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Summary

Systemic hypertension, High Blood Pressure (IIBP) is com-
mon in Nigeria with up to 10 to 15% prevalence among adults.
HBP is readily complicated by left ventricular hypertrophy
(LVH), recognised to herald a series of adverse outcomes in
cardiovascular health. In order to device a method of assess-
ment of LVII that is objective, readily available, affordable and
easily operable in the face of soaring cost of the more recent
techniques, correlation of electrocardiographic (ECG) LVH pa-
rameters was done with echocardiographic (ECHO) left ven-
tricular mass (LVM). ECG is objective, affordable and easily
operable, while ECHO is highly accurate for measurement of
LVM. One hundred and fifty-five hypertensives were studied
(123m; 32f). A statistically significant correlation was found
with 2 maximum coefficient of 0.36 in males only. ECG can
thus offer an objective alternative for assessment of LVH in
IIBP in males where ECIIO is not available or practicable.
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Résumé

Hypertension est plutot courant au Nigeria avec un taux de
frequencics de 10 a 15% permis les adultes. Hypertension se com-
plique facilement par hypertrophie ventriculaire de gauche qui pré-
sente une serie des résultants negatifs de la santé cardiovasculaire.
Pour concevoir une methode d’evaluation objective, trés disponi-
ble, abordable et trés opérative face aux prix des technique recentes
galopantes, unc correlation d’élétrocardiographie a été faite avec

echocardiographie mass ventriculaire de gauche.

Electrocardiographic est objective, abordable cst trés opcrable
tandisqu echocardiographic reste trés fidéle dans I”evaluation de
masse ventriculaire de gauche. Cent cinquante victimes
d’hypertenion ont été obscrve- 123 hommes, 32 femmes. Une
correlation statistiquement significative a é1é obtenue avec un coef-
ficient de 0.36 permis les hommes seulement. Lelectro-cardiogra-
phie ainsi paix présenter un alternalif objectif dans I évaluation de
masse ventriculaire de gauche dans les cas d hypertension permis
les hommes ot 1”échocardiographie n’est pas disponible ni
practicable.

Introduction

LVH is an important and consistent complication of HBP.!* It
is thought that this occurs as a result of increased afterload im-
posed on the heart in HBP, which forces a structural and functional
adaptation. The latter results in LVH involving an increasc in muscle
mass achieved by hypertrophy of the myocytes, accompanied by
high degrees of polyploidy **as well as hyperplasia of cardiac con-
nective tissue cells.** In addition, functional adaptation involves

increase in heart rate, minute volume and initially contractility.”-

With persistence of HBP and maintenance of LVH, functional ad-
aptation decompensates and unless effective therapy is interjected,
left ventricular failure ensues as the major cardiac haemodynamic
consequence. - "

Prior to the development of cardiac failure however, LVH has
been shown to be associated with a greater risk of complications in
patients with any given level of blood pressure than in those with-
out LVH. ECG LVH is associated with increased risk of cardio-
vascular disease morbidity and mortality."'-** ECG LVH is associ-

ated with reduced cardiac output and greater prevalence of post
exertional myocardial ischacmia manifested by ST scgment de-
pression in patients with HBP.* Recently, ECHO LVH has also
been shown to carry a poor prognosis.'> '

Since LVH is such a deleterious factor in cardiovascular dis-
case, an inexpensive and eftective method of detecting it carly would
have great clinical value. Current methods of diagnosis include
physical examination, ECG, radiography and ECHO.

Physical examination cannot identify carly LVH as many fea-
tures found on clinical examination reflect cardiac damage.'” Chest
X-ray reveals LV enlargement by a combination of increased
cardiothoracic (CT) ratio and increased convexity of the lateral
cardiac shadow. The correlation between CT ratio and blood pres-
sure is however very poor.'

Electrocardiography, though said to be poorly sensitive by
some authorities, is specific.'™* It has remained an important in-
vestigation in hypertensive patients as it is quick, relatively cheap,
readily available, easy to operate and lends itself to ficld and epi-
demiologic studies.”" >

Echocardiography is about the best of the non-invasive tech-
niques in terms of accuracy of measurements, reproducibility of
results and absence of complications.”® ECHO cstimates of LVM
correlate well with anatomic measurements.® If therefore. ECG
LVH criteria are shown to have significant correlation with ECHO
LVM, then ECG can continue 10 be utilized for effective clinical
asscssment of LVH duc to HBP in the absence of ECHO, espe-
cially in poor countries.

Subjects and Methods

One hundred and fifty-five hypertensive subjects (123 males;
32 females) were studied with both ECHO and ECG. This was the
final group from 180 subjects inittally qualificd by blood pressure
measurement. Twenty-five subjects were excluded because of the
following condiitons: rheumatic valvular heart discase (12); non
rheumatic valvular heart disease (3); metabolic heart disease (6);
genetic asymmetric scptal hypetrophy (1); myocardial infarction
(1) and complete heart block(2).

HBP was defined as either established systemic arterial blood
pressure > 160/95mm Hg* or hypertensive heart failure as defined
by Araoye and Olowoyeye.? Blood pressure was measurcd in the
sitting position with a mercury sphygmomanometer and Korotkott
Phases I and V were taken as systolic and diastolic readings re-
spectively.

Standard 12-lcad ECG was done using a 1997 model
Dongjiang Electrocardiograph whosc technical details conform to
international standards.” The recordings were done at a paper speed
of 25 millimetres per second and a voltage calibration of
10millimetres per millivolt. The subjects lay supine and the elec-
trodes were positioned in accordance with international recommen-
dations.” The ECG were read by the author and the following
were recorded: R wave amplitude in leads, 1, I, 111, aV, aV| and
V,toV,, S wave amplitude in V, 10 V,; QRS complex lromal plane
axis by the hexaxial reference syslem, ** QRS duration; Intrinsicoid
deflection duration; P wave duration; presence of strain pattern
(asymmetric T wave inversion); QT interval corrected for heart
rate (QTc) by Bazett’s formula; Sokolow-Lyon LVH voltage crite-
ria (SV, + RV_or RV, >35mm); ;* Code 1 of Araoye LVH criteria
(SV, + RV, > 40mm (males); >35mm (females)];* Rombhilt -
Estes(RE) Pmm score for LVH;* Comnel Voltage for LVH (SV, +
RaV, > 28mm)* and Wolff Vollage (SV, + RV_ > 35mm).” For
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Baseline characteristics of study participants

RE Point score, 5 points was takcnas ~ Table 1
LVH. ]

ECHO was donc with a Siemens ~ Baseline Males
Spnolm_e CD Bch9card|0graph. Two- Variables —
dimensionally guided M-mode ccho N=105
was d9ne with_ paticnts in the partial Age (y13) 40.8+30.2
decubitus position. The transducer  Height (cm) 1715+ 12.8
was placed in the 4th left intercostal ~ Weight(kg) 70.5+22.6
space near the sternal edge, and if nec-  BSA (m?) 1.8240.30

Females
11Br p value NBP 1Bp p valae
N=123 N=63 N =32
55.5421.2 <0.01(8) 3.3+30.2 53.0+17.6 <0.03(s)
1699+ 122 >005ns) 1633+11.4 1588+7.06 <0.01(s)
7204126 >0.40(ns)  69.0 +28.0 65.7+21.0 >0.24(ns)
1.83 4034 >0.84(ns) 1.75+0.24 1.67 +0.24 <0.03(s)

essary moved laterally and/or to a dif-
ferent interspace so that both mitral
valve Icaflets could be visualized with
the transducer perpendicular to the

s-Statistically significant ns- Not statistically significant

NBP- Normatensive  HBP-Hyperiensive

Table2  Corrclation cocfficients of ECG parameters versus ECHO LVM and LVMI in males

chest wall. Measurements were made

R RE V. + RV, SV SV +RV_ S RV S RaVv
and LVM calculated according to the SVi+RV, SV +RY, SRV SV, RV, SV +Rav,
Pennconvention LVMvalueswere  yym  cc. 03024 01583 0.2658 0.2573 0.3424 0.2852
divided by corresponding values of P 0.001x  0.080 0.003x 0.004x 0.000x 0.001x
body surface area (BSA) and height LVM/ C.C. 0.3339 0.1597 0.2681 0.2692 0.3555 0.3018
in metres (Ht) to obtain values of BSA P 0.000x  0.078 0.003x 0.003x 0.000x 0.001x
LVM index (LVMI). LVM/ CC. 03081  0.1493 0.2575 0.2535 0.3400 0.2885

ECHO LVM and LVMI were 184 P 0.001x 0.099 0.004x 0.005x 0.003x 0.001x
correlated with the above listed ECG ] . ] .
S . . e LVM  Left vent-icular mass C. C. Correlation cocfficcient
critcriaof LVH using SPSS Statistics BSA Body surfuce area r 2 railed significance
Software. In addition, ECG and Hi Height x Significant P value
ECHO data were subjected to
stepwise linear regression analysis Table3  Correlation coefficients of ECG paramcter versus ECHO LVM and LVMI in Females
using STATISTICA software. |
Males and females were treated RE SV,+RV_ SV, +RV, SV,+RV_ SV,+RV, SV +RaV,
scparately. LVM CC. 01740 00774 00644 -0.1011 0.0921 -0.0098
P 0.341 0.674 0.726 0.582 0.616 0.962
Results LVM/ C.C. 0.2562  0.0057 0.0629 0.0341 0.0252 0.0186
Bascline characteristics of study  BSA P 0.157  0.721 0.732 0.853 0.819 0.920
participants are detailed in Table 1. LVM/ C.C 0.1771  -0.0423 -0.0258  -0.0720 -0.0612 0.0063
Statistically significant positive cor-  Ht P 0.332 0.818 0.889 0.695 0.739 0.973
relation between ECG LVH criteria
Note: No significant I value
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Fig. 1 Left ventricular mass indexed by body surface area against Fig. 2 Left ventricular mass indexed by body surface area against

Wolff voltage
y = 138599 + 1.332x+¢ps

and echo LVM and LVMI was demonstrated in males only. (Table
2). The coefticients of correlation were however low, the highest
being 0.36. There was no significant correlation in females (Table
3).

Linear regression in males shows moderate scatter and some
outliers (Figures 1 and 2).

Discussion
The result from this study shows that in males there is a posi-
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Araoye vollage
y = 12691 + 1.834x+eps

tive, statistically significant corrclation between ECG LVH crite-
ria in HBP and the corresponding ECHO measurements.  This
agrees with the findings of a previous study on the subject.® In
females in this study, no significant correlation was demonstrated.
The low number of females that participated in the study may have
affccted the results.

The existence of significant positive correlations between ECG
and ECHO measurements in males and the derivation of linear
regression equations that mathematically express the relationships
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prove that indeed a quantitative relationship exists between ECG
LVH criteria as used in this study and ECHO LVM and LVMIL
Precious studies showed no statistically significant correlation
between ECHO LV posterior wall thickness and ECG QRS
voltages.?** Although Bahler et al* found statistically significant
correlation between ECG LVH criteria and ECHO interventricular
septal thickness (IVST) at end diastole, McFarland et al* stated
that the primary echocardiographic correlate of left ventricular
hypertrophy was not an increase in wall thickness, but rather an
increase of estimated (calculated) left ventricular mass. They
concluded therefore, that left ventricular mass estimated from an
echocardiogram was a better indicator of left ventricular
hypertrophy than echocardiographic measurements of left
ventricular posterior wall thickness and interventricular septal
thickness. A later study by Devereux et al*’ further concluded that

sex-specific ECHO LVMI criteria gave the best separation between

patients with normal versus increased necropsy LVM.

The above findings imply that certain ECG criteria of LVH
can continue to be utilized with a measure of confidence, in the
clinical assessment of LVH in poor countries. ECG assessment of
LVH will likely be most useful in serial observations.

It is to be noted that only Code I of the three Araoye LVH
Criteria was used in this study for convenience, and must necessar-
ily have attenuated the overall sensitivity and specificity of the
Criteria.

The correlation coefficients for males in this study are low,
ranging from 0.25 to 0.36 and agree with the findings of Crow et
al.* This figure reinforces the knowledge that there are difficultics
inherent in the use of ECG in the study of LVH.>**** Errors
deriving from dipole location, torso shape, different lead strengths,
age, weight, gender and smoking habits are some of the factors that
contribute to these difficulties. In addition is the fact that as Carter

and Estes* observed, some of our conventional criteria generally

derived from groups of patients who are considered to have ‘pure’
LVH on clinical grounds, may not reflect left ventricular thickness
alone. They went on to conclude that their finding of a correlation
between QRS amplitude and other ECG parameters on one hand,
and only those hearts with weights above accepted limits of nor-
mal rather than all hearts on the other hand, suggested that muscle
mass was not the parameter to which amplitude was primarily re-
lated; some other factor associated with heart disease might be more
important.

In conclusion, the findings of this study support the continued
use of certain ECG criteria for the evaluation of LVH due 1o HBP
in males. In females, further and larger studies are required to
determine the usefulness of the ECG for the evaluation of LVH
resulting from HBP.
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