
diac function improved but not to the best extent. The
contraction was optimized by setting a LV- RV delay of
20 ms, according to the highest aortic VTT measured by
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Vmean
Pmax 3.54 mmHg
Pmean 1.47 mmHg
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Figure 1. Before cardiac resynchronization therapy: A. intraventricular left ventricle dyssynchony, with global hypokinesia and apical akinesia (residual scar)-
speckle tracking longitudinal strain, apical four chamber view; B. aortic VTT value of 16 cm - apical five chambers view, pulsed wave Doppler.

Doppler echocardiography. An improved and synchro-
nous left ventricle contraction was achieved (Figure
3A). The LVEF rose from 21% to 32% with optimized
CRT-D, and aortic VTI from 16 cm (stroke volume of
60 ml) (figure 1B) to 18.7cm (stroke volume of 80 ml)
with simultaneous biventricular pacing and to 21.4 cm
(stroke volume of 90ml) with sequential pacing (Figure
3B). The patient’s symptomatology ameliorated signifi-
cantly (from NYHA class III to NYHA class II). Chro-
nic thresholds and pacing and shock impedances were
within normal values at one month follow-up, without
inappropriate shock therapies.

Several reports described LV reconstruction along with
CABG to be effective and safe, with a favorable 5-year
outcome, but lately this technique’s benefits are deba-
ted. The STICH trial data analysis showed that survival
benefit was achieved only with values of postoperative
end-systolic volume of less than 70 mL/m?, which was
not the case of our patient’. He needed aneurysm re-
section with LV reconstruction and CABG, but this was
not enough in terms of alleviating heart failure sympto-
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matology and improving systolic function. Adding car-
diac resynchronization therapy had a very important
role in improving the clinical status and LV contracti-
lity and it might have a role in improving the survival.
It seems that prestimulating the LV by 20 ms has best
counteracted the effects of the apical scar regarding
electrical conduction fragmentation’®, resulting in an
important improvement in LV function. It is very im-
portant to thoroughly investigate the residual scar that
may have an unexpected shape secondary to the suture
and/or inflammation, and to avoid placing the CS lead
on it because of lack of excitability and conduction at
this site®’.

There is little data in the literature about the particu-
lar situation of combining the two therapies. Mizuno
et al'” reported biventricular pacing in a case of CABG
with endoventricular circular patch plasty, with a good
result. Also, Iino et al'® reported biventricular pacing
18 month after partial left ventriculectomy and mitral
valve repair, for recurrent symptoms of heart failure,
with a favorable evolution. In both cases, the LV lead
was placed on the epicardium. Da Costa et al recently
reported procedural and fluoroscopy times for transve-
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Figure 2. Triple chamber ICD with VDD defibrillator lead- fluoroscopy im-
age, posterior-anterior view.
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nous implantation of triple chamber devices for CRT
of 66.3+39.5 minutes (30-150 minutes) and 20+22 mi-
nutes (3-85 minutes)' respectively-significantly higher
than with a simple device. Difficult procedures requi-
red 85 minutes procedural time or even more. Also,
Heist et al reported a mean fluoroscopy time of 22.2+
18 minutes (28+9 minutes in case of LV lead reposi-
tioning for diaphragmatic stimulation) based on data
from the LAND-IT trial®. These times were prolonged
also in our case because of the problems determined
by efficiently placing the coronary sinus lead. Some
authors reported the use of VDD pacing leads for car-
diac resynchronization therapy for patients without
sinus node disease, decreasing the number of implan-
ted leads and venous punctures®, but lacking the defi-
brillating function. The use of a single-pass VDD ICD
lead placed in the right ventricle for CRT-D in a pati-
ent without sinus node disease, eliminating the need
for an atrial lead, contributed to intervention and fluo-
roscopy time savings in our case and also ensures pri-

Figure 3. Left ventricle preexcitation by 20 ms: A. synchronous left ventricle contraction- speckle tracking longitudinal strain, apical four chamber view;

B. aortic VTI value of 21.4 cm- apical five chambers view, pulsed wave Doppler.
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mary prevention of cardiac death. Atrio-biventricular
resynchronization was successfully achieved, with the
advantage of a lower complication risk specific for two
lead devices and with a theoretically good defibrilla-
ting function (no arrhythmia to treat during the short
follow-up period). The literature lacks data regarding
the use of these leads for CRT-D.

Our case presentation sustains the fact that CRT has a
beneficial effect after LV reconstruction on LV contrac-
tility and patient symptomatology. The idea of using the
VDD ICD lead for CRT- D may be feasible and efficient
in patients without a history of sinus node disease.
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