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Left ventricular geometry and diastolic function in the hypertensive
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Abstract

Background and aim. The impact of aging on the relationship between left ventricular (V) mass/geometry and diastolic
function as assessed by updated echocardiographic methods, such as tissue Doppler, is poorly defined. We investigated this
issue in a cohort of hypertensive patients. Methods. A total of 660 hypertensives (mean age 65 * 13 years, 48% men) with
preserved LV systolic function underwent a comprehensive echo-Doppler examination for routine clinical indications. For
the present analysis, the subjects have been divided in two age groups (<65 or =65 years). Results. Overall, 61% of subjects
fulfilled the criteria for LVH, 18% for left atrial (LA) enlargement and 11% for altered LV filling index. Concentric LV
geometry was 1.4-fold higher in older hypertensives than in younger counterparts; also the prevalence of LA enlargement
and altered LV filling was 2.0- and 1.9-fold higher in the former group, respectively. In older hypertensives, at
variance from younger ones, neither LV mass nor relative wall thickness (RWT), a continuous index of LV geometry, were
independently correlated to conventional as well as tissue Doppler LV diastolic indexes. Conclusions. Our findings
suggest the relationship between cardiac hypertrophy and diastolic function in hypertensive subjects is affected by aging-
associated factors unrelated to the amount of LV mass as assessed by standard echocardiography.
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Introduction Variable combinations of pressure and volume
overload associated with hypertension and frequent
comorbidities (i.e. obesity, metabolic syndrome, dia-
betes) induce different LV geometric adaptations.
Echocardiographically assessed LV geometry has
been traditionally categorized in four patterns based
on LV mass index and relative wall thickness (RWT,
the ratio of wall thickness to chamber diameter) and

defined as normal geometry, concentric remodeling

Arterial hypertension and aging are major determi-
nants of left ventricular hypertrophy (LVH) and LV
diastolic dysfunction in the general population (1-4).
Progression from normal LV morphology to LVH
encompasses a variety of structural alterations. Long-
term exposure to pressure overload occurring in
sustained arterial hypertension, in particular in the
older fraction of the hypertensive population, may

induce complex changes in myocardial texture (4,5).
In hypertensive LVH, cardiac structure is affected by
two major pathological processes, namely hypertro-
phy of cardiac myocytes and accumulation of inter-
stitial fibrosis; thus, in hypertensive LVH, tissue
homogeneity is disrupted and abnormalities in car-
diac texture are associated with an impaired function
as a result of accumulation of cells other than cardiac
myocytes (6-8).

(normal LV mass index with increased RWT), eccen-
tric hypertrophy (increased LV mass index with nor-
mal RWT) and concentric hypertrophy (increased
LV mass index and increased RWT) (9). Alterations
of LV geometry are associated to biological variables
such as age, hemodynamic profile, LV systolic/
diastolic myocardial performance, clinic/ambulatory
BP, body mass index (BMI) and extra-cardiac organ
damage (10-14). More importantly, pathological
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geometric patterns are associated with increased
incidence of cardiovascular events — in particular
concentric hypertrophy is associated with the highest
risk (15,16).

Findings linking IV geometries and diastolic
function are mostly based on LV diastolic properties
as assessed by conventional mitral flow velocity mea-
surements; limited evidence is available about the
relationship between LV geometries and diastolic
function as assessed by an updated echocardiographic
method, such as tissue Doppler, and even fewer
results are available about the impact of age on this
relationship. Therefore, we examined the distribution
of LV geometric patterns across a large cohort of
hypertensive subjects according to an age-based
analysis and their association with diastolic function
assessed either by conventional trans-mitral flow or
by tissue Doppler parameters.

Methods

A total of 660 hypertensive subjects, referred to the
outpatient echocardiographic service of the Istituto
Auxologico Italiano (Meda, Italy) by their general
practitioners during a 15-month period from Febru-
ary 2009 to April 2010, were enrolled in the study.
Main exclusion criteria were: (i) impaired LV ejec-
tion fraction (<40%); (ii) previous myocardial
infarction or coronary bypass history; (iii) previous
hospitalization for heart failure; (iv) significant car-
diac valve disease (regurgitation >1 +at Doppler
examination, stenosis of any degree, presence of
prosthesis and mitral annulus calcification); (v) atrial
fibrillation; (vi) left bundle branch block. The study
protocol was approved by the Ethics Committee of
one of the Institutions involved.

After an informed consent had been obtained,
patients’ demographic data, medical history and
medications were collected at the echo-lab in a ques-
tionnaire administered by the attending physician.
Obesity was identified as BMI=30 kg/m?. High
blood pressure (BP) was defined as systolic BP
(SBP) =140 mmHg and/or diastolic BP (DBP)
=90 mmHg in untreated subjects or current antihy-
pertensive therapy regardless BP values (17). Diabe-
tes mellitus was defined by patient’s self-report.

Measurements

Body weight was recorded to the nearest 0.1 kg using
a calibrated electronic scale in subjects wearing
indoor clothing without shoes. Height was recorded
to the nearest 0.5 cm using a standardized wall-
mounted height board. BMI was computed as weight
in kg divided by the squared height in meters.
Clinic BP was measured by mercury sphygmo-
manometer with appropriate sized cuffs; measure-
ments were performed after the subjects had been

resting for 3—-5 min in the sitting position. Three mea-
surements were taken from the non-dominant arm
at 1-min intervals and the average was used to define
patient’s representative values.

Echocardiography

Echo and Doppler examinations were carried out
according to a standardized protocol with a com-
mercially available instrument (Vivid 7, GE, Horten,
Norway).

Briefly, end-diastolic (d) and end-systolic (s) LV
internal diameters (LVID), interventricular septum
thickness (IVS) and posterior wall thickness (PW)
were measured from two-dimensionally guided M-
mode tracings recorded at a speed of 50-100 cm/s,
during at least three consecutive cycles according
to the Penn convention. RWT was defined by
the ratio of PW plus IVS thickness to LVIDd;
LV mass was estimated by Devereux’s formula
{1.04[(IVSd + PWd + LVIDd)3-LVIDd?] — 13.6}
(18) and indexed to height to the allometric
power of 2.7; LVH was defined as LV mass index
>50 g/h?7 in both genders (19). Patterns of abnor-
mal LV geometry were defined as follows: (i) LV
concentric remodeling (normal LV mass index
combined with RWT =0.43); (ii) eccentric LVH
(increased LV mass index combined with RWT
< 0.43); (iii) concentric LVH (increased LV mass
index combined with RWT =0.43) (9).

LV ejection fraction was measured from the four-
chamber apical projection in the standard fashion
from LV end-diastolic and LV end-systolic volume.

Left atrium (LLA) diameter was determined at
end-systole in the parasternal long-axis view; LLA vol-
ume (LLAV) was measured at end-systole in the apical
four-chamber view by planimetry. LAV was calcu-
lated by the biplane method of discs according to
Simpson rule and indexed to body surface area
(LAVI); LA enlargement was defined as LAVI
> 29 ml/m? in both genders (9).

Conventional Doppler measurements

LV filling was assessed by recording mitral flow by
standard pulsed Doppler technique in apical four-
chamber view; the following parameters were consid-
ered: early diastolic peak flow velocity (E), late
diastolic peak flow velocity (A), their ratio (E/A) and
E wave deceleration time (measured from peak
E-wave to baseline).

Tissue Doppler Measurements

Tissue Doppler imaging of the mitral annulus move-
ment was obtained from the apical four-chamber
view; a sample volume of 2.0 mm was sequentially
placed at the lateral and septal annular sites. Filters
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and gains were adjusted to minimize background
noise and maximize tissue signal. For the present
study, analysis was performed for lateral and septal
early (Ei) and late (Ai) diastolic peak velocities and
their ratio (Ei/Ai); average lateral and septal annular
velocity was used for statistical purposes. LV filling
index was determined by the ratio of trans-mitral
flow velocity to annular velocity (E/Ei); the index was
considered altered for E/Ei =16 (20).

Statistical analysis

Statistical analysis was performed by SAS System
(version 6.12; SAS Institute Inc., Cary, NC, USA)
and was mostly descriptive; values are expressed as
means = SD or as percentages. Mean values have
been compared by Student’s z-test for independent
samples and categorical data analyzed by chi-square
test or Fisher’s exact test when appropriate. The
strength of correlation of variables was tested by
linear correlation analysis and multiple regression
analysis. The candidate explanatory variables were
selected on the basis of univariate correlations with
the dependent variable. Variables significantly cor-
related (p<<0.05) with the dependent variable of
interest in the univariate analysis were included in
the multiple regression models. Models were
checked in order to exclude multi-collinearity (cut
point for tolerance was 0.10 or variance inflation
factor > 10). A p-value < 0.05 was considered statis-
tically significant.

Diastolic dysfunction and age 3

Results

A total of 660 out of 701 hypertensive subjects (mean
age 65 * 13 years, 48% men) fulfilled all study crite-
ria and constituted the study population. Briefly,
91% of the sample was taking antihypertensive drugs,
55% was elderly (=65 years age), 36% obese and
10% had type 2 diabetes mellitus. As for echocardio-
graphic data, 61% fulfilled the criteria for LVH, 18%
for LA enlargement and 11% for altered LV filling
index, according to non gender-specific thresholds
indicated under Methods.

For the present analysis, the patients were
divided in two groups according to the age <65 or
=65 years (i.e. younger vs older hypertensive
subjects).

Table I shows clinical and echocardiographic
characteristics of the 298 younger hypertensives
categorized according to LV geometric patterns.
Normal LV geometry was the prevalent pattern
(35%), followed by concentric LVH (26%), eccen-
tric LVH (23%) and concentric LV remodeling
(16%). Mean age was significantly lower in the
normal LV geometry group than in the remaining
ones. Clinic SBP and BMI tended to increase from
normal geometry to concentric LVH; this was also
the case for prevalence rates of male gender, obe-
sity, type 2 diabetes mellitus, antihypertensive
treatment. By definition, RWT was markedly
greater in LV concentric remodeling and concen-
tric LVH compared with normal geometry and
eccentric LVH.

Table I. Clinical and echocardiographic characteristics in younger hypertensive patients categorized by left ventricular

geometry.
II: Concentric

I: Normal remodeling IIT: Eccentric IV: Concentric
Left ventricular geometry (n=102) (n=48) LVH (n=70) LVH (n="178) p-value
Age (years) 50.8+8.4 55.5+6.6 54.6 +9.0 55.0 = 8.02 <0.01
Gender (% men) 41.6 50.0 57.1 66.7 NS
BMI (kg/m?) 25.8+3.8 26.5+3.6 29.8*+5.7 30.1 +4.7° <0.001
Clinic SBP (mmHg) 133.1+15.1 134.1 £ 18.8 140.2+17.1 140,7 = 16,0° <0.001
Clinic DBP (mmHg) 83.7+10.7 83.5*+10.0 86.2*+11.1 86.5 +10.5 <0.01
Heart rate (beats/min) 73.6+9.8 72.1+9.0 71.4+10.5 73.1+9.4 NS
Obesity (%) 14.7 20.8 44.3 46.2° <0.001
Current smoking (%) 22.2 18.2 18.8 15.8 NS
Type 2 diabetes (%) 4.9 12.5 4.3 11.5 NS
Anti-hypertensive drugs (%) 78.4 87.5 88.6 87.2 NS
RWT 0.38+0.04 0.46 =0.03 0.39+0.03 0.47 *=0.04°¢ <0.001
ILVM (g) 162.6 £33.6 169.7 =34.2 233.6 £43.0 241.3 +43.0b <0.001
LVMI (g/m?7) 41.2*6.3 42.7*6.2 61.5*9.6 62.5+9.1° <0.001
E/A ratio 1.10*+0.30 1.04+0.30 1.01£0.34 1.00 = 0.402 <0.01
DT (ms) 206.8 +47.6 228.6 +44.9 220.8+53.4 237.9 + 65.3¢ <0.01
Ei velocity lat (cm/s) 10.3*£35 10.9*x3.3 9.7%£3.9 8.5+2.84 <0.01
Ei/Ai ratio 1.00+0.40 1.03+0.40 0.91+0.40 0.87 = 0.44° <0.01
E/Ei ratio 8.2*24 7.4x2.1 9.1£34 9.4%2.6 <0.001

Data are shown as means = SD or percent, p-values are based on either analysis of variance (for continuous measures)
or chi-square test (for categorical variables). 2IV vs I; IV vs II, I; IV vs III, I; 91V vs IIL, II, I. BMI, body mass index;
SBP, systolic blood pressure; DBP, diastolic blood pressure; RWT, relative wall thickness; ILVM, left ventricular mass;
LVMLI, left ventricular mass index; E/A ratio, early to late mitral flow velocity ratio; DT, mitral deceleration time; Ei, early
annular velocity; Ei/Ai ratio, early to late annular velocity ratio.
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Table II. Demographic and clinical characteristics in elderly hypertensive categorized by left ventricular geometry.

II: Concentric

I: Normal remodeling III: Eccentric IV: Concentric

Left ventricular geometry (n=49) (n=55) LVH (n=94) LVH (n=164) p-value
Age (years) 72.4*52 74.0*£6.0 74.0£4.8 74.2*5.62 <0.05
Gender (% men) 40.8 43.6 43.6 47.5 NS
BMI (kg/m?) 25.6+2.7 26.1+t4.4 20.2+4.9 30.0 = 4.5° <0.001
Clinic SBP (mmHg) 14215 140 =17 142£19 147 = 19¢ <0.01
Clinic DBP (mmHg) 80+8 79+8 79+9 81+9 NS
Heart rate (beats/min) 70+10 73+9 70+ 10 72+11 NS
Obesity (%) 6.1 21.8 45.7 51.8b <0.001
Current smoking (%) 6.2 12.7 7.9 9.5 NS
Type 2 diabetes (%) 6.1 18.2 13.8 11.0 NS
Anti-hypertensive drugs (%) 93.9 94.5 97.9 95.1 NS
RWT 0.39+0.03 0.47+0.03 0.39£0.03 0.47 +0.044 <0.001
LVM (g) 163.3 =38.8 158.0 £30.3 236.1 =51.4 236.1 +53.0b <0.001
LVMI (g/m?7) 43.5*+5.8 43.5*+5.6 65.6+12.0 67.4+12.8b <0.001
E/A ratio 0.86+0.30 0.78+0.19 0.84+0.30 0.77+0.304 <0.05
DT (ms) 234.0 £66.0 247.6 =55.3 254.6 =76.8 248.7*59.3 NS
Ei velocity lat (cm/s) 8.60 2.1 7.93+£5.49 7.19+2.64 6.87 +2.42° <0.001
Ei/Ai ratio 0.74+0.25 0.68+0.24 0.74+0.36 0.68£0.33 NS
E/Ei ratio 9.6x2.9 10.1 3.4 10.8 3.8 11.6 +4.2P <0.05

Data are shown as means = SD or percent, p-values are based on either analysis of variance (for continuous measures)
or chi-square test (for categorical variables). ?IV vs I; PIV vs II, I; IV vs III, I, I; 9TV vs III, I. For abbreviations, see

Table 1.

A graded decline in E/A mitral ratio, Ei velocity
and Ei/Ai ratio occurred across the groups, whereas
an opposite trend was observed for deceleration time
and E/Ei ratio. These differences were in most
instances statistically significant.

As reported in Table II, the distribution of LV
patterns across the 362 older hypertensive elderly
was markedly different from their younger coun-
terparts, being normal LV geometric pattern the
less prevalent (14%) and concentric LVH the most
frequent one (45%). As for the younger group,
BMI, clinic BP, male gender and obesity preva-
lence increased from normal LV geometry to con-
centric LVH. Of note, differences in diastolic
function indexes across LV geometric patterns
were less pronounced in older hypertensives, in
whom deceleration time and Ei/Ai differences did
not achieve statistical significance, in front of sim-
ilar LV mass/height?7 values as in younger subjects
of the same group.

As depicted in Figure 1, a significant difference
in the prevalence of LVH (49.6% vs 71.2%, p<0.01),
LA enlargement (11.4% vs 22.9%, p<0.01) and
abnormal LV filling index (7.4% vs 14.6%, p<<0.01)
was found between younger and older subjects.

When alterations in LLAVI as well as LV filling
index were separately analyzed in younger and older
hypertensives across LV geometric patterns, the fol-
lowing findings were observed: (i) LA enlargement
ranged from 4.2% (concentric remodeling) to 19.2%
(eccentric LVH) in the former group and from 5.5%
(concentric remodeling) to 27.4% (concentric LVH)
in the latter group; (ii) patients with concentric LVH
had the highest prevalence of abnormal LV filling
index in both groups.

Correlation analyses: univariate correlations

In the whole population, LV mass was, in ranking
order, positively associated with body size indexes,
LAVI, clinic SBP, E/Ei ratio, deceleration time, age
and inversely associated with ejection fraction and
Ei. Similar findings were observed in younger hyper-
tensives; in older ones LV mass did not correlate
either with age or with LV diastolic parameters
(Table III).

As shown in Table IV, RWT was positively cor-
related with age, E/Ei ratio, deceleration time, clinic
SBP and BMI and inversely correlated with E/A
ratio and Ei in the total study population. In both
age subgroups, E/A and Ei were significantly cor-
related with RWT. This was not the case for decel-
eration time and E/Ei, which lost their statistical
significance in older and younger hypertensives,
respectively.

80
= [ ] Younger
70

a4 B oider

50

30
20
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LVH LAE ALVFI

Figure 1. Prevalence rates of left ventricular hypertrophy (LVH),
left atrial enlargement (LAE) and abnormal left ventricular filling
index (ALVFI) in younger and in older subjects. *p<0.01.
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When significant variables were tested in multi-
ple regression analyses, in the total study population
BMI (B =0.304), LAVI ( =0.285), Ei (§ =0.480),
SBP (=0.166) and mitral deceleration time
(B=0.088) turned out to be independently associ-
ated with LV mass (p<0.05 at least for all). While
similar results were found in younger hypertensives,
in the older subgroup neither Ei velocity nor decel-
eration time correlated with LV mass.

Age (B=0.135), Ei velocity (=0.107) or E/Ei
(B=0.092) and SBP (=0.79) were the only sig-
nificant correlates of RWT in the whole sample.
Again, the association between Ei and RWT per-
sisted significant in younger but not in the older
hypertensives.

Discussion

Alterations of diastolic properties in the hypertensive
heart may be related to interplay of factors including
increased BP itself, structural LV changes (i.e.
increased collagen matrix, disorganization of colla-
gen fibers, abnormal collagen type I/III ratio) and
coronary microcirculation impairment (6,7,21). The
association between LV concentric geometry and
diastolic dysfunction has been widely documented
either in population-based studies as in hypertensive
cohorts (22,23).

The present study offers a new piece of informa-
tion on the relationship between LV geometry and
diastolic function in a large cohort of subjects with
preserved systolic function examined in the setting
of echocardiographic practice; in particular, we ana-
lyzed the strength of this relationship according to an
age-based analysis.
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Our findings show that: (i) concentric LV geom-
etry in hypertensives older than 65 years was
1.4-fold higher compared with their younger coun-
terparts; this difference was paralleled by a greater
prevalence of LA enlargement and altered LV fill-
ing, these alterations being 2.0- and 1.9-fold higher
in the former group, respectively; (ii) at variance
from younger hypertensives, in the older group nei-
ther LV mass nor RWT, a continuous index of
LV geometry, was independently correlated to LV
diastolic parameters.

Several aspects of our work deserve to be
mentioned.

Prevalence of cardiac phenotypes, namely LVH,
LA enlargement and abnormal LV filling index, may
differ according to demographic and clinical char-
acteristics of the study sample, as well as cut-off
criteria defining this categorical parameters. A high
prevalence of LVH, a cardinal feature of hyperten-
sive heart disease, was found in our population,
ranging from 50% in subjects younger than 65 years
to 71% in older ones; these figures are consistently
higher than those reported in population-based
samples and in hypertensive cohorts attending spe-
cialist centers (24). Our values, on the other hand,
are in line with figures reported in a large Spanish
survey carried out in primary care centers (25) and
in selected high-risk hypertensive populations with
electrocardiographic LVH (26) or resistant hyper-
tension (27). Several factors may explain the high
prevalence of LVH in our survey, such as a mean
age of 65 years, long duration of hypertension in the
majority of participants, less than 10% of whom
were untreated, large prevalence of obesity (i.e.
36%) and indexation of LV mass to height to

Table III. Univariate correlation analysis between left ventricular mass and clinical/echocardiographic
parameters in the study population as a whole and in the two age groups.

Total population < 65 years =65 years

Variable r P r P r )
Age 0.10 0.02 0.23 <0.001 0.03 NS
Weight 0.54 <0.001 0.59 <0.001 0.54 <0.001
Height 0.37 <0.001 0.44 <0.001 0.41 <0.001
BSA 0.54 <0.001 0.59 <0.001 0.56 <0.001
BMI 0.37 <0.001 0.38 <0.001 0.35 <0.001
Clinic SBP 0.21 <0.001 0.29 <0.01 0.14 <0.01
Clinic DBP 0.14 <0.001 0.27 <0.01 0.08 NS
EF —0.21 <0.001 —0.15 <0.01 —0.22 NS
LAVI 0.31 <0.001 0.32 <0.001 0.28 <0.001
E —0.03 NS —0.11 NS —0.03 NS
A 0.04 NS 0.04 NS 0.04 NS
E/A ratio —0.02 NS —0.05 NS —0.10 NS
DT 0.11 <0.01 0.20 <0.001 0.02 NS
Ei —0.17 <0.001 —0.22 <0.001 —0.07 NS
Ai 0.02 NS 0.06 <0.001 0.08 NS
Ei/Ai ratio 0.10 0.02 0.18 <0.01 0.05 NS
E/Ei —0.13 <0.01 —0.16 <0.01 —0.08 NS

BSA, body surface area; EF, ejection fraction; LLAVI, left atrial volume indexed to BSA (for other

abbreviations, see Table I).
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Table IV. Univariate correlation analysis between relative wall thickness and clinical/echocardiographic
parameters in the study population as a whole and in the two age groups.

Total population <65 years =65 years

Variable r P r P r P
Age 0.23 <0.001 0.18 <0.01 0.11 <0.05
Weight 0.04 NS 0.12 <0,05 0.01 NS
Height 0.07 NS 0.03 NS 0.07 NS
BSA 0.01 NS 0.10 NS 0.03 NS
BMI 0.10 <0.01 0.13 <0.05 0.06 NS
Clinic SBP 0.13 <0.01 0.07 NS 0.11 0.05
Clinic DBP 0.02 NS 0.04 NS 0.10 NS
EF —0.07 NS —-0.12 <0.05 —0.14 <0.01
LAVI 0.04 NS 0.04 NS 0.02 NS
E —0.06 NS -0.16 <0.01 -0.03 NS
A 0.19 <0.001 0.05 NS 0.19 <0.001
E/A ratio -0.19 <0.001 0.15 <0.01 0.12 <0.05
DT 0.15 <0.001 0.22 <0.001 0.04 NS
Ei -0.21 <0.001 —0.20 <0.001 —0.12 <0.05
Ai 0.04 NS 0.02 NS 0.03 NS
Ei/Ai ratio 0.16 <0.001 0.12 <0.05 0.10 NS
E/Ei 0.17 <0.001 0.06 NS 0.16 <0.01

For abbreviations, see Tables I and III.

allometric power of 2.7 rather than to body surface
area. Although the most appropriate method for
normalizing IV mass in adults is still debated,
indexation to body surface area has been reported
markedly to underestimate the presence of LVH in
overweight and obese subjects (28). Alterations in
LA size and diastolic function occurred less fre-
quently than LVH, as less than 20% of subjects were
found to have LLA enlargement and only 10% had
an increased LV filling pressure, according to the
criteria recommended by current guidelines. An
increased LV filling pressure, however, could be sus-
pected in as many as 45% subjects with E/Ei values
at tissue Doppler analysis ranging from 9 to 15 of
the intermediate (gray) range. Moreover, less con-
servative LAVI thresholds (=24 ml/m?2) (29) than
the 29 ml/m? recommended by ASE guidelines (9),
would have substantially increased the prevalence of
LA enlargement.

Several studies have consistently documented
an increased prevalence of LV concentric geome-
try with aging either in apparently healthy indi-
viduals as in subjects with systemic arterial
hypertension (22). A number of clinical investiga-
tions indicated that the shift from normal to con-
centric geometry is a compensatory adaptation to
age-related increases in peripheral and central BP
and total arterial stiffness. Our data, in keeping
with previous reports, show that: (i) LV concentric
geometry (LV concentric remodeling and concen-
tric LVH) was the prevalent geometric phenotype
in the older group (60% vs 42% in the younger
group); (ii) age was the most important indepen-
dent correlate of RWT.

A direct relationship between LVH severity
and diastolic impairment has been observed in

different clinical settings such as hypertension
(30), hypertrophic cardiomyopathy (31) and aortic
stenosis (32). Our results are in line with previous
evidence by showing that a progressive worsening
in LV diastolic function occurred from normal LV
geometry to concentric LVH in the whole study
population as well as in both age groups. To this
issue, the present study adds the important notion
that factors involved in LV diastolic impairment in
hypertensive heart disease may differ according to
age. In multivariate analyses, LV diastolic param-
eters in older hypertensives, at variance from their
younger counterparts, did not correlate either with
LV mass or RWT. This observation suggests that
in older hypertensives the relationship between
cardiac morphology and diastolic function is
affected by a series of aging-associated factors
other than the amount of LV cardiomyocytes, such
as increased collagen content and impaired coro-
nary microcirculation.

Limitations of the study

Our observations derive from a cohort of Cauca-
sian hypertensive patients with preserved systolic
function, in sinus rhythm and without significant
valve diseases, and should not be extended to other
ethnic groups or different clinical conditions. Fur-
thermore, we had no access to laboratory data
such as metabolic and renal parameters, which
correlate with diastolic dysfunction. Finally, as
our investigation was based on standard echocar-
diographic methods, circulatory and ultrasono-
graphic markers of myocardial fibrosis as well as
parameters of coronary microcirculation were not
available.
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Conclusions

As clinical perspective, our findings indicate that in
elderly hypertensives diastolic dysfunction may occur
independently from LV structural and geometric
alterations and represent a further argument against
the clinical indication of limited echocardiography
selectively aimed to measure morphological param-
eters such as LV mass and RWT in the hypertensive
setting (33).

Conflict of interest: The authors report no conflicts
of interest. The authors alone are responsible for the
content and writing of the paper.
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