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Abstract: Despite of optimal pharmacotherapy, a substantial proportion of heart failure (HF) patients (pts)

still have significant symptoms and shortened survival.  During the past decade, cardiac resynchronization
therapy (CRT) using biventricular pacing (BVP) emerged as a promising technique to treat pts with

Intraventricular dyssynchrony (IVD) refractory to drug therapy. Other arguments support the concept that
left ventricular pacing (LVP) alone by reversing IVD may be sufficient to improve LV function and

clinical status to the same extent as BVP aim to compare the short term clinical and echocardiographic
variables obtained by LVP and BVP in pts with advanced HF. Twenty seven pts (19 males & 8 females)

with a mean age of 51.19+11.09 yrs with severe HF and ventricular dyssynchrony as evidenced by QRS
duration >150 ms and/or intra ventricular mechanical delay (IVMD) >60 ms by Tissue Doppler (TDI)

were subjected to baseline clinical and echocardiographic assessment.  After implantation of a multisite
pacing device, all pts. were randomized into two phases (3 months each) of LV and BV pacing in a

crossover design.  Only 20 pts completed the two phases of the study and at the end of each phase
clinical and echocardiographic assessment were repeated and compared to baseline data. Compared to

baseline, both LVP and BVP caused similar significant improvement in EF% from 28.7+4.9% to
37.6+6.4% (P< 0.001) and 39.1+8% (P< 0.001) respectively and in mitral regurgitation area from 6.7+4.9

cm  to 5.2+4.3 cm  (P= 0.005) and 4.4+4.6 cm  (P< 0.001) respectively. LVP & BVP resulted in reverse2 2 2

remodeling as evidenced by significant reduction of LVEDD from 74.6+10 mm to 71.6+12.1 mm (P=

0.012), and 67.2+18 mm (P= 0.04) for LVP and BVP respectively as well as significant reduction in
LVESD from 63.1+10 mm to 59.1+12.2 mm (P= 0.007) and 57.2+12.5 mm (P= 0.001) respectively.

Although the reduction in LV dimensions were more evident with BVP than LVP this wasn't statistically
significant (P> 0.05). Both LVP and BVP resulted in similar significant increase in the diastolic filling

time from 224+78 ms to 282+87 ms (P= 0.002) and 296+107 ms (P= 0.001) respectively. Although BVP
resulted in significant shortening in the QRS width from 171+28 ms to 150+26 ms (P= 0.007) and

significant reduction in interventricular delay from 55.2+26.5 ms to 32.8+17.2 ms, (P= 0.002), yet both
modes of pacing induced significant reduction of IVMD as assessed by TDI from 114+61 ms to 56+28.8

ms (P< 0.001) and 47.3+28.6 ms (P< 0.001) for LVP and BVP respectively.  Both LVP & BVP resulted
in almost the same degree of improvement in clinical data: NYHA functional class from 3.3+0.5 to

2.2+0.7 (P< 0.001) and 1.9+0.6 (P< 0.001) respectively, 6 minute walk test from 277+91 m to 358+106
m (P< 0.001) and 372+95 m (P < 0.001) respectively and QOL score from 64+12.1 to 35.8+15.2 (P<

0.001) and 33.1+14.8 (P< 0.001) respectively.  Our data clearly show that, cardiac resynchronization can
be achieved by both biventricular as well as LV pacing alone.  The latter one could achieve correspondly

similar though insignificantly less improvement in EF% and LV dimensions and MR area.  LV pacing
can serve as alternative to the costly more complex and more lengthy procedure of BV pacing in patient

with refractory HF.

Key Words: Congestive Heart Failure, Cardiac Resynchronization Therapy, Biventricular Pacing, Left
Ventricular Pacing.

INTRODUCTION

Despite  recent  advances  in  drug  therapy,

congestive  heart  failure  (CHF)  remains  a major
healthcare  problem  associated  with  a  poor quality

of life and a high mortality rate. Beta blockers
angiotensin – converting enzyme inhibitors (ACE

inhibitors) and aldosterone antagonists, have all been

shown to improve survival and reduce major heart
failure morbidity when used appropriately in heart

failure patients . However by optimal[1 , 2 , 3 ]

pharmacotherapy alone, a substantial portion of HF

patients still have significant symptoms and shortened
survival. 
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During the past decade, cardiac resynchronization

therapy (CRT) using biventricular pacing (BVP)
emerged as a promising technique to treat pts with

IVD refractory to drug therapy. Many other arguments
support the concept that left ventricular pacing (LVP)

by reversing IVD is sufficient to improve LV function
and clinical status at the same extent as BVP.

 
Aim of  Work: To compare the short term clinical and

echocardiographic variables between LVP and BVP in
pts with advanced HF 

MATERIALS AND METHODS

Patients: Twenty seven consecutive patients with

advanced heart failure (NYHA class III or IV) were
studied. They included 19 males and 8 females, with

a mean age of 51.19+11.09 yrs. All patients were
admitted to the Critical Care Unit, Cairo University for

biventricular pacemaker or triple chamber ICD
implantation. At time of the study 25 patients were in

sinus rhythm and 2 patients had atrial fibrillation (AF)
with high grade AV block. They were indicated to

resynchronization therapy on the basis of the following
inclusion criteria: Advanced heart failure of any

etiology (idiopathic in 19 and ischemic in 8 pts) on
optimal drug therapy, NYHA class III or IV, LVEF <

35%, LVEDD > 55 mm and ventricular dyssynchrony
as evidenced by QRS or TDI: QRS duration > 150 ms,

and/or by TDI difference between any 4 LV segments
in time to start of systolic contraction > 60 ms.

We excluded from the study pts with uncorrected
valvular disease or dysfunctional prosthetic valve,

recent ischemic episode or correctable coronary heart
disease, severe primary pulmonary disease, renal or

hepatic disease, frequent atrial and/or ventricular
premature beats and suboptimal echocardiographic

window with poor image quality.

Methods: The studied patients were subjected to
baseline assessment including full history taking and

clinical examination, assessment of the NYHA class,
twelve lead ECG, chest X-ray and full lab

investigation, quality of life questionare "Minnesota
questionnaire", exercise test, i.e. 6-minute walk test and

echocardiographic examination including TDI to assess
LV dyssynchrony.

Patients Were Randomized into Two Phases with

Cross Over: 

1. Biventricular pacing (BVP) phase for 3 months.
2. Left ventricular pacing (LVP) phase for 3 months.

During the first phase 14 patients underwent BVP

while 13 patients underwent LVP.

At the end of each phase follow up was done

including clinical evaluation (NYHA classification,
Q O L q ues tio nna ire  and  exerc ise  test)  and

echocardiographic examination.

Implantation Technique: Twenty four patients with
sinus rhythm had implanted biventricular pacemaker.

One patient with sinus rhythm had received
biventricular ICD. One patient with AF had implanted

Dual chamber Pacemaker  to pace the 2 ventricles
simultaneously by putting the LV lead in the atrial port

and programming the AV delay to the shortest value
"10 ms",  the other AF patient had implanted

biventricular pacemaker with closing the atrial port
(table 1).

Left Ventricular Pacing: Epicardial LV pacing was

obtained via the coronary sinus in all patients. The
coronary sinus lead was advanced into the coronary

sinus trying to position it in the lateral, Posterolateral
or anterolateral branches targeting a stable position and

an acceptable threshold. However in 2 patients we had
to put the lead in the posterior branch and in another

one in the great cardiac vein due to inaccessible
another branches (table 2).

RESULTS AND DISCUSSION

Results: A total of 27 consecutive patients were

successfully implanted, Only 20 patients completed
both phases of the study, 6 patients died (3 of

refractory heart failure, 2 of sudden death and 1 of
cerebrovascular accident) and 1 patient refused follow

up visits. The underlying cardiac pathology of the 6
mortality was ischemic in 4 patients and idiopathic in

2 patients and the functional class was NYHA IV in 4
patients and III in 2 patients. The underlying rhythm

was sinus in all these patients.
Thus only 20 patients were eligible for comparison

between LV and BV pacing for 6 months-Evaluation
included 13 males, 7 females, with a mean age of

50.7±11.9 yrs and a mean EF% of 28.7±4.9%. The
underlying cardiac pathology was idiopathic in 16

patients and ischemic in 4 patients.  The functional
class was NYHA III in 14 pts and IV in 6 pts. The

underlying rhythm was sinus in 18 pts and AF in 2 pts
who were pacemaker dependant.

The results of follow up will be expressed in terms
of the effect of LV and BV pacing on:

1. Left ventricular systolic function (echo-Doppler).
2. Left ventricular diastolic function (echo-Doppler

and colored M-Mode Doppler).
3. Cardiac resynchronization indices (ECG and

echocardiography criteria).
4. Clinical data (Exercise test, NYHA class and

QOLScore).
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Table 1: Devices used

Device ICD Guidant Contak Sorin Living CHF Sorin New Living CHF Guidant Insignia

No. of pt. 1 13 8 4 1

Table 2: Pacing sites

Site Lateral Anterolateral Posterolateral Posterior Great cardiac

No. of pt. 10 10 4 2 1

Effect on LV Systolic Function:

Left Ventricular EF%  and Mitral Regurgitation
Area (Figs. 1 & 2): Compared to baseline, both LVP

and BVP caused similar significant improvement in
EF% from 28.7+4.9% to 37.6+6.4% (P< 0.001) and

39.1+8% (P< 0.001) respectively and in mitral
regurgitation area from 6.7+4.9 cm  to 5.2+4.3 cm  (P=2 2

0.005) and 4.4+4.6 cm  (P< 0.001) respectively.2

Left Ventricular Dimensions (Fig. 3): Both modes of
pacing resulted in reverse remodeling as evidenced by

significant reduction of LVEDD from 74.6+10 mm to
71.6+12.1 mm (P= 0.012), and 67.2+18 mm (P= 0.04)

respectively and also significant reduction in LVESD
from 63.1+10 mm to 59.1+12.2 mm (P= 0.007) and

57.2+12.5 mm (P= 0.001) respectively.  Although the
reduction in LV dimensions were more evident with

BVP than LVP this wasn't statistically significant (P>
0.05).

II) Effect on Lv Diastolic Function(table 3 & Fig.

4): Compared to baseline, there was no significant
changes in the peak E-wave velocity nor in the peak A

wave velocity with both modes of pacing, although the
E/A ratio exhibited a trend towards lower values with

both modes of pacing denoting better filling but it
doesn't reach statistical significant value. Also

deceleration time was insignificantly increased after LV
and BV pacing reflecting better filling pattern.

On the other hand both LVP and BVP resulted in
similar significant increase in the diastolic filling time

from 224+78 ms to 282+87 ms (P= 0.002) and
296+107 ms (P= 0.001) respectively.

III) Effect on Cardiac Resynchronization Indices:
ECG Criteria (Fig. 5): Compared to baseline, the

QRS width did not have any significant reduction after
LVP (from 171±28 ms to 168±39 ms, P = 0.758) but

showed significant reduction after BVP (from 171±28
ms to 150±26 ms, P = 0.007) also BVP resulted in

borderline significant reduction in QRS width when
compared with LVP (P = 0.05)

Echocardiography Criteria:

1- Intraventricular Mechnical Delay (IVMD) By TDI
(fig. 6, 7, 8): Both modes of pacing induced significant

reduction of IVMD as assessed by TDI from 114+61
ms to 56+28.8 ms (P< 0.001) and 47.3+28.6 ms (P<

0.001) for LVP and BVP respectively with borderline

significant reduction in IVMD with BVP when

compared with LVP (P = 0.048).

2- Inter Ventricular Delay (Inter VD) by Pulsed
Wave Doppler (PWD}: Compared to baseline, the

inter VD insignificantly decreased after LVP (from
55.2±26.5 ms to 41.1±26.1 ms, P = 0.193) but

significantly decreased after BVP (from 55.2±26.5 ms
to 32.8±17.2 ms, P = 0.002) with no significant change

when the two pacing modes were compared together (P
= 0.171). 

IV) Effect on Clinical Data(Table 4 & Fig. 9, 10):

Both modes of pacing resulted in almost the same
degree of improvement in clinical data: NYHA

functional class from 3.3+0.5 to 2.2+0.7 (P< 0.001)
and 1.9+0.6 (P< 0.001) for LVP and BVP respectively,

6 minute walk test from 277+91 m to 358+106 m (P<
0.001) and 372+95 m (P < 0.001) for LVP and BVP

respectively and QOL score from 64+12.1 to 35.8+15.2
(P< 0.001) and 33.1+14.8 (P< 0.001) for LVP and

BVP respectively

Responders to CRT (Table 5):
1) Clinical Improvement: Patients were considered

clinically better if there is at least one class
improvement in the NYHA class, 10% improvement in

the heart failure related QOL and increase in the
exercise capacity at follow up. Using this criteria 19

pts out of the 20 pts exhibited clinical improvement
with either mode of pacing.

2) Cardiac Function Improvement: Patients were

considered responders if there is at least 25% increase
in EF% after pacing for 6 months. Using this criteria

15 pts out of the 20 pts (75%) were considered
responders and 5 pts (25%) were considered non-

responders.

Discussion: A rapidly evolving adjunctive non
pharmacological Therapeutic modality involves using

implanted electrical devices have been proposed during
the last two decades to treat patients refractory to drug

therapy. Within a short period of time, a new therapy
known as cardiac resynchronization therapy (CRT) has

been evolved for treating heart failure discoordinate
wall motion due to conduction delay .[4]

Such a heart has a widened QRS interval,
particularly having a LBBB morphology. However, the

QRS  duration  is  an  indirect  marker of mechanical
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Fig. 1: Effect of the two pacing modes on systolic function

Fig. 2: Effect of the two pacing modes on MR area. 

Fig. 3: Effect of the two pacing modes on LV dimensions. 

Table 3:  The diastolic filling parameters after pacing.

Variable Baseline LV pacing P value BV pacing P value

M ean ± SD M ean ± SD M ean ± SD

E-velocity (cm/sec) 80.6±20.2 64.2±17.9 0.125 66.2±23.6 0.168

V-velocity (cm/sec) 60.2±21.9 66.5±28.7 0.353 61.3±20.8 0.326

E/A ratio 1.6±1.1 1.3±1 0.066 1.3±0.9 0.085

Deceleration time (ms) 122.1±34.5 149.9±37.2 0.163 145.4±30 0.730

Filing time (ms) 224±78 282±87 0.002 296±107 0.001

P value is compared to baseline.                                                                P value LVP vs BVP = NS



Res. J. Medicine & Med. Sci., 4(1): 89-99, 2009

93

Fig. 4: Effect of both pacing modes on filling time. 

Fig. 5: Effect of both pacing modes on QRS duration.

Fig. 6: Effect of both pacing modes on IVMD by TDI.

Table 4:  Clinical data after pacing compared to baseline.

Variable Baseline LV pacing P value BV pacing P value

M ean ± SD M ean ± SD M ean ± SD

6 M WT (m)* 277±91 358±106 < 0.001 372±95 < 0.001

QOL score* 64±12.1 35.8±15.2 < 0.001 33.1±14.8 < 0.001

NYHA class** 3.3±0.5 2.2±0.7 < 0.001 1.9±0.6 < 0.001 

P value is compared to baseline 

 * P value LVP vs BVP= NS                   ** P value LVP vs BVP =  0.05
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Fig. 7: Improvement in IVMD after LVP. (individual data = 20 pts)

Fig. 8: Improvement in IVMD after BVP. (individual data = 20 pts)

Fig. 9: NYHA functional class change with LVP. (individual data = 20 pts).

Table 5: Responders to CRT. 

Definition of the responders Responders number and % Non-responders number and %

Clinically 19 (95%) 1 (5%)

Echocardiography 15 (75%) 5 (25%)
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Fig. 10:  NYHA functional class change with BVP. (individual data = 20 pts).

dyssynchrony, and recent studies have tested the
hypothesis that dis-coordinate wall motion is itself a

predictor of adverse outcome in CHF patients
independent of QRS duration.

Effective Delivery of CRT and Patients Selection:

Placement of the LV lead to a location that
resynchronizes the electrical and mechanical activation

sequence of the LV is key for successful CRT. Initial
lead placement was surgical, but in 1998 Daubert et al.

introduced a trasvenous approach via the coronary
sinus (CS) and this approach has since became the

mainstream method, employing specifically designed
leads to assist in placement . The experience from the[5]

large clinical trials suggests that the transvenous
approach succeeds in approximately 90% of attempts .[6]

In our center "Critical Care Unit, Cairo University"
and with improved lead technology and CS introducer

sheaths and with growing experience and learning
curve in CRT, only in one patient out of 28

consecutive patients we failed to implant the LV lead
transvenously due to difficulty to cannulate the CS and

this patient not included in the study. The LV lead was
placed in the free wall (lateral and postero-lateral

branches of CS) in 14 pts (52%) but in 13 pts (48%)
the lead was placed in the antero-lateral (10 pts),

posterior (2 pts) and great cardiac (1 pt) branches of
the CS due to anatomical and technical limitation. 

In our study the rate of complication was low.

There was one case of coronary sinus dissection with
no haemodynamic compromise . There were two cases

of LV lead displacement, one case of RV lead
displacement and one case of atrial lead displacement

and reposition was done. In Rennes hospital experience
, the rate of coronary sinus dissection was 2% (out of[7]

102 pts), but it was about 6% in the MIRACLE ICD

Trial (25 single site LV pacing) the incidence of LV
lead dislodgement has been reported at 5% to 10% in

the large studies .[8 , 9]

In our study all pulse generators used have

separate programmable RV and LV stimulation output
to allow randomization of our patients into BV pacing

(by simultaneously stimulating the right and left
ventricles) and LV pacing (by stimulating the left

ventricle only). Like most studies the inclusion criteria
c o m p r i s e d  p a t ie n ts  su ffe r in g  f ro m  d i la t e d

cardiomyopathy with EF < 35% and evidence of
ventricular dyssynchrony defined by QRS duration >

150 ms and/or intra VD > 60 ms. Our follow up data
is obtained after 2 active phases (3 months each) of

LVP alone and BVP  with a cross over design.

Effect on Systolic Function: In our study, the EF%
significantly increased immediately with LV and BV

pacing [from 28.7+4.9% to 37.6+6.4% (P< 0.001) and
39.1+8% (P< 0.001) respectively] with no superiority

of any pacing mode over the other (P = 0.449). Our
data were also in agreement with that of Garrigue et

al.,  who compared 2 active periods (2 months each)[10]

of LV and BV pacing to baseline with cross over

design in patients with AF and he reported a similar
significant increase in the LVEF% with each mode of

pacing (baseline: 25±8%, LV pacing 29±10%, BV
pacing 30±11%, P < 0.05) with no superiority of any

pacing mode over the other (P = NS) . Data from[10]

the BELIEVE study (2006), a multicenter study in

which patients were randomized to LV or BV pacing
with parallel design and followed up after 12 months,

also showed non inferiority of LVP over BVP with a
similar significant increase in EF% in each group, LV

group (EF% increased from 24.6%±6.2% to 29.8±9.7%,
P < 0.05) and BV group (EF% increased from

25.8±6.2% to 30.3±9.6%, P < 0.05) .[11]
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Again and in agreement with our study Touiza et
al.,  in a non randomized parallel study compared LV[12]

and BV pacing after a follow up period of 6 months,
reported increase in LVEF% with LV pacing (from
24.5±7.2% to 25.7±5.6%) and BV pacing (from
22.8±7.2 to 28.5±6.3%) and although LVEF%
improved more in the BV group than LV group this
increase was statistically insignificant (P = 0.06) .[12]

Effect on Mitral Regurgitation (MR): Our data
showed significant reduction in MR area with both
pacing modes. This improvement in MR area can be
explained by the effect of resynchronization on the
papillary muscles and the better cooptation of the
leaflets as a result of this synchronization. The decrease
in the contraction time possibly leads to a decrease in
the MR. The reversed remodeling and reduction of the
LV dimensions can also explain this improvement.

Our data about the effect of LVP on MR area
were in agreement with that of Etienne et al. in 2001
who reported significant reduction in MR after 6
months of LVP (from 11.5±6 cm  to 6.6±4 cm , P <2 2

0.05) . Also Blanc et al. in 2004 reported similar[13]

results with significant reduction in MR area after 12
months of LVP (from 8.1±4.5 to 4.9±5.5 cm , P =2

0.012) . [14]

Our data about the effect of BVP on MR area
were in accordance with that of Gaber et al. (2004)
which also showed significant reduction of MR area
after BVP . [15]

When the two pacing modes were compared
together, we showed that no significant difference
between the LV and BV pacing when their effects on
MR area are compared together (P > 0.05). Our data
were in agreement with that of Touiza et al. in 2001
who showed no any significant change in MR area
when LV and BV pacing were compared together (P =
NS) .[12]

Effect on Remodeling: It is unquestionable that BVP
is capable of inducing reverse remodeling as supported
by many trials . Our data were in agreement with[17]

that of these trials as evidenced by significant reduction
of LV dimensions with BV pacing.

The question is: Does LVP alone is also capable
of inducing reverse remodeling? We answered this
question by Yes as our data showed significant
reduction in LV dimensions with LVP alone. Our data
were in agreement with result of many study which
tested the effect of LV pacing only on remodeling.
Stellbrink et al. in 2001 reported significant decreased
(although borderline) in LVED volume in 10 patients
after 6 months of LVP only (LVEDV decreased from
244±83.7 ml to 215.7±85.3 ml after LVP, P = 0.05)

. Also Etienne et al. (2001) reported similar results[18]

in 23 pts with LVP only, after 6 months of follow up
with significant reduction in LV dimensions (from
73.2±6 mm to 71.2±7 mm for LVEDD and from

63.6±6 mm to 60.2±8 mm for LVESD: P < 0.05) .[12]

Blanc et al. in 2004 also reported similar results in 22
pts with LVP only after 12 months of follow up with
significant reduction in LV dimensions (from 76.5±9.4
mm to 72.8±1.4 mm for LVEDD and from 68±10 mm
to 61.13 mm for LVESD, P < 0.05) .[14]

Butter et al. in 2006, in subanalysis of PATH CHF
II, reported significant reduction in LVESV but no
significant change in LVEDV in narrow QRS group
(20 pts) and wide QRS group (8 pts) after 12 months
of LVP only and he explained the non significant
change in LVEDD by the high mean LVEDV and low
mean EF in this study when compared by other study
also the preload might have been elevated as result of
more MR with LVP .[19]

Although our data showed a trend toward more
reduction of LV dimensions with BVP yet, it was
statistically insignificant (P > 0.05) and this were in
agreement with that of the BELIEVE study which
showed no any significant change in LVES volume
when the two pacing modes are compared together (P
= NS). 

Effect on Diastolic Function: Compared to baseline,
there was no significant changes in the peak E-wave
velocity, the peak A wave velocity, the E/A ratio or in
the deceleration time with both modes of pacing. This
data can be explained by data obtained from Yu et
al.  who reported significant reduction in the peak E[1 6 ]

wave velocity after BV pacing and after RV pacing as
well with no significant change in A wave peak
velocity, according to this, the diastolic function
appears to be variably affected by any pacing mode
and  these  changes are  unlikely re lated  to
intraventricular dyssynchrony but related to atrio-
ventricular optimization .[16]

On the other hand our result showed significant
increase in the total filling time with both modes of
pacing when compared to baseline data, with no
significant change between LV and BV pacing (P >
0.05). Our data were in agreement with that of Yu et
al.,  who reported significant increase in the filling[16]

time after 1 week and after 3 months of BV pacing.
Oguza et al. also in 2002 confirmed this result after
BVP in 16 pts with DCM .[20]

This increase in the filling time can be explained
by the following: First, many patients showed initial
total fusion of early diastolic and atrial filling which
changed to abnormal relaxation and Pseudonormal
pattern. Second, CRT resulting in shortening of
isovolumic contraction time (as reported by Yu et al.,

 which is actually the wasted presystolic time after[16]

atrial filling is completed hence the contraction phase
is reduced resulting in increase the diastolic filing time.

Effect on Cardiac Resynchronization Indices:
Although BVP only resulted in significant shortening
in  the  QRS  width   and  significant  reduction  in
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interventricular delay, yet both modes of pacing

induced significant reduction of IVMD.However BVP

induced a borderline significant reduction in IVMD

when compared by LVP (P = 0.048). In our study the

IVMD was detected by TDI as the difference between

the latest and the earliest LV walls (septum, lateral,

anterior and inferior) to be activated.

Data obtained from Bordachar et al.  also showed[21]

a significant reduction in IVMD with LV and BV

pacing but with significant reduction in intra VD with

LVP when compared with BVP (P < 0.05) (21).

Almost similar data where obtained from the BELIEVE

study which showed a significant reduction in IVMD

with LV and BV pacing and although the reduction in

IVMD was more with LVP than BVP it was

statistically insignificant .[11]

We have also shown that CRT improves LV

synchronicity not only by the early stimulation of the

delayed walls, but also by homogenously delaying

those walls with early systolic contraction, causing all

walls to contract simultaneously irrespective of the

regional delay in relation to QRS onset. These regional

changes could be achieved as soon as CRT starts and

so the regression in the IVMD can be a good predictor

of the subsequent clinical improvement.

In our study, the most delayed walls were variable

being the lateral in 6 pts, inferior in 6 pts, anterior in

5 pts and septal in 4 pts. Yu et al.  reported a similar[16]

variation in the most delayed walls, so we can notice

that although there is a high percentage of pts at whom

the lateral wall is the most lately activated wall,

delayed segments differ from patient to other .    [16]

The effect of pacing on inter VD are logic, as the

LVP stimulates the LV ventricle independently of the

onset of Rt ventricle stimulation so it doesn’t result in

interventricular synchronization on contrary of BVP as

it stimulates the two ventricles simultaneously.

Our result about cardiac resynchronization indices

were in agreement with that of many recent trial which

showed that mechanical resynchronization can be

achieved without achieving electrical synchrony as LVP

induced  pro longed  Q RS dura tion (E lectrical

Asynchrony) and significant IVM D reduction

(Mechanical Synchrony).

Effect on Clinical Outcome and Exercise Tolerance:

Our result showed that both LV and BV pacing

resulted in significant improvement in 6 minute walk

distance, QOL score and NYHA class when compared

to baseline (P < 0.001) also there was no superiority of

BV pacing over LV pacing on clinical data except for

borderline significant improvement in NYHA class with

BVP over LVP (P = 0.05). These observed clinical

data were in accordance with that of the Path CHF

study  which compared to active period (4 week[22]

each) of uni LV and BV pacing to baseline in a

crossover design. In this study Aurrichio et al. reported

similar improvement in functional class, QOL score

and exercise tolerance in the 2 pacing modes .[22]

Again and in agreement with the previous study,

a similar improvement in functional class and exercise

performance was found in result of a study done by

Touiza et al. .[12]

Two recent studies tested the chronic effect of LV

pacing on clinical outcome and exercise tolerance after

12 months follow up period and the two studies

showed significant improvement in NYHA functional

class and exercise tolerance with LVP when compared

to baseline .[14 , 23]

Safety of Chronic LV Pacing: It has been

hypothesized that LV pacing may lead to worsening

electrical dispersion compared with BVP (26) and this

may increase the risk of malignant ventricular

arrhythmia. In our experience, sudden cardiac death

occurred in only 2 patients; moreover those 2 patients

were in the BVP phase of the study. Data from the

BELIEVE study showed that, sudden cardiac death

occurred only in 2 patients and a comparable number

of ventricular arrhythmia episodes were observed in LV

and BV pacing. Therefore these data suggest that LVP

does not appear to have any proarrhythmic effect.

Cost Effectiveness:

By Comparison to BVP, Lvp Offers Several

Technical and Economical Advantages: The presence

of 3 leads instead of 2 induced more adverse events

and increase the risk of venous thrombosis and

mechanical complication, LVP needs only a less

complex program and is less often subject to

dysfunction and finally, BVP is more expensive than

LV pacing as it implies implantation of a

supplementary right ventricular lead and a specific and

more costly device, in contrary to LVP which can be

achieved using conventional dual chamber pacemaker

or single chamber pacemaker (in patients with AF)

which represent a reasonable clinical and cost effective

choice in some areas with limited financial support.

Conclusion: This study in agreement with previously

published series, shows that permanent BVP improves

subjective and objective parameters in patients with

severe congestive heart failure. The new data are

consistent with our hypothesis that LVP alone can

achieves the same goals, although our ability to

differentiate was limited by a small sample size.

Individual patients may benefit more with one than

other resynchronization method, and differences

between methods may become evident by longer follow

up. However, if this short term similarly persists with
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long-term follow up, a CRT system with only LV

stimulation can serve as alternative to the costly more

complex and more lengthy procedure of BV pacing in

patient with refractory HF.
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