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ABSTRACT

The sensitivity, specificity, and predictive
values of 10 different ECG criteria were tested
against echocardiographically determined LV mass
using the elderly group aged 65 years old and above
as the study group. The results showed low

/sensitivity for the ECG but acceptable specificity
and positive predictive values. The Romhilt-Estes
scoring has the most value in the ECG diagnosis of
LVH in the elderly.

iNTRODUCTION

Most of the studies on the ECG diagnosis of
LVH involved study groups which were young. There
are very few studies which specifically mentioned and
included the elderly. One of these studies was the one
done by Levy et al which reported an increasing
sensitivity of the ECG with increase in age. In this study
(2), the sensitivity of the ECG for LVH was 5.7% for
age group 60-69 years old and 13.9% for age group 70
years old and above. The specificity was 97.7% for age
group 60-69 years old and 97% for the age group 70
years old and above'" The sensitivity indeed increased
with age but the reported sensitivity is much lower than
the previous reports which showed sensitivity of 25-

60%.0,5)This study would like to verify the sensitivity
of the ECG in the diagnosis of LVH in the elderly using
echocardiographically determined LV mass as the gold
standard. The elderly would be put in focus because this
age group had not been studied much and because the
elderly have ventricular relaxation abnormalities and/or
concomittant ailments which could be aggravated by
LVH (7). The specificity and predictive values of the
different ECG criteria will also be studied.

METHODOLOGY

The study population included elderly patients
65 years old and above who had undergone
echocardiographic studies at the Echocardiography
Laboratory of St. Luke's Heart Institute during the
period January 1995 up to September 1995. The
echocardiographic machine used was a Toshiba
Sonolayer SSH-140-A.

Echocardiographic Methods

The echocardiogram results of the study
population were retrieved. Measurements were made
according to the recommendation of the American
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Society of Echocardiography using a leading edge to
leading edge convention. LV internal dimension,
ventricular septal thickness and LV posterior wall
thickness were measured using the conventional left
parasternal long axis view. The above parameters were
measured during end-diastole as defined by the onset
of the QRS complex. These measurements were used
.to calculate the LV mass. LV mass was computed
using the modified cube formula (3) :

LV mass (g) = 1.04 [LVID+VST+PWT3-
LVID3] - 13.6

LVID: Left ventricular internal diameter
VST : Ventricular septal thickness
PWT : Posterior wall thickness

The computed LV mass was indexed according to
height and body surface area (BSA)3. BSA was
internally generated by the echo cardiographic machine
after the height and weight were given.

LV mass index by height ( gm/meter ) =

LV mass / height
LV mass index by BSA (gm/sq. meter)

LV mass/BSA

The following normal values were used (3) :

LV mass index by LV mass index by
height BSA

Male Less than or equal Less than 131
to 143 gm/rneter [gm/sq. meter

Female Less than or equal Less than 100
to 102 gm/meter gm/sq. meter

Electrocardiographic Methods

Standard l2-lead ECG's for the study
population were retrieved. Subjects with complete
bundle branch blocks, myocardial infarction, and
WPW syndrome were excluded because these
abnormalities interfere with the detection of LVH. The
diagnosis of LVH was made on the basis of the
following ECG criteria (Note: the numbers will have
millimeter as the unit instead of millivolt) :

(1) RI+SIII>25
(2) RaVL >75
(3) RaVF >20
(4) S aVR > 14
(5) S Vi or V2 + RV5 orV6 > 35

(6) R V5 or V6 > 26
(7) R + S in any precordial lead > 45
(8) SVl+RV50rV6 >35
(9) S VI + R V5 or V6 > 30
(10) Romhilt -Estes Criteria

The Rornhilt-Estes criteria for the diagnosis of LVH :

.•.
1. Amplitude

a. Largest R <?rS in any limb lead >=20
b. S VI or V2 >=30
c. R V5 or V6 >=30

2. ST-T changes
a. Without digitalis
b. With digitalis

3. Left atrial enlargement
terminal negativity of p-wave in VI> 1mm
in depth and> 0.04 seconds

4. Left axis deviation
more than 30 degrees

5. QRS duration greater than or equal to
0.09 seconds

6. Intrinsicoid deflection in V5 or V6
greater than or equal to 0.05 seconds.

3 points

3 points
1 point
3 points

2 points

1 point

1 point

5 points = LVH
4 points = probable LVH

For this study, only those tracings with a score of 5
were considered to be positive.

There were 390 subjects initially studied but
because of the exclusion criteria and non-availability of
critical information like height and weight, the study
subjects were reduced to 103. None of the subjects were
on digitalis.

The sensitivity, specificity, and the predictive
value of each of the ECG criteria were computed using
the echocardiographically determined LV mass index as
the gold standard. Each of the ECG criterion was
applied on all of the 103 subjects.

RESULTS

There were a total of 103 patients included
in this study 53 of whom were females and 50
were males. The age ranged from 65 - 87 years old
with a mean age of 73 years old. Sixty three
subjects had elevated mass indices while 40 subjects
had normal LV mass indices. The following table shows
the different ECG criteria and their corresponding
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sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV).

ECG CRITERIA I Sensi- I specil PPV I NPV Itivitv ficitv

I. R I + S III> 25 (n=103) 9.5 % 100% 100% 41.2 %'~
2. R aVL . > 7.5 (n=103) 22.2 95 87.5 43.6
3.RaVF > 20 (n=103) 0.0 100 0 38.8
4. S aVR > 14 (n=103) 1.6 100 100 39.2
5. SVI or V2 + RV5 or V6 > 35 20.6 92.5 81.2

1
64

.
9

(n=103)
6. R V5 or V6 > 26 (n=103) 6.3 97.5 80.0 39.8 "
7. R+S, any precordial lead > 45 11.1 95 77.8 40.4

(n=103)
8. SVI + R V5 or V6 > 35 12.7 95 80.0 40.9

(n=103)
9. S VI + R V5 or V6 > 30 25.3 80 66.7 40.5

(n=103)
10. Rornhilt-Estes Criteria 38.0 92.5 88.9 48

(n=103)

DISCUSSION

LVH had been established as an independent
predictor of cardiovascular morbidity and mortality.
The study of Levy et al concluded that an increase in
LV mass predicts a higher incidence of clinical events
including death attributable to cardiovascular disease.

The detection of LVH is more important in
this age group (elderly) because this group usually
have other illnesses which can predispose them to
more serious cardiovascular events.

The presence of an inexpensive tool, like the
ECG, that could detect LVH would be invaluable.
Hence, this study was undertaken to check on the value
of the ECG in the diagnosis of LVH in the elderly.

This study reveals that the ECG is still a poor
screening test for echocardiographic LVH. The
sensitivity of the different ECG criteria ranged from 0
to 38 % with the Romhilt-Estes scoring still the most
sensitive. The specificity ranged from 80 to 100%. The
ECG criteria I, 3, and 4 were the most specific. Most
of the other criteria had specificities more than 90%.

The positive predictive values were high at 80 -
90% except for criteria 3, 7, and 9 which had PPV less
than 80%. The negative predictive values were low
and ranged from 38-65%.

The conclusion that can be derived from this
study is that the ECG is not a sensitive screening tool

for the diagnosis of LVH in the elderly but it still has a.
high specificity and high positive predictive value..
This study showed a higher sensitivity of the ECG
which was 38% as compared to the study by Levy'
which' showed a sensitivity of only 13%. This is

.because the .study of Levy did not utilize the Romhilt-
.'Estes 'criteria. In terms of ~y'er-all value, the Romhilt-
'Est~s criteri~ and Criteria 5rem~in the most valuable.
They possess the highest sensitivity, a fairly high
specificity and predictive values which are relatively
higher than that of otherECG criteria.

In future studies, the Romhilt-Estes criteria
can be further studied and possibly modified to
increase its sensitivity without compromising
specificity. We theorize that if the voltage component
of the Romhilt-Estes criteria is modified, the
sensitivity will increase. This will require' another
study.
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