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Objective: Toidentiy left ventricular geometric pat-
ternsin hypertensive patients on echocardiography, and
to correlate those patternswith casual blood pressure
measurements and with the parameter s obtained on a 24-
hour ambulatory blood pressure monitoring.

Methods — We studied sixty hypertensive patients,
grouped accor ding tothe Joint National Committee stages
of hypertension.. Using the single- and two-dimensional
Doppler Echocardiography, weanalyzed thel eft ventricu-
lar mass and the geometric patternsthrough the correla-
tion of left ventricular massindex and relative wall thi-
ckness. On ambulatory blood pressure monitoring we as-
sessed the means and pressure loadsin the different geo-
metric patterns detected on echocardiography

Results- Weidentified threeleft ventricular geometric
patterns: 1) concentric hypertrophy, in 25% of the patients;
2) concentricremodeling, in25%; and 3) normal geometry,in
50%. Casual systolic blood pressurewashigher inthegroup
with concentric hypertrophythanintheother groups(p=0.0-
01). Mean systolic pressureinthe24h, daytimeand nighttime
periodswas also higher in patientswith concentric hyper-
trophy, ascompared to the other groups (p=0.003, p=0.004
and p=0.007). Daytime systolic load and nighttime diastolic
load were higher in patientswith concentric hypertrophy (
p=0.004 and p=0.01, respectively).

Conclusions- Left ventricular geometric patterns
show significant correlation with casual systolic blood
pressure, and with means and pressure loads on ambula-
tory blood pressure monitoring.
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The occurrence of ventricular hypertrophy undoub-
tedly represents an important marker of increased risk for
cardiovascular events; therefore, theimportance of identi-
fying the patterns of hypertrophy in patients with hyper-
tensioniswidely justified 2.

A recent study by Mensah et al ® reported that measu-
rement of the left ventricular mass on echocardiography
provedto bebetter for predicting theevol utional processof
hypertension as compared with other variables, such as
systolic blood pressure, diastolic blood pressure, and hy-
pertension staging “.

L eft ventricular hypertrophy isno longer considered
an adaptive process that compensates the pressure impo-
sed on the heart and has been identified as an independent
and significant risk factor for sudden death, acutemyocar-
dia infarction, and congestive heart failure*S.

In cardiac hypertrophy, anomal ous collagenous pro-
teins and other types of contractile proteins (myosin with
different functional properties) are produced. These myo-
sinsshow alower activity of the ATPase enzymeand alo-
wer velocity of power generation. Likewisetheformation of
anomal ous collagenous proteins, changes in contractile
proteinsalso occur. Concomitantly, sarcomeresand fibro-
blasts proliferate and become hyperplastic. These adapta-
tions aim to maintain the cardiac contractile capacity to
compensate the pressure load imposed on the heart ©.

The cardiac adaptive processisnot alwaysbeneficial
for functioning of the heart and causes alteration in myo-
cardial fibers, inthecardiac capacity torespondto adrener-
gic stimuli, intheleft ventricular diastolic function, inthe
coronary artery flow, andfinally inthecontractilefunction®.

L eft ventricul ar hypertrophy causesimportant deran-
gementsincoronary artery flow. If hypertrophy ismild, the
increasein coronary circulation may proportionally accom-
pany theincreaseinleft ventricular massthrough vascular
neoformation or useof mechanismsof flow reserve. Inthe
casesof significantincreaseinventricular mass, generation
of new vessels and capillariesis disproportional to the
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increasein mass. Concomitantly tothesemyocardial chan-
ges, hypertrophy of the walls of the resistance coronary
vessels occurs %2,

Coexistenceof thesealterationssignificantly limitsthe
perfusion of |eft ventricular muscle mass. Thedecreasein
the coronary flow reserve contributesto the pathogenesis
of myocardia ischemiaand heart failurein patientswith | eft
ventricular hypertrophy. Direct effectson myocardial elec-
trical instability may al so occur, contributing to severe ar-
rhythmias and sudden death, which have ahigh incidence
inpatientswith left ventricular hypertrophy 7.

Accordingto Devereux et d °, theincreasein | ft ventri-
cular massrepresentsacommonfinal pathway towardswhich
adverseeffectsonthecardiovascular system converge, resul-
tinginahigher vulnerability tocomplications.

Studiesby Levy et a **and Kannel ** reported that | eft
ventricular hypertrophy isastrong indicator of bad prog-
nosisinhypertensiveindividualsandinthegeneral popula
tion. Therisk of congestive heart failure, acutemyocardia
infarction, and sudden deathis6- to 8-fold higher in patients
withleft ventricular hypertrophy.

Theterm “ concentric remodeling” hasrecently been
used to explain volumetric or geometric alterationsdueto
injuriesto the myocardium, and it probably meansthat a
structural or biochemical ateration of themuscle, vascular,
or interstitial compartmentsishappening 2.

Koren et al ? and Casale et al 3, among others, have
shown that even in patientswith normal left ventricular
mass, definition of theleft ventricular geometry, andin par-
ticular of concentric remodeling, isanimportant marker of
cardiovascular risk.

The hemodynamic stressisclearly acritical determi-
nant for left ventricular hypertrophy, and elevated blood
pressureisitsmajor triggering factor.

Thisstudy aimstoidentify echocardiographicleft ven-
tricular geometric patternsin hypertensiveindividua sand
to correlate these patterns with a casual blood pressure
measurement and with the parametersobtained onambul a
tory blood pressure monitoring for 24 hours.

Methods

Westudied 60 patientsfrom 1995t0 1997, who had been
diagnosed with hypertension by casual measurement of the
blood pressure and who had not received antihypertensive
treatment for at |east thelast 3weeks. Their agesranged from
18to65years. Thecasua blood pressurewasconsideredthe
mean of the 3 pressure values measured in the sitting posi-
tion, inthe supine position, and in the standing position, wi-
thatimeinterval of 5minutes, and thesemeasurementswere
performed during routineambul atory visits.

Pressures were gauged by an indirect method with a
conventional mercury sphygmomanometer, XJ11YA model
(Nrughai GoodeMedical I nstrument Factory, Japan), which
wasgraded from0to 300, at every 2mmof mercury (mmHg),
and calibrated. Calibration of the mercury manometer was
assessed by visual inspection of the coincidence of the
point of mercury withthezerolevel of thedevice 4%,
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Determination of the systolic and diastolic levels of
blood pressurewasbased on K orotkoff sounds 4. Systo-
licblood pressurewasidentified asthefirst audiblesound,
whichisaweak sound followed by regular beats (phasel)
that increaseinintensity. Diastolic blood pressurewasiden-
tified asthe point wherethe soundsdisappeared (phase V).

Blood pressure classification was based on the Fifth
Report onthe Joint National Committee (JINC-V) %, and tho-
se patients with normal or normal -to-high blood pressure
wereexcluded fromthestudy (Tablel).

Stagesfrom| to 1V wereconsidered, and thediastolic
blood pressurewasused asthedetermining factor to define
the stage of hypertension.

All patients were analyzed considering age, sex, and
color. Thepatientsdiagnosed with coronary artery disease,
valvular heart diseases, pericardial diseases, cardiomyopa-
thies, and debilitating diseases were excluded from the
study.

Echocardiography wasperformed by asingleprofes-
sional withwideexperienceinthemethod. Threemeasure-
mentswere taken for each variable studied, and the final
mean valuewasconsidered for analysis.

The patientswerethen divided into groupsaccording
to the geometric pattern found on echocardiography. For
calculating left ventricular mass, we used the combination
of the cubic function with the determinations of the Penn
Convention for measurements, according to themethod of
anatomic validation established by Devereux et al °. There-
sults expressed in gramswere corrected for body surface
and, therefore, we obtained theleft ventricular massindex
(g/m?). Left ventricular mass values below 125g/m? were
considered normal, independent from sex. Thisvalue of
mass was adopted asthe cut point because it was conside-
red in some studies 1*1117 as predictive of cardiovascular
eventsinmenandwomen.

Thefollowing formulawas used for calculating | eft
ventricular mass*8;

LV mass=104(LVDD+IVST +LVPWT)*~LVDD*-136

Where: 1.04=myocardia density; LVDD =|eft ventri-
cular internal diastolic diameter; IVST =interventricular
septal thickness; LVPWT =left ventricular posterior wall thi-
ckness; 13.6 = constant used by Devereux inthevalidation
of anatomi c massmeasurement.

L eft ventricular rel ativethicknessanditsrelationwith
left ventricul ar massdefined | eft ventricul ar geometric pat-
terns. For determiningtherelativewall thickness(RWT), we

Table | — Classification of blood pressure according to INC-V

Category Systolic (mm Hg) Diastolic (mm Hg)
Normal <130 <85
Normal high 130-139 85a89
Hipertension

Stage| (mild) 140-159 90-99
Stage |l (moderate) 160-179 100-109
Stagelll (severe) 180-209 110-119
Stage |V (very severe) 2210 2120
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considered theleft ventricular posterior wall diastolic thick-
nessmultiplied by 2 and divided by thediastolic diameter of
thiscavity 28 RWT =2x LVPWT/LVDD

Valuesbelow 0.45wereconsidered normal 12,

When quantitatively studyingleft ventricular massand
itsrelationwith therelativewall thickness, wefound three
types of |eft ventricular geometric patterns, asfollows: 1)
concentric hypertrophy, |eft ventricular massindex >125¢/
m?, and relativewall thickness>0.45; 2) concentric remode-
ling, left ventricular massindex <125g/m?, and rel ativewall
thickness >0.45; and 3) normal geometry, left ventricular
massindex <125g/m?, andrelativewall thickness<0.45.

For analyzingleft ventricular systolicfunction, wecal-
culated thegjectionfraction (strokevolume/diastolic volu-
mex 100) and the percentageof | eft ventricular systolic shor-
tening (%A D), obtai ned with thefoll owing equation: dias-
tolic diameter —systolic diameter/diastolic diameter x 100.

Diastolic function was assessed by the following pa-
rameters: 1) IVRT (isovolumetric relaxation time); 2) E/A
ratio on Doppler; 3) E/A ratio by analysis of theleft atrial
posterior wall; 4) E deceleration; 5) time of E decel eration;
and 6) measurement of the E to F dopeof themitral valveon
one-dimensional echocardiography 2,

All patients underwent ambulatory blood pressure
monitoring 18%° by theauscul tatory method during 24-hours
withthedeviceAND TM 2420/TM 2020 from Takeda. We
considered the examinations whose valid readings were
higher than 80%. To check the reliability of the mea-
surements obtained by ambulatory blood pressure moni-
toring, blood pressure was measured with a mercury
sphygmomanometer, properly calibrated, and no difference
of pressure between the instruments greater than 3mmHg
wasallowed.

Analysisof theambul atory blood pressuremonitoring
met thecriteriaestablished by thell ConsensoBrasileiro para
UsodaMonitorizagdo Ambulatorial daPressdo Arterial 22,

The percentage of blood pressure measurements
abovethevalues considered normal for the day and night
periodsrelated to systolic and diastolic pressures was
called pressureload .

Pressure measurementsobtained on ambul atory blood
pressure monitoring were analyzed according to values
previously established through population studies, which
may constitute an analysis of arecording of ambulatory
blood pressuremonitoring 2.

In order to compare meansin independent samples,
we used the Student t test or the Mann-Whitney’s test,
when the Student t test could not be applied. Comparisons
of themeansof the 3 or moregroupswere performed throu-
ghanalysisof variance. Weusedthe Tukey test for multiple
comparisonsto distinguishthedifferent groups. Inthecase
of variablesthat did not show an approximately normal dis-
tribution, such asthepressureload, theKruskal-Wallisana-
lysis of variance and the corresponding test of multiple
comparisons were used. We used Pearson’s correlation
coefficient (r) to assess whether asignificant association
between 2 continousvariablesoccurred. Inthecomparison
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of proportions, we used the chi-squaretest or Fisher exact
test, when the chi-sgquare test could not be applied.
We adopted the statistical significancelevel of 5%.

Results

Weidentified threetypesof |eft ventricular geometry
in the hypertensive patients studied: 1) normal geometry,
characterized by normal left ventricular massindex and nor-
mal relativewal| thickness[30 (50%) patients]; 2) concentric
hypertrophy, characterized by increased |eft ventricular
massindex andincreased relativewall thickness[15 (25%)
patients]; and 3) concentricremodeling, wheretheleft ven-
tricular massindex isnormal andtherelativewall thickness
isincreased [ 15 (25%) patients].

Blood pressureclassificationwasasfollows: 1) stage
| of hypertension, 23(38.3%) patients; 2) stagell, 24 (40%)
patients; 3) stagelll, 9 (15%) patients; and 4) stagelV, 4
(7%) patients. Most patientswerein stages! and |1 (fig. 1).

Figure 2 showsthe percentage distribution of hyper-
tensive patientsaccording to the blood pressure classifica-
tion and thegeometric patternsfoundinthestudy. Sixty per-
cent of the patientswith concentric hypertrophy had stage
Il hypertension, while53.3% of the patientswith concentric
remodeling had stage | hypertension. Inall left ventricular
geometric patterns(concentric hypertrophy, concentricre-
modeling, and normal geometry), patientsin hypertensive
stages| and |1 predominated.

When casual blood pressure was correlated with left
ventricular geometry, we observed that systolic pressure

Stage 2
40%

Stage 3
15%

Fig. 1—Percentage of hypertensive patients distributed in stages according to the
JINC-V classification of systemic hypertension.

100,

% go| Hypertrophy Remmodeling

60} ﬁ 53

Normal

(n=15) (n=15) (n=30)

O Stage | ® Stage Il O Stage M @ Stage |v|

Fig. 2—Left ventricular geometric patternsin hypertensive patientsaccording tothe
stagesof the INC-V classification.
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wassignificantly higher (p=0.001) in patientswith concen-
tric hypertrophy ascompared withthosewith concentricre-
modeling or normal geometry. Inregardto casual diastolic
pressure, themeanswerevery closeinthethreegroups, the
higher mean diastolic blood pressure occurring in patients
with concentric hypertrophy; however, thisdifferencewas
not statistically significant (TablesIl and I11).

In regard to the pressureload obtained by ambulatory
blood pressuremonitoring, astatistically significant differen-
cein systolic pressure load during the day was observed
between the patientswith concentric hypertrophy and those
with concentricremodeing or normal geometry (p=0.004). No
statistically significant differencewasobservedinthemean
diastolic pressureload during the day; however, the noctur-
nal period showed astatistically significant differencebetwe-
en the group with concentric hypertrophy and those with
concentric remodeling and normal geometry (p=0.014). In-
creased diastolicload at night wasimportant in determining
left ventricular geometry (tableslV and V).

Inour series, thesystolic meansanalyzed on ambula
tory blood pressuremonitoring, in the 24-hour period, du-
ringtheday or at night, werestatistically higher in patients
with concentric hypertrophy than in the remaining pa-
tientswith concentric remodeling or normal geometry, or
both (p=0.003; p=0.004; and p=0.007, respectively).
Diastolic means only showed significant differences
between the groups at night (p=0.039), where the values
found in patientswith concentric hypertrophy were consi-
derably different fromtheremaining groups(tablesV1, VI,
VI, and1X).

When | eft ventricular systolic function wasanalyzed
on echocardiography in the different geometric pattern
groups, weobserved that g ectionfractionwassignificantly
lower in patientswith concentric hypertrophy ascompared
withthosewith no geometric alterationsintheleft ventricle
(p=0.01) (TableX).

In regard to the percentage of systolic shortening (%
A d), no significant difference was observed in the means
of the groups.

Onechocardiography, two parameters(1VRT and E/A

Table |l — Systolic casual blood pressurein the different left
ventricular geometric patternsin hypertensiveindividuals

Types N Mean Sh) p valor
CH 15 178.3 254 0.001
CR 15 160.9 19.1
NG 30 156.5 11.1

CH- concentric hypertrophy; CR- concentric remodeling; NG- norma geometry.

Table 111 — Diastolic casual blood pressurein the different left
ventricular geometric patternsin hypertensiveindividuals

Types N Mean SD p-valor
CH 15 106.0 10.5 0.07
CR 15 98.5 6.5

NG 30 102.0 85
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Table!V —Systalic pressureload during theday (%) in the
different left ventricular geometric patternsidentified on
echocar diography

Types N Mean SD Median p-valor
CH 15 50.3 23.8 57.0 0.004
CR 15 29.9 15.9 25.0
NG 30 35.7 28.2 31.0

Table V — Nocturnal diastolic pressureload (%) —ambulatory
blood pressure monitoring and the different left ventricular
geometric patternsidentified on echocar diography

Types n Mean SD Median p-valor
CH 15 54.4 30.4 57.0 0.014
CR 15 34.6 315 22.0
NG 30 27.7 254 18.5

Table VI —Mean systolic blood pressurein 24 hours (mm Hg) in the
different left ventricular geometric patternsidentified on
echocar diography

Types N  Mean(mmHg) Desvio padrdéo Median p-valor

C 15 141.9 13.3 142.0 0.003
CR 15 125.3 10.0 120.0
NG 30 130.0 147 129.0

TableVIl —Mean systalic blood pressureduring theday (mm Hg) inthe
different left ventricular geometric patter nsidentified on echocar diography

Types N  Mean(mmHg) Desvio padréo Median p-valor

CH 15 145.8 14.7 143.0 0.004
CR 15 129.9 10.0 125.0
NG 30 132.9 14.8 132.5

Table VIl —Mean nocturnal systolic blood pressure (mmHg) in the
different left ventricular geometric patternsidentified on echocar diography

Types N Mean Desvio padréo Median p-valor
CH 15 126.0 16.6 128.0 0.007
CR 15 111.5 11.0 107.0
NG 30 113.8 12.7 112.0

Table I X —Mean nocturnal diastolic blood pressure (mmHg) —
ambulatory blood pressure monitoring and the different left
ventricular geometric patter nsidentified on echocar diography

Types N Mean SD Median p-valor
CH 15 80.1 8.2 82.0 0.039
CR 15 71.3 11.7 69.0

NG 30 73.7 9.0 71.5

ratio) of diastolicfunction, whichwasanalyzed throughthe
movement of theleft atrial posterior wall, showed significant
alterations in patients with concentric hypertrophy as
compared withtheother patients(figs. 3and 4).
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Table X —Behavior of theleft ventricular gjection fraction (%) on
echocardiography in the different left ventricular geometric

patterns
Types N Mean SD Median p-valor
CH 15 64.1 12.2 64.0 0.01
CR 15 66.3 9.2 64.0
NG 30 71.9 6.7 735
- Normal
100 83

Hypertrophy
% 80f Remmoeling

67 |
60} 47—
33 L
20} .’
. )

(n=15) (n=15) (n=30)
p=0.002 )

Fig. 3—Diastolic function —isovolumetric relaxation time in the different left
ventricular geometric patternsin hypertensive individuals.

| ONormal  WAbnormal (> 100 ms) |

100
Hypertrop7l;y Remmoeling 73 Normal
% 80r _a— 67
A
60
33
40 27 — 27
P Ay
0 . R
HC (n = 15) RC (n = 15) GN (n = 30)
p =0.003 | CONormal B Abnormal I

Fig. 4-Diastolic function — E/A ratio analyzed through the movement of the left
atrial posterior wall in the different left ventricular geometric patternsin hyperten-
siveindi

Discussion

L eft ventricular hypertrophy, at first an adaptiveres-
ponseof the heart to hemodynamic overload, isalsothere-
sult of aprocess modulated by other biological determi-
nantsinvolving humoral , physical, and geneticfactors, pro-
per for each type of hypertension %,

Someauthorsobserved that quantitativevariablesare
not exclusivein determining the degree of hypertrophy. In
1953, Grant, cited by Senset a %, already stated that many
exceptionsto this rule existed. Autopsy studies showed
that many patientswith marked hypertension hadlittleor no
hypertrophy, considering the same duration and degree of
severity of the disease.

Our study showed that 53.3% of the hypertensive pa-
tientswithleft ventricular concentricremodelingareinstage
| of hypertension, accordingtothe INC-V classification, and
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that 60% of the hypertensive patients with concentric hy-
pertrophy areinstagell, being considered mild and mode-
rate hypertensive patients, respectively. Therefore, we ob-
servethat left ventricular geometric aterations do not de-
pend on the degree of hypertension.

Inthepopulation studied, left ventricular geometrical -
terationsoccurred in 50% of the hypertensive patients. We
know that left ventricular concentricremodeling eveninthe
absence of hypertrophy may berelated to ahigher risk of
cardiovascular eventsin hypertensive patients. Therefore,
analysisof therelativewall thickness seemsto beauseful
index of easy technical obtainment, providing valuablein-
formationinregardto adequacy of hypertrophy indifferent
conditions 2.

In most of the studies, only 30% of the hypertensive
patientshaveleft ventricular hypertrophy, but thisfigurein-
creasesto 50 to 60% when measurements such asrelative
wall stressandrelativewall thicknessare usedintheanaly-
sisof left ventricular geometry %.

Devereux et al % carried out astudy to assess|eft ven-
tricular massindex andrelativewall thicknessastwoindices
of left ventricul ar hypertrophy follow-upin nontreated hy-
pertensive patients. These authors showed that relative
wall thickness, asan index to assessthe severity of hyper-
trophy, hasadirect and strict relation with total periphera
resistance and an inverserelation with cardiac index. The
classic pattern of hypertrophy in hypertensive patients
(concentric hypertrophy), determined by rel ativewall thick-
ness, correlateswith el evated peripheral resistance (deter-
mined on echocardiography), suggesting that | eft ventricu-
lar hemodynamic and anatomic alterationsmay haveinter-
dependent pathophysiol ogical mechanisms.

Studies, such asthe Framingham Heart Study *°, have
shownthat not only detection of hypertrophy but alsoitsde-
gree may be associated with higher risks of cardiac events.
Therefore, for eachincrement of 50g/m?inleft ventricular
mass, corrected for the patient’ sheight, anincreaseof 1.73
occursintherelativerisk of mortality, evenin patientswith
no cardiovascular disease.

Inregard to diastolic function and the different pat-
terns of left ventricular adaptation to hypertension, recent
studies % have shown that indices used for analyzing dias-
tolicfunction may haveadistinct associationwithacertain
type of left ventricular geometry, suggesting different me-
chanisms of adaptation in hypertension.

Someinterrelationsbetweenfactorsaccounting for left
ventricular hypertension and diastolic function deficit are
complex and not yet clearly understood in hypertensive pa-
tients. Abnormalitiesin diastolic function in patientswith
normal systolic function may bethe most early manifesta-
tion of systemic hypertension. These manifestations seem
to be mediated by an increasein the sympathetic activity
andintherenin-angiotensin systemand may beanalertfor
monitoring these patients %,

Inour study, thealtered diastolic functionindicesthat
showed statistical significance were more commoninthe
group with concentric hypertrophy. Whenwecompared pa-
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tientswith concentric remodeling and normal geometry, al-
terationsin diastolicfunction prevailedinahigher number
of patientswith concentric remodeling, but with no statisti-
cal significance.

Analysisof blood pressure behavior on ambulatory
blood pressure monitoring and the correl ation of meansand
pressureloadswith eft ventricular hypertrophy have been
frequent among authors %%,

Verdecchiaet a %, inarecent study, showed that after
adjusting for the means of 24 hours, a constant pressure
overload was associated with increased left ventricular
mass. Hypertension during the day, associated or not with
nocturnal drop, was adeterminant in left ventricular wall
thickening in men. In our study, we observed asignificant
differencein systolic pressureload during theday inthepa-
tientswith concentric hypertrophy and those with concen-
tricremodeling or normal geometry.

Whiteet a ¥, inafollow-up study of pressureload du-
ring the day asadeterminant of cardiacfunctionin patients
with hypertension, concluded that the 2 parametersof ambu-
latory blood pressure monitoring that better correl ated with
anatomic and functional alterations of hypertension were
pressure loads and the mean blood pressure in 24 hours.
Our study hasal so shown that patientswith concentric hy-
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pertension haveamean systolic pressurein 24 hourssigni-
ficantly higher than patients with concentric remodeling
and normal geometry (p=0.003). Inregardtosystolicloadin
24 hours, weobserved no statistically significant correlation
(p=0.07) when comparing the pati entswith concentric hy-
pertrophy with those of the remaining groups.

In conclusion, the echocardiographic study of blood
pressure has shown to be fundamental for clinical assess-
ment of hypertensive patients, aiming to detect early | eft
ventricular morphol ogic and functional alterationsthat in-
terferewith the evolutionary process of hypertension.

The concomitant study of ambulatory blood pressure
monitoring hel ped identify patients, who, in addition to | eft
ventricular structural alterations, al'so have anincreasein
loads or mean pressures over 24 hours, or both. Identifying
theconcentricremodeling patternanditscorrelationwiththe
parameters observed on ambulatory blood pressure mo-
nitoring raisesthe possibility of identifying agroup of hy-
pertensive patientsat high risk for cardiovascular diseases,
who usually go unnoticed by cardiologistsand clinicians.

M easurement of casual blood pressure, if performedin
acorrect and standardized way, isthefirst major signal fo-
undin hypertensive patients, which may correlatewith | eft
ventricular geometry.
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