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In hypertensives, left ventricular hypertrophy predicts increased cardiovascular morbidity and
mortality. Adding to this burden is abnormality of left ventricular (LV) geometry. Knowledge of the left
ventricular geometric patterns in our newly diagnosed hypertensives may have some prognostic
significance. One hundred (100) newly diagnosed hypertensives (61 males and 39 females) and 78
normotensives (46 males and 32 females) were recruited for the study. All were clinically evaluated and
an echocardiographic examination performed. Mean ages for the study subjects and controls were
51.40 £ 11.60 and 51.50 % 11.50 years respectively (P = 0.47). Only 24% of the hypertensives had normal
geometry with 76% being abnormal. Normal geometry was found in 63% of the controls with 37% being
abnormal. Statistical significance was noticed when the geometric patterns of the hypertensive and
controls were compared (p value < 0.001). This study showed that only 24% of our hypertensives had
normal LV geometric pattern at diagnosis while over 35% of the controls had abnormal geometry. Early

diagnosis and aggressive treatment to control hypertension should be taken with all seriousness.
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INTRODUCTION

Left ventricular hypertrophy (LVH), or increased LV mass,
is a risk factor for cardiovascular diseases.
Echocardiographic LVH is associated with cardiovascular
morbidity and mortality, as well as all - cause mortality (Di
Tullio et al.,, 2003; Ganaue et al., 1992; Koren et al.,
1991). The risk increase is independent of other
cardiovascular risk factors, including arterial hypertension
(Haider et al., 1998). Recently, there have been reports of
incremental risk associated with abnormal LV geometry
beyond the simple LV mass increase. From LV mass and
relative wall thickness (RWT), 3 abnormal geometric
patterns - concentric hypertrophy, eccentric hypertrophy,
and concentric remodeling - are identified that appear to
carry different risks for cardiovascular events (Haider et
al., 1998; Schillaci et al., 2000; Ganau et al., 1992).
Concentric hypertrophy (increase in both LV mass and
RWT) carries the highest risk, followed by eccentric
hypertrophy (increased LV mass, normal RWT)
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(Verdecchia et al., 1995). The independent risk of an
isolated RWT increase (concentric remodeling) is contro-
versial (Gardin et al., 2001; Gerdts et al., 2008). Racial
difference and prognosis of the different geometric
patterns in hypertension had also been established
(Mayet et al., 1994; Dunn et al., 1983). These studies
were however mainly reported from African — Americans
and other ethnic groups. Data from Nigeria is from the
Western part of the country, with literature being scant
from the North. This study was carried out to determine
the type and prevalence of left ventricular geometric
patterns in our newly diagnosed hypertensive patients as
seen from a Northern Nigerian Tertiary institution.

Study population

One hundred (100) consecutive, newly presenting adult
hypertensive subjects aged 30 and above seen at the
cardiac clinic and / or the general outpatient department
of Ahmadu Bello University Teaching Hospital, Zaria were
recruited over a period nine months (Jun 2007 — March
2008). The controls were recruited from among hospital
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Table 1. Clinical and physical characteristics of the study group.

Variable Status

Hypertensives Controls P value
Age (years, Mean £SD) 51.4+11.6 51.5+11.50.47 0.47
Sex (Male/Female) 61/36 46/32
Height (m, Mean + SD) 1.63+0.09 1.66 +0.08 0.01
Weight (kg, Mean +SD) 64.8 + 14.0 65.4 +13.0 0.39
BMI (kg/m?, Mean + SD) 246 +5.0 229+3.0 0.003
WHR (Mean = SD) 0.96 £ 0.07 0.89 £0.05 0.0002
SBP (mmHg, Mean * SD) 184 + 35 125+ 10 0.0001
DBP (mmHg, Mean + SD) 117 + 21 796 0.0003
MAP (mmHg, Mean + SD) 139+24 94 +7 0.0003

BMI = body mass index, WHR = waist to hip ratio, SBP = systolic blood pressure, DBP = diastolic
blood pressure, MAP = mean arterial blood pressure.

staff, relatives of hospital patients and the community,
who are not hypertensives and had no family history of
hypertension. Ethical approval was obtained from the
ethical review committee of our institution and informed
consent was obtained from the study participants.
Exclusion criteria include diabetes, chronic renal failure,
valvular heart disease and /or ischemic heart. Blood
pressure measurements were obtained according to
standard guidelines (American Society of Hypertension
1992) with a mercury sphygmomanometer (Accusson’s
London). Arterial hypertension was defined by blood
pressure =140/90 mm Hg (average of 2 measurements)
using the JNC VII definition (Chobanian et al., 2003).

Echocardiography

The echocardiographic examinations were performed
with the Aloka SSD 4000 machine with 3.5 MHz
transducer. The echocardiographic measurements were
performed by two of the authors (DSS and OAl)
according to the recommendation of the American
Society of Echocardiography (Sahn et al., 1978). LV
mass was calculated from the formula: LV mass (g) =
1.04 [(IVSd + LVIDd + PWTd) °- (LVIDd) %]} + 14(14) and
then indexed to body surface area. Left ventricular
hypertrophy (LVH) was considered present if the left
ventricular mass index [LVMI] is > 134 g/m2 in males and
>110 g/m2 in females. Relative wall thickness (RWT) was
calculated as 2 x PWTd/LVIDd. Increased relative wall
thickness was present when RWT = 0.42 (Ganaue et al.,
1992). LV geometry was defined using RWT and LV
mass index (LVMI) as: Normal Geometry (Normal LVMI
and RWT); Concentric Remodeling: (Normal LVMI and
Increased RWT); Concentric LVH: (Increased LVMI and
RWT = 0.42) and Eccentric LVH: Increased LVMI and
RWT < 0.42 (Ganaue et al., 1992).

Data analysis

Statistical analysis was performed with SPSS software

version 11.0 (SPSS Inc., Chicago, lllinois). Data are
reported as mean = SD for continuous variables and as
frequency for categorical variables. Differences between
proportions were assessed by x° test differences between
mean values, by unpaired Student’s f test. A 2-tailed
value of P =0.05 was considered significant.

RESULTS

One hundred hypertensives (61 males and 39 females)
and 78 normotensives (46 males and 32 females) aged
30 to 79 years were recruited for the study. The clinical
and physical characteristics of the subjects are as shown
in Table 1. There was no significant difference in the
ages of the groups. But the body mass index (BMI),
weight, height, waist to hip ratio, systolic, diastolic, mean
arterial and pulse pressures of the hypertensive subjects
were significantly more than in the control group (Table
1). All echocardiographic parameters were significant in
the hypertensives compared to the controls (Table 2).
There were also significant differences in systolic,
diastolic and mean arterial pressures in all the different
geometric patterns. The systolic, diastolic and mean
arterial pressures were higher in concentric hypertrophy
group compared to the rest (Table 3). Table 4 showed
that septal and posterior wall thicknesses, LV mass, RWT
and LVMI were significantly different among the various
geometric patterns. Septal and posterior wall thicknesses
were significantly larger in concentric hypertrophy when
compared with the other geometric patterns.

DISCUSSION

Framingham Study and other population - based
studieshave shown that increased left ventricular (LV)
mass, also referred to as left ventricular hypertrophy
(LVH), is an independent predictor of cardiovascular
events in population - based studies using
electrocardiograms or echocardiography to define LVH



Table 2. Echocardiographic characteristics of the study group
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Variable status

Hypertensives (n = 100) Controls (n =78) P value
IVSd (cm, Mean = SD) 1.34 £ 0.44 1.1+0.22 0.0003
LVIDd (cm, Mean  SD) 5.2+0.73 4.4 +0.64 0.0003
LVPWd (cm, Mean  SD) 1.1 +£0.33 0.91+0.22 0.0003
LVM (grm, Mean £ SD) 291.0+£130 166.0 £54.0 0.0004
LVMI (g/m®, Mean + SD) 178.0 £ 83 93.0+29 0.0007

LV = left ventricular geometry, LVH = left ventricular hypertrophy, SD = standard deviation, grm =
grams, g/m? = grams per meter squared

Table 3. Comparison of Independent Variables by LV Geometry

Concentric Eccentric Concentric Normal P value

Variable LVH LVH Remodeling Geometry
(n =37) (n =43) (n = 29) (n =69

Age (years) 51.14£10.9 50.30£11.03 50.42+11.33 50.71£12.6 NS
Weight (kg) 65.7+13.3 65.12+13.7 64.6+13.4 64.9+13.0 NS
Height (m) 1.63+0.10 1.63+0.08 1.65+0.10 1.66+0.08 0.03
BMI (kg/mz) 25.1415.42 24.16x4.24  23.28144.71 23.15£3.34  0.003
SBP (mmHg) 191.8442.4 174.0+£34.0 139.6+26.0 133.5+29.5 0.0002
DBP (mmHg) 119.04£26.2 111.3£21.8 89.2+21.4 86.2£18.0  0.0001
MAP (mmHg) 142.64£30.0 132.8+26.0 108.0+18 102.2+20.0 0.0003
PP (mmHg) 72.6+£28.0 64.0+17.2 50.0£18.0 48.4£15.0 0.0002

BMI = body mass index; SBP = systolic blood pressure, DBP = diastolic blood pressure,
MAP = mean arterial blood pressure and PP = pulse pressure.

Table 4. Echocardiographic characteristics of the different geometric patterns.

003

Variable Concentric LVH  Eccentric LVH  Concentric remodeling  Normal geometry P value
(n=37) (n=43) (n =29) (n = 69)
IVSd (cm, Mean + SD) 1.58 + 0.47 1.25+0.19 1.12+£0.45 1.03 £0.23 0.002
LVIDd (cm, Meanz SD) 5.09+0.72 5.50 £ 0.53 4.47 £0.58 3.93£0.56 0.003
LVPWd (cm, Mean  SD) 1.42 +0.25 1.00£0.13 1.11+£0.31 0.81 £0.13 0.0004
RWT 0.59+0.14 0.46 +0.06 0.56 £ 0.11 0.36 £ 0.06 0.0001
LVM (g, Mean £ SD) 379.0 +138.8 292.0 +74.8 158.7 £41.0 155.7 £41.2 0.004
LVMI (g/m®, Mean + SD) 234.3+91.9 177.1 £ 38.1 90.2 +22.0 87.4+22.4 0.0003

(Devereux and Reichek 1977, Fox et al., 2004; Savage et
al.,1987). Various geometric patterns have associated
with arterial systemic hypertension (Cunha et al., 2001).
These geometric changes of the ventricle, termed
remodeling, have been investigated primarily by
echocardiography in relationship to cardiovascular events
(Shipilova et al., 2003; Levy et al., 1990; Mazza et al.,
2005; Katz 1990); and the increase risk of cardiovascular
events with LVH depends on the type of geometry (Lauer
et al., 1991). This risk increases to as much as 30 % with
concentric LVH compared to 15% with concentric
remodeling (Shipilova et al., 2003). In our study, more

than 75 % of the hypertensives had altered left ventricular
geometry with concentric LVH constituting 37%. Studies
carried out in Europe, Brazil and United States (Cunha et
al.,, 2001; Shipilova et al., 2003; Roman et al., 1996)
showed different frequencies for the various LV geometric
patterns with eccentric hypertrophy predominating. This
may be influenced by ethnicity, environment and other
factors such as coronary artery disease. However,
African - Americans (Fox et al., 2004).) tend to have more
of concentric hypertrophy as we observed in our study.
LVH is associated with multiple factors, such as
increased age, blood pressure, and diabetes (Tsang et
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al., 2003); resulting in increased stiffness of the left
ventricle. Some authors have observed that age have a
profound effect on left ventricular structure and geometric
patterns (Tsang et al., 2003; Sumimoto et al., 1995;
Koren et al., 1993) with concentric hypertrophy and
concentric remodelling increasing with age; we noticed no
such relationship in our study, even though, over 55% of
our patients are in their 6" decade of life. However, other
factors such as high blood pressure, over weight and
wide pulse pressure together with environment influence
may explain our observation. RWT and LVM are higher
in the blacks than whites (27, 28 and 29) when left
ventricular structure and function are compared. This may
explain the observed age related changes in LV
geometric patterns observed in Caucasians. We also
observed abnormal geometry in 37% of our controls, with
concentric remodeling; concentric and eccentric hyper-
trophy constituting 27, 3 and 7% respectively. This
observation may be explained in terms of the difficulty in
getting correct and accurate information in our
environment due to low literacy level and ignorance.

Secondly, occurrence of normal geometry tends to
decrease with age, with increased frequency of
concentric hypertrophy and concentric remodeling as age
advances (Shipilova et al., 2003; Tsang et al, 20083;
Sumimoto et al., 1995). Interestingly, 23% of our patients
had a normal LV geometry which compares to the study
of Aje et al. (2006).

Clinical relevance

Concentric hypertrophy had the highest adverse
cardiovascular outcomes (in terms of morbidity and
death) compared to eccentric and concentric remodeling
(Gerdts et al., 2008). Majority of our hypertensives had
concentric type. Muiesan et al (2004) made a similar
observation in their patients and implicate concentric LVH
as a dangerous adaptive pattern to systemic hyperten-
sion. On the other hand, some workers reported the
clinical relevance of the other types of geometric patterns
due to their prognostic values in especially clinical
settings (Verdecchia et al., 1995; de Simone 2000).
Increased incidence of arrhythmias, systolic and diastolic
dysfunction, increased risk of CV events (mainly stroke)
and reduced coronary reserve are some of the adverse
consequences reported in patients with hypertension and
LVH (Gerdts et al., 2008; Opadijo et al., 2003; Slama et
al.,, 2002; Pichard et al., 1981; MacMahon et al., 1986;
Dahlof et al., 1992; Schmieder et al., 1996). Our patients
we believe are not exempt from these complications.
However, non - pharmacological and pharmacological
interventions were reported to cause regression of left
ventricular wall thickness and mass; and reduction of left
ventricular mass was also reported to lead to
improvement of LV filling and mid - wall fractional
shortening (Pichard et al., 1986; Schmieder et al., 1996).
This has been shown to decrease cardiovascular

morbidity and mortality with consequent improvement
of coronary reserve. This therefore indicates that
antihypertensive therapy ought to target ventricular
geometry as well as mass.

Conclusion

Concentric left ventricular hypertrophy is still the
commonest geometric pattern seen in our untreated
hypertensives compared to concentric remodeling and
eccentric types. Establishment of its significance in these
indigenous Africans could however be determined by a
longitudinal study.
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