T rk G

s Kalp Damar Cerrahisi Dergisi

Turkish Journal of Thoracic and Cardiovascular Surgery

Precise placement of temporary pacing wire after coronary artery bypass
grafting surgery: is the left ventricle or right ventricle more convenient?

Koroner arter bypass greftlerme ameliyat sonrasi gecici telin en uygun yerlestiriimesi:
Sol ventrik Im yoksasa ventrik |m daha uygundur?
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Background: In this study, the left ventricular asynchrony of
pacemakers in patients with possible need for a pacemaker in the
postoperative period after coronary artery bypass grafting surgery
was investigated.

Methods: Eighteen consecutive patients (13 males, 5 females; mean
age 66.2+12.4; range 47 to 77 years) undergoing coronary artery
bypass grafting who were candidates for a pacemaker placement
postoperatively were included in the study. Temporary epicardial
pacing wires were intraoperatively placed both on the right ventricle
(RV) and on the left ventricle (LV) in all patients. The epicardial
wires were placed on the RV to the outflow tract and on the LV to
the apex. On the fifth postoperative day echocardiography (Vivid 5,
Vingmed, General Electric Healthcare) was performed and tissue
Doppler measurements were taken during basal, RV pacing and
LV pacing. During RV and LV pacing, the heart rate was increased
above the basal rate. During the analysis, at least three cardiac cycles
were recorded in the tissue velocity imaging mode. The recorded
images were analyzed by EchoPAC (EchoPAC 6.3, Vingmed-General
Electric Healthcare). In the images that were collected for tissue
synchronization LV septal and lateral segments were marked and
were subsequently analyzed for delay in the septo-lateral segment.
The results were shown in mean + standard deviation and statistical
analysis was performed using the Wilcoxon signed rank test (p<0.05).

Results: In all patients, during RV pacing significant intraventricu-
lar delay was documented between the septum and the lateral wall
(52.9+20.7 ms versus 20.6+14.6 ms, p<0.001). During LV pacing
in all patients intraventricular delay was measured shorter than
the basal value (12.7+12.1 ms versus 20.6+14.6 ms, p=0.001). No
complications were observed in all patients during the placement
of intraoperative pacemaker wire, in the postoperative period when
asynchrony measurements were performed and after the removal of
the wires.

Conclusion: In patients undergoing coronary artery bypass grafting
surgery the temporary epicardial pacing wires should be placed on
the left ventricle instead of the right ventricle.

Key words: Artificial cardiac pacing/methods; cardiomyopathy, dilated/ther-
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Amag: Koroner arter bypass greftleme ameliyati uygulanan ve
ameliyat sonras1 donemde gegici kalp pili gereksinimi olan has-
talarda kalp piline bagli olusan sol ventrikiil asenkronisi deger-
lendirildi.

Calisma plami: Koroner arter bypass greftleme ameliyat: uygu-
lanan ve ameliyat sonrasi donemde kalp pili gereksinimi olacagi
diistiniilen ardigik 18 hasta (13 erkek, 5 kadin; ort. yas 62.0+15.0
yil; dagilim 47-77 yil) calismaya dahil edildi. Ameliyat sirasinda
hastalarin tiimiine sag ventrikiil (sagV) ve sol ventrikiil (solV) epi-
kardlarina gegici kalp pili telleri yerlestirildi. Epikardiyal teller
sagV’de ¢ikim yoluna, solV’de apekse yerlestirildi. Ameliyat son-
rast 5. giinde ekokardiyografi (Vivid 7, Vingmed-General Electric
Healthcare) ile bazal, sagV ve solV yerlestirilmesi sirasinda doku
Doppler ol¢iimleri yapildi. SagV ve solV yerlestirilmesi sirasin-
da kalp hiz1 kalp pili ile bazal degerin iizerine cikartildi. Analiz
sirasinda en az ii¢ kardiyak siklus doku hiz goriintiileme modun-
da kaydedildi. Kaydedilen goriintiiler EchoPAC (EchoPAC 6.3,
Vingmed-General Electric Healthcare) cihazi ile analiz edildi.
Doku senkronizasyon goriintiileme i¢in alinan goriintiilerde, solV
septal ve lateral segmentler isaretlendi ve septo-lateral gecikme
olup olmadig: kaydedildi. Sonuglar ortalama + standart sapma ola-
rak gosterildi ve ortalamalarin karsilastirilmasinda Wilcoxon sig-
ned rank test kullanildi.

Bulgular: Hastalarin tiimiinde sagV yerlestirilmesi sirasinda sep-
tum ile lateral duvar arasinda bazal degerlere oranla belirgin int-
raventrikiiler gecikme meydana geldi (52.9+20.7 ms’ye karsin
20.6+14.6 ms, p<0.001). SolV yerlestirilmesi uygulandiginda tiim
hastalarda intraventrikiiler gecikme bazal degerlerden daha kisa
oleiildii (12.7£12.1 ms’ye karsin 20.6+14.6 ms, p=0.001). Hastalarda
ameliyat sirasi kalp pili teli yerlestirilirken, ameliyat sonrast donem-
de asenkroni Ol¢limleri yapilirken ve teller alindiktan sonra hicbir
komplikasyon goriilmedi.

Sonug: Koroner arter bypass greftleme ameliyati uygulanan hastalar-
da gecici epikardiyal pace tellerinin sag ventrikiil yerine sol ventrikii-
le yerlestirilmesi daha uygundur.

Anahtar sozciikler: Yapay kalp pili/yontem; kardiyomiyopati, dilate/tera-
pi; koroner arter bypass greftleme ameliyati; ekokardiyografi, Doppler; sol
ventrikiil; sag ventrikiil.

Received. August 7, 2009 Accepfted. February 1, 2010

Correspondence: Onursal Bu ra, M.D. Kartal Kosuyolu Y ksek htisas E itim ve Arastirma Hastanesi Kalp ve Damar Cerrahisi Klini i, 34846
Kartal, stanbul, Turkey. Tel: +90 216 - 459 44 40 e-mail: onursalbugra@gmail.com

T rkG s Kalp Damar Cer Derg 2010;18(4):.247-251

247



Bu ra et al. Precise placement of temporary pacing wire after coronary artery bypass grafting surgery

Intraventricular mechanical asynchrony is the term used
for the action that is not performed by simultaneous
movements of all the segments of the left ventricle (LV)
during systole. The critical value for systolic asynchrony
is considered as the difference of 60 ms or of a greater
value between the measurements that are collected from
septum and basal parts of the lateral segments.'* The
asynchronous contractions cause a decrease in the per-
formance of the left ventricular systolic functions.* The
hemodynamic deterioration that is caused by this event
may result in the development of heart failure or deteri-
oration of preexisting heart failure. The delay in conduc-
tion inside the LV is demonstrated as a more important
factor in determining mortality than mean right atri-
al pressure, pulmonary capillary wedge pressure, arry-
thmias that are ventricular in origin and ejection frac-
tion.”! Bader et al.'® have found in their study that LV
asynchrony is a bad prognostic factor. In our study, our
goal was to investigate the LV asynchrony in patients
with possible need for a pacemaker in the postoperative
period after coronary artery bypass surgery.

PATIENTS AND METHODS
Patient population

A total of 18 consecutive patients (13 males, 5 females;
mean age 66.2+12 .4 years; range 47 to 77 years) under-
going coronary artery bypass grafting who were candi-
dates for a pacemaker placement postoperatively were
included in the study. All patients provided written
informed consent. Twelve of the patients (66%) had pre-
vious myocardial infarction, four patients (22%) had dia-
betes mellitus, and nine (50%) had hypertension.

The study protocol

Temporary epicardial pacing wires were intraoperati-
vely placed both on the right ventricle (RV) and LV in
all patients. The epicardial wires were placed on the RV
to the outflow tract and on the LV to the apex. On the
fifth postoperative day echocardiography was performed
and tissue Doppler measurements taken during basal,
RV pacing and LV pacing. During RV and LV pacing,
the heart rate was increased above the basal rate. During
the analysis, at least three cardiac cycles were recorded
in the tissue velocity imaging (TVI) mode. The recor-
ded images were analyzed by EchoPAC (EchoPAC 6.3,
Vingmed-General Electric Healthcare). In the images
that were collected for tissue synchronization LV septal
and lateral segments were marked and were subsequently
analyzed for delay in the septo-lateral segment.

Conventional transthorasic echocardiographic TVI
evaluation

Transthoracic echocardiographic studies were per-
formed, with the patient in the left lateral position,
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using GE Vingmed Vivid 5 system (Vingmed Ltd,
General Electric Healthcare) in accordance with recom-
mendations proposed by the American Society of
Echocardiography.” Tissue Doppler sampled at the mit-
ral and tricuspid annulus in the apical four-chamber
view was used to derive peak tricuspid annular systo-
lic velocity.

Color-coded tissue Doppler cine loops were obta-
ined as routinely performed in our echocardiography
laboratory from three beats obtained in the apical
four-chamber view at the depths of 14+2 cm with pulse
repetition frequency set at 1 kHz, Nyquist velocity
range +16 cm/second and frame rates 99+9 Hz. Initial
length for longitudinal strain assessment was set at 12
mm and regions of interest (20+2 mm by 7+1 mm) were
placed in the basal segments of the interventricular sep-
tum, and left ventricular lateral wall (Fig. 1). Left vent-
ricular lateral wall dyssynchrony was determined as the
difference in time to peak strain between the left ventri-
cular lateral wall and the septum.

Statistical analysis

The statistical analysis was performed using the SPSS
for Windows version 11.0 (SPSS Inc., Chicago, Illinois,
USA). The results were shown in mean + standard devi-
ation and differences between two pacing sites were
assessed using the Wilcoxon signed rank test. A p<0.05
was considered statistically significant.

RESULTS

In all patients, during RV pacing significant intravent-
ricular delay was documented between the septum and
the lateral wall (52.94+20.71 ms versus 20.61+14.63
ms; p<0.001). During LV pacing in all patients intra-
ventricular delay was measured shorter than the basal
value (12.72+12.08 ms versus 20.61+14.63 ms; p=0.001)
(Table 1). No complications were observed in all patients
during the placement of intraoperative pacing wires,

Fig. 1. The color-coded tissue Doppler image belc.).riéé_fo_ one pajl_—
tient.
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Table 1. During right ventricle pacing significant intraventricular delay was
documented between the septum and the lateral wall. During left ventricle
pacing intraventricular delay was measured shorter than the basal value in

all patients

Patient Basal septo-lateral RV pacing septo-lateral ~ LV pacing septo-lateral

number delay (msn) delay (msn) delay (msn)
1 42 61 30
2 0 51 0
3 0 48 0
4 37 58 31
5 31 40 4
6 33 60 23
7 30 40 11
8 42 70 39
9 32 57 25
10 8 22 5
11 18 83 9
12 5 66 5
13 20 86 20
14 12 58 4
15 10 21 7
16 10 70 8
17 35 54 8
18 6 8 0

RV: Right ventricle; LV: Left ventricle.

in the postoperative period when asynchrony measu-
rements were performed and after the removal of the
wires. There was no increase in the drainage volumes.
Six patients were excluded from the study because of
nonfunctioning RV pacing wires. There were no signi-
ficant problems in the wires that were placed in the left
ventricle.

DISCUSSION

In open heart surgery, there is a need for pacema-
ker postoperatively in 2 to 4% of patients.®® In coro-
nary artery bypass grafting surgery this need is aro-
und 4%.1"% In patients that require repetitive surgeri-
es this percentage increases up to 10%.""" During the
use of pacemakers the ventricles are stimulated from a
different pathway and the different electrophysiologic
characteristics of the structures that form the cardiac
system there is a production of nonphysiologic impulse
by the generation of pacemaker stimulus. This abnor-
mal activation pattern causes a contraction that is non-
homogenous in the LV, defects in the myocardial per-
fusion, increase in the sympathetic activation, fibrosis,
and as a result of all of these changes a reconstructi-
on occurs in the conduction system of the heart. The
effects of RV pacing has been investigated in studies
that evaluate the middle and long term effects of this
pacing and showed that there are changes in the ejec-
tion fractions of the patient’s hearts. These changes
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have been attributed to the abnormal stimulation of the
ventricles that causes interventricular and intraventri-
cular asynchronous activities. Due to the asynchrony
there are nonsimultaneous contractions in the myocar-
dial walls that result in entrapment of the volume in
the contracted ventricle, not enough increase in vent-
ricular pressure and unsuccessful myocardial contrac-
tion that does not provide adequate volume. All these
events cause deterioration in ventricular global func-
tions. The regions that are activated early are predis-
posed to a decrease in their myocardial wall thickness
whereas the regions that are activated late are observed
to develop hypertrophy.

During normal LV activation LV segments contract
simultaneously."” All the ventricular segments must
contract in a time period of up to 40 ms. If the seg-
ments do not contract simultaneously than the LV systo-
lic performance deteriorates because of the asynchro-
nous movements. The segments that contract late cause
an increase in wall tension of the early contracted seg-
ments, an increase in end systolic pressure and a decre-
ase in relaxation. While the regions that contract early
cannot provide pressure to start an ejection; the regi-
ons that contract late due to an increase in pressure ear-
lier, contract against this increased pressure and this
event causes a paradoxical increase in tension in the
regions that have already completed their contraction.
A delay in LV lateral wall activation and a delay in the
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posteromedial papillary muscle contraction contribute
to the development of mitral insufficiency.

Breithardt et al.'¥! found that the delay in the septum
lateral wall is an important predictor of the interventri-
cular asynchrony in echocardiographic evaluations. By
the use of the tissue Doppler echocardiographic studies,
different myocardial segment peak systolic or diastolic
velocities are determined as compared to the beginning
of the QRS. The evaluation of asynchrony is based on
the time difference between the peak myocardial veloci-
ties. The time difference between the two different seg-
ment velocities are measured in ms and the values that
are calculated are used to demonstrate the asynchrony.
The difference between the earliest and the latest peak
velocities must be greater than 60 ms to be considered
as asynchrony.

The RV pacing has disadvantages that it may cause
LV dysfunction that can not be converted. Right ventri-
cular apical pacing may especially cause different levels
of preload in different myocardial segments. Compared
to the segment that is further away from the place that
is paced there is less use of oxygen and glucose and the
result is the formation of weaker contractions. In the
studies of DAVID (dual chamber and VVI implantab-
le defibrillator) and MADIT II (multicenter automatic
defibrillator implantation trial) in patients having chro-
nic RV pacing there is a detection of more cases of new
or worsened heart failure, increase in hospitalization
secondary to heart failure and death.!'*!>! Chronic RV
pacing causes LV wall tension, distraction in homogene-
ity of the myocardium, disorganization of the myocardi-
al fibers, and all these result in injury of the LV myocar-
dial cells.'"! Inferolateral myocardial perfusion defect
due to right ventricular pacing have been reported.”*”

The results of Blanc et al.?!l are similar to our fin-
dings. A delay in intraventricular conduction is obser-
ved in 27 patients and if patients received LV pacing or
biventricular pacing the return of the acute hemodyna-
mic parameters to basal values was statistically signi-
ficant when compared to the patients that received RV
pacing that showed no significant improvement.*!

In our study the main finding is the demonstrati-
on of the intraventricular delay between the septum and
the lateral wall compared to the basal values during RV
pacing. Contrary to this finding, all patients who had LV
pacing had shorter intraventricular delay values compa-
red to the basal values. As a result of all of these obser-
vations, in patients with possible need for a pacemaker
in the postoperative period, the temporary pacing wires
should be placed on the LV.
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