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a  b  s  t  r  a  c  t

The  present  case  report  describes  a 53-year-old  man  with  drug-resistant  heart  failure.  Electrocardiogram
showed  complete  right-bundle  branch  block  and  left  anterior  fascicular  block.  A cardiac  resynchro-
nization  therapy  (CRT)  device  was  implanted  in  him  because  echocardiography  showed  obvious  left
ccepted 30 December 2013

eywords:
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ventricular  dyssynchrony  between  septal  and  lateral  walls.  After  CRT  implantation,  dyssynchrony  was
improved  and  ejection  fraction  was  increased.  Evaluation  of  coexisting  left  hemiblock  and  left  ventricular
dyssynchrony  may  be needed  in patients  with  atypical  indications  for  CRT.
<Learning  objective:  Cardiac  resynchronization  therapy  (CRT)  for  patients  with  complete  right-bundle

 still  

 may  

4  Jap
ight-bundle branch block
eft anterior fascicular block

branch  block  (CRBBB)  is
between  the  pacing  sites
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Cardiac resynchronization therapy (CRT) has emerged as an
ffective therapy for drug-refractory congestive heart failure
atients. Standard selection criteria for CRT include severe heart
ailure, systolic dysfunction, and a wide QRS complex on the sur-
ace electrocardiogram. However, CRT for patients with complete
ight-bundle branch block (CRBBB) is still controversial.

ase report

A 53-year-old man  who experienced heart failure symptoms
rom the past 2 years previously had been admitted to hospital for
ongestive heart failure twice in the past year. Although optimal
edical therapy including maximally tolerated doses of �-blockers,

ngiotensin II receptor antagonists, loop diuretics, spironolactone,
nd digitalis was taken, his symptoms were not improved. He
as transferred to our hospital for further evaluation. On phys-

cal examination, his blood pressure was 94/76 mmHg, his pulse
ate was 88 beats per minute, and his New York Heart Association

unctional class was at III. Laboratory evaluations revealed eleva-
ion of the plasma N-terminal pro B-type natriuretic peptide level.

 chest radiograph showed cardiomegaly (Fig. 1A). The 12-lead
lectrocardiogram showed CRBBB and left anterior fascicular block
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controversial.  Presence  of  hemiblock  and left ventricular  dyssynchrony
be essential  to determine  CRT  indication  even  in patients  with  CRBBB.>
anese  College  of  Cardiology.  Published  by Elsevier  Ltd.  All  rights  reserved.

morphology (Fig. 1B). A transthoracic echocardiography showed
marked left ventricular (LV) dilatation with severe systolic dysfunc-
tion, an ejection fraction of 29%, and mild mitral regurgitation.

Echocardiographic dyssynchrony analysis was performed a
Vivid 7 system (GE Vingmed Ultrasound, Horten, Norway) to
evaluate the indication for CRT. In the M-mode image of the septal-
to-posterior wall motion, posterior wall motion was  paradoxically
faster than septal wall motion (Fig. 2A). Similarly, speckle tracking
echocardiography revealed obvious dyssynchrony between oppo-
site walls, in which contraction may  be modified by CRT (Fig. 2B)
[1]. Coronary angiography revealed no significant stenotic lesion,
and he was  diagnosed as having nonischemic cardiomyopathy.
Then, the patient was  thought to be a CRT responder, and CRT-
defibrillator (CRT-D) was  selected due to episodes of non-sustained
ventricular tachycardia. A CRT-D device was implanted according to
a triangle ventricular pacing technique due to a markedly enlarged
LV end-diastolic volume of 349 ml,  i.e. conventional bi-ventricular
pacing from the right ventricular (RV) apex and LV plus additional
pacing from the RV outflow tract, using a Y connector to bifurcate
the RV bipolar output of the device into an anode and a cathode [2].
The LV lead was placed in a lateral branch of the coronary sinus.

The New York Heart Association functional class immediately
improved to class II after the CRT-D implantation. One year after the
CRT-D implantation, the plasma N-terminal pro B-type natriuretic
peptide level dropped from 2403 to 168 pg/ml, cardio-thoracic ratio
decreased from 57% to 46% on the chest radiograph (Fig. 3A), and

QRS duration decreased from 180 ms  to 160 ms  (Fig. 3B). Echocar-
diographic study also showed decreased LV end-diastolic/systolic
volume from 349/248 ml  to 139/71 ml,  and LV ejection fraction
was increased from 29% to 49%. Speckle tracking echocardiography

vier Ltd. All rights reserved.
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Fig. 1. (A) Chest radiograph, and

btained one year after CRT-D implantation showed more resyn-
hronized wall motion (Fig. 2C).

iscussion
Although remarkable symptomatic improvement is seen in
any patients with CRT, up to 30% of subjects who partici-

ated in CRT trials failed to respond to therapy or may  have

ig. 2. (A) M-mode recording showed that the septal-to-lateral wall motion delay was  17
eft  ventricular basal septum portion and left ventricular lateral portion by speckle tracking
o  dyssynchrony in left ventricle.
lectrocardiogram on admission.

worsened [3]. Benefits of CRT therapy in the setting of CRBBB
have been debated with arguments for both sides. Some stud-
ies have suggested little or no benefit from CRT in patients with
CRBBB. Bilchick et al. reported that the presence of CRBBB was

associated with worse overall survival compared with complete
left bundle branch block (40.3% versus 29.7% at 3 years) [4].
This study, however, did not analyze the aspect of mechanical
dyssynchrony.

2 ms,  (B) the time difference of first peak on the radial strain–time curves between
 echocardiography was 190 ms  and (C) speckle tracking echocardiography revealed
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ig. 3. (A) Chest radiograph (top: frontal view; and bottom: lateral view) and (
mplantation.

In a work by Fantoni et al., right and left ventricular elec-
roanatomic activation maps were evaluated in 100 consecutive
atients who were referred for CRT therapy. Significant delay in the
V endocardial activation sequence was seen in most patients with
RBBB morphology and left axis deviation [5]. Some studies showed

mprovement in quality of life, New York Heart Association func-
ional class, and other measurements of functional capacity, but
nly when a coexisting left hemiblock was present in patients with
RBBB [6,7]. Furthermore, Leong et al. [8] showed that LV dyssyn-
hrony was identified as an independent predictor of all-cause
ortality or heart failure hospitalization among CRBBB patients
ith CRT implantation during long-term follow-up.

The left anterior fascicle normally activates the anterosuperior
ortion of the left ventricle early during the QRS complex. With left
nterior fascicular block, this region is activated later than normal,
esulting in unbalanced inferior and posterior forces early during
entricular activation (initiated by the left posterior fascicle) and
nopposed anterosuperior forces later during the QRS complex.
herefore, left anterior fascicular block could result in paradoxical
yssynchrony.

Thus, one plausible reason why the present case with CRBBB
esponds to CRT therapy may  be the coexisting left anterior fasci-
ular block and LV dyssynchrony. The present case indicates that
oexisting left hemiblock and LV dyssynchrony are important to
redict the CRT outcomes because the effect of CRT could be caused
y the improvement of LV dyssynchrony. The presence of RBBB
orphology on the electrocardiogram does not exclude the pres-

nce of LV dyssynchrony, which may  be due to the co-existence
f hemi-block. Therefore, evaluation of LV dyssynchrony with
chocardiography should be performed and coexisting hemiblock
ould be an easy and useful predictor to estimate CRT responders

n patients with RBBB.

We  previously reported the advantages of triple-site ven-
ricular pacing compared to biventricular site pacing [2]. The
aseline LV end-diastolic volume was an independent predictor

[

ctrocardiogram at one year after cardiac resynchronization therapy-defibrillator

for the triple-site ventricular pacing responder. The receiver oper-
ating characteristic curve showed that LV end-diastolic volume of
>212 ml  had a sensitivity of 80% and specificity of 77% to distin-
guish triple-site ventricular pacing responders [9]. Therefore, we
chose triple-site ventricular pacing for the present case. However,
whether bi-ventricular pacing would have led to a response in the
present case was unclear.
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