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The difficulty in diagnosing LVH in the presence of CRBBB 
is presumably due to the Intraventricular Conduction Defect 

(IVCD). Since QRS duration reflects the degree of IVCD, the 
accuracy in diagnosis of LVH with CRBBB may depend on the 
severity of the conduction abnormality. Vandenberg et al 
evaluated several ECG criteria in the diagnosis of LVH in the 
presence of CRBBB but only four of these criteria had specifici
ties ranging from 66-96% and sensitivities ranging from 27-
68%, namely: 1) R in III+ S in III> 25 mm; 2) R in AVL > 12 mm; 
3) S in III + (R + S) in maximal precordial lead > 30 mm; 4) S in
III+ (R + S) > 30 mm +LAD. This study evaluated the applicability
of these criteria in varying degrees of right bundle branch block.
One hundred ninety-eight cases having CRBBB with QRS dura
tions ranging from 0.12 to 0.16 milliseconds were studied.
Forty-two percent (42%) had concommitant LVH while the
remaining 58% did not. LV mass index was determined from
echocardiograms using the PENN Method. Correlating each
criterion with the data subgrouped as to the QRS duration(+ 
LVHvs. -LVH, QRS = .12- .14 vs. QRS > .14), only criterion 3 was
reliable in diagnosing LVH in the presence of CRBBB on the
condition of a prolonged QRS duration of >.14. All results were
tabulated and analyzed using the Chi-square test.

INTRODUCTION 

The difficulty in diagnosing Left Ventricular Hypertrophy (LVH) 
in the presence of Complete Right Bundle Branch Block (CRBBB ) is 
presumbly due to the lntraventricular Conduction Defect (NCD ). 
Since QRS duration reflects the degree ofNCD, accuracy in diagno
sis ofLVH with CRBBB may depend on the severity of the conduction 
abnormality. 

In the review by Vandenberg et al, among the electrocardio
graphic (ECG) criteria evaluated for the diagnosis of LVH In the 
presence of CRBBB, only four criteria had sensitivities ranging from 
27-68% and specificities ranging from 66-96% namely: 1) R in III+
Sin III> 25 mm 2) R in AVL > 12 mm 3) Sin III+ (R + S) in maximal
precordial lead> 30 mm 4) S In III+ (R + S) > 30 mm+ LAD. 1 The lack
of specificity and sensitivity of these criteria may in part be due to
lack of correlation to the degree of severity of CRBBB.

This study aims to evaluate the applicability of these criteria in 
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varying degrees of severity of complete rtght 
bundle branch block in the Filipino popu
lation. 

MATERIALS AND METHODS 

From June 1989 to November 1992, all 
ECG tracings from Filipino subjects at St. Luke's 
Heart Institute ECG laboratory were retrospec
tively reviewed for the presence of CRBBB. The 
diagnosis of CRBBB is defined using standard 
criteria: (1) QRS duration = or >0.12 sec.; (2) 
secondary- R wave (R') in the right precordial 
leads with R' > the initial R wave; (3) a delay in 
the onset of the intrinsicoid deflection in the 
right precordial leads > 0.05 second; and (4) 
wide S wave in leads V5 and V6.2 

Excluded from this study were patients 
with myocardial infarction, previous cardiac 
surgery, ages younger than 35 years. and rhythm 
other than sinus. All ECGs were retrieved and 
reviewed regardless of the original reading. 

All ECGs were obtained using a multi
channel recorder at a paper speed of25 mm/sec 
and calibrated at 10 mv. Measurements were 
made manually by two independent observers 
who had no knowledge of the 2-D 
echocardiograms. In this population the four 
diagnostic criteria introduced by Vandenberg 
mentioned earlier were applied. 

The echocardiograms of these patients were 
also reviewed by one observer who had no 
knowledge of ECG results and clinical history. 
Echocardiograrns were performed using a com
mercially available echo machine (Toshiba SSH 
160A) with a 3.75 MHz transducer. LV mass 
index was measured using the PENN method.3 

All results were tabulated and analyzed 
using the Chi-square test. 

RESULTS 

A total of 198 cases were included in this 
study, all having CRBBB with QRS durations 
ranging from 0.12 to 0.16 seconds. Forty-two 
percent (42%) had concomittant LVH while the 
remaining 58% did not (Figure 1). Correlating 
each criterion individually with the data 
subgrouped as to the QRS duration (+ LVH vs. 
- LVH, QRS = .12-.14 vs. QRS > .14, when
criteria 1,2 and 4 were applied) (Figures 2,3,5),
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there was no significant difference In the CRBBB 
subgroups (P values ranging from 0.4757 to 
0.9624) as regards the presence/absence of 
LVH and QRS duration, indicating no added 
contribution of these criterta to the diagnosis of 
CRBBB of varying degrees of severity (reflected 
in the QRS duration) or in the presence of a 
concomittant LVH). 

CRBBB - LVH 

58i� 

CRBE:B + LVH 

42:-� 

FIGURE 1: Distribution of CRBBB Cases (by ECG) as to 
Presence/ Absence of LVH (by 2D ECHO). 
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FIGURE 2: Distribution of Cases Using Criterion R in I+ S In 
III> 25.
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FIGURE 3: Distribution of Cases Using Criterion R In 
AVL > 12. 
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FIGURE 4: Distribution of Cases Using Criterion S In III + 
(R+S) > 30. 

There was. however, a significant differ
ence in the CRBBB subgroups (P = 0.00125) 
when the third criterion was applied (Figure 4) 
indicating the applicability of this criterion in 
the diagnosis of CRBBB in the presence of a 
concomittant LVH on the condition of a pro
longed QRS duration of> 0.14. 
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p = 0.6757 
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p=0.7150 

Figure 5: Distribution of Cases Using Criterion S In III + (R 
+ S) > 30 + Left L Axis Deviation.

DISCUSSION 

This study analyzed several ECG para
meters in an effort to define criteria that would 
enable the diagnosis of LVH in the presence of 
CRBBB. This study differs from previous at
tempts to define ECG criteriaforLVH in that the 
degree of severity of CRBBB was utilized. 

In previous studies attempting to assess 
the usefulness of ECG criteria for diagnosing 
L VH In the presence of CRBBB, the results have 
been contradictory. Vittorio de Leonardis et al 
found that conventional ECG does not reliably 
detect LVH in the presence of CRBBB. 
Vandenberg et al claimed that in general, limb 
lead voltage criteria such as R in AVL > 12 mm 
had higher sensitivities than criteria such as 
SVl + RV5, V6 > 35 mm. Their data indicate that 
in the presence of CRBBB, ECG criteria for LVH 
based on the magnitude of right precordial S 
waves have a very low specificity and ECG 
recognition ofL VH will de pend primarily on limb 
lead criteria or combinations of criteria. 4 

No subjects in this study fulfilled the crite
rion SVl +RV5. RV6>35. Thismaybe dueto the 
marked attenuation of the S wave in the pres

ence of CRBBB. 
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CONCLUSION 

The data suggest that the criteria evalu
ated by Vandenberg are poor indicators for LVH 
except for SIII + R + S (maximal pre cordial leads) 
=or> 30mm which is significant only if the QRS 
duration is> 0.14. 

The data are similar to that of de Leonardis 
et al, indicating that conventional electrocar
diographic criteria are not reliable in diagnosing 
LVH in the presence of CRBBB. On the other 
hand, it was confirmed that a criterion of 
Vandenberg et al, namely SUI + R + S (max 
precordial leads) = or> 30, is reliable only if the 
QS duration is more than 0.14. 
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