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Abstract : Prevalence, determinants, and prognostic value of left ventricular
func t ion  in  sub jec t s  wi th  asymptomat ic  essen t ia l  hyper tens ion  a re  s t i l l
incompletely known.  The goal of this study was to investigate the effects
o f  a symptomat ic  un t rea ted  essen t i a l  hyper tens ion  on  l e f t  ven t r i cu la r
structure and function. The left ventricular functions were assessed among
127  hyper t ens ive  and  80  hea l thy  sub jec t s .  Amer ican  soc ie ty  o f
echocard iography  (ASE)  conven t ion  was  app l ied  to  measure  the  s t roke
volume, percentage ejection fraction, percentage fractional fiber shortening,
cardiac output  and cardiac index.  The stroke volume, cardiac output  and
card iac  index  were  normal  bu t  s ign i f i can t ly  h igh  among  hyper tens ive
compared  to  normotens ive  sub jec t s  (P<0 .05) .  The  pe rcen tage  e jec t ion
fraction and fractional  f iber shortening were significantly reduced among
hyper tens ives  compared  to  normotens ives  (P<0 .05) .  The  s ign i f i can t
impairment of percentage fractional fiber shortening is due to alteration in
dimension of left ventricular wall thickness, left ventricular cavity and left
ventricular geometry. This carries prognostic implication and requires further
documentations, investigations and researches. Percentage ejection fraction
and f rac t iona l  f iber  shor ten ing  i s  cons idered  a  ha l lmark  of  normal  le f t
ventr icular  funct ion.  The lef t  ventr icular  contract i le  s tate  was negatively
correlated to left  ventricular after load parameters.  So the main objective
of management of hypertensive subjects should be, to reduce the after load
to improve the lef t  ventr icular  contract i le  s tate .

Key words  : left ventricular function asymptomatic essential hypertension
echocard iography

INTRODUCTION

Hypertension is  a  potent  r isk factor  for

congest ive cardiac fai lure  (1) .  Development
of overt congestive cardiac failure (CCF) may
be preceded by a phase of asymptomatic left
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ventricular systolic dysfunction (ALVSD) (2).
Asymptomat ic  l e f t  ven t r icu la r  sys to l ic
dysfunction is a potent and  early marker of
evolu t ion  toward  severe  CHF requi r ing
hosp i ta l i za t ion  in  sub jec t s  wi th  essen t ia l
hypertension (3).  Many hypertensive subjects
without symptoms or physical  signs  of CCF
should thus be considered for  screening of
ALVSD,  an  a rgument  tha t  ra i ses  cos t -
e f fec t iveness  cons idera t ions  (9 ) .  However ,
impor tan t  aspec t s  inc lud ing  preva lence ,
de te rminants ,  and  prognos t ic  va lue  of
ALVSD in the specif ic  set t ing of  essent ia l
hypertension are poorly known, because most
available studies have been performed in the
genera l  popula t ion  (4–9) .  The  mechanisms
of  ca rd iovascu la r  damage  in  hyper tens ion
are still  partially unclear; in particular, it  is
not known, what  role the metabolic changes
f requent ly  assoc ia ted  wi th  h igh  b lood
pressure (ie, insulin resistance, dyslipidemia,
g lucose  in to le rance ,  and  ec top ic  fa t
accumulat ion)  may play.  Mild  increases  in
blood pressure are recognized as a risk factor
for myocardial infarction and coronary artery
disease (10) .  For  this  reason,  in  2003,  the
Jo in t  Nat iona l  Commit tee  on  High  Blood
Pressure  iden t i f i ed  “prehyper tens ion”  as  a
new category of blood pressure in adults (11):
prehypertensive (pre-HT) individuals carry a
higher risk (3-fold) of developing hypertension
and  card iovascu la r  d i sease  in  compar i son
with normotensive (NT) subjects (12). Higher
blood pressure is  associated with  decreased
reg iona l  l e f t  ven t r icu la r  func t ion  in
asymptomatic individuals (13).

Lef t  ven t r icu la r  (LV)  func t ions  a re
rou t ine ly  assessed  by  echocard iography
method  in  c l in ica l  se tup  (14) .  The
de te rminant  o f  LV func t ions  i . e .  p re load ,
after  load,  contracti le state of LV can also

be assessed by echocardiography (14) .  The
impor tan t  and  re l i ab le  parameters  o f
de te rminant  o f  LV func t ions  can  be
measured  sa fe ly ,  non invas ive ly ,  qu ick ly ,
wi thout  any  rad io log ica l  o r  any  o ther
hazards  wi th  the  help  of  echocardiography
(15).  These parameters can be used for the
early detection of LV dysfunction, progress
of LV dysfunction, and effect of therapeutic
intervention i.e. pharmacological and/or non-
pharmacolog ica l  method  on  LV func t ions .
Lef t  vent r icu la r  hyper t rophy  (LVH)  and
geometry pattern is associated with important
clinical and prognostic implications, probably
due to several biological and pathophysiological
d i f fe rences  be tween  var ious  forms  of  LV
adapta t ion  to  hyper tens ion ,  inc lud ing
di f fe rences  in  haemodynamic  prof i l es  and
LV sys to l ic  and  d ias to l ic  func t ion  (16) .
We hypothes ized  tha t  the  metabol ic
abnormal i t i es  o f  asymptomat ic  essen t ia l
hyper tens ion  may be  l inked  wi th  a l t e red
reg iona l  l e f t  ven t r icu la r  (LV)  func t ion  by
affecting mechanisms involved in sustaining
normal  ca rd iac  func t ion .  Righ t  and  le f t
ventricular performance are altered more in
hypertensives  with  Obstruct ive  s leep apnea
syndrome compared  to  ind iv idua ls  wi th
hypertension alone(17).Thus, we set forth to
inves t iga te  the  ea r ly  changes  in  ca rd iac
morphology and dynamics  in  asymptomat ic
unt rea ted  essen t ia l  hyper tens ive  sub jec t s .

MATERIALS AND METHODS

The study was conducted at Govt. Medical
Col lege and New Civi l  Hospi ta l ,  Surat ,  on
127  asymptomat ic  hyper tens ive  and  80
hea l thy  normotens ive  sub jec t s .  The  s tudy
was  approved  by  the  e th ica l  commit tee  o f
Govt .  Medica l  Col lege  and  New Civ i l
Hospital,  Surat and written informed consent
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Card iac  index  (C. I . )  =  Card iac  ou tpu t /
Body surface area

(LVIDd) 3 – (LVIDs) 3

EF% =  × 100
(LVIDd) 3

FS (%) = [(LVIDd – LVIDs)/LVIDd] × 100

The indices of after load (ESS, EISS and
TPR) were derived from the formula :

End-systolic meridional wall stress (ESS) :

ESS (103 dyn/cm2) = 0.334 × SBP × LVIDs/
PWTs × (1 + PWTs/LVIDs).

End-isovolumetric Systolic Stress (EISS) :

EISS (103 dyn/cm2) = 0.334 × DBP × LVIDs/
PWTs × (1 + PWTs/LVIDs).

Tota l  per iphera l  res i s tance :

TPR (dyne × sec × cm–5) = (mean BP × 80)/
CO.

Lef t  ven t r icu la r  mass  (LVM) were
measured  us ing  ASE measurements  by  the
following equation (17) :

LV M (ASE)  =  0 .8[1 .04(IVS + LVIDd +
PWT)3 – (LVIDd)3] + 0.6 g

LVMI (ASE) = LVM/Body surface area

The  t ransmi t ra l  peak  ve loc i ty  o f  ea r ly
(E) and late  f i l l ing (A) were  measured and
the E to A ratio calculated (17, 36).

Stat ist ical  analysis  was performed using
the EpiInfo 6 and SPSS package (version13).
Data  were  expressed  as  Mean±Standard

was  ob ta ined  f rom a l l  the  par t i c ipan ts .
Inclusion criteria were as follows: no previous
d iagnos i s  o f  hyper tens ion ;  no  prev ious
treatment with antihypertensive or antidiabetic
drugs  or  any  o ther  d rug  known to  a f fec t
g lucose  and  l ip id  metabol i sm;  absence  of
d iabe tes  i e ,  a  fas t ing  p lasma  g lucose  <7 .0
mmol /L  and  a  2 -hour  p lasma g lucose
concentra t ion  <11.1  mmol/L on a  75 g oral
glucose tolerance test (OGTT) and no history
of  ches t  pa in  o r  p rev ious  ca rd iovascu la r
disease. After a 30-minute acclimation period,
BP was  measured 3  t imes  to  the  neares t  2
mm Hg in  the  s i t t ing  pos i t ion  us ing  a
mercury sphygmomanometer and appropriately
sized cuffs.  The average of 3 measurements
was used to calculate systolic and diastolic
BPs; mean BP was calculated as the diastolic
va lue  p lus  one  th i rd  of  the  pu lse  pressure
value.  Echocardiograms were recorded using
MEGAS CVX and  MEGAS GPX equipped
wi th  ADV4 sof tware  f rom ESAOTE s .p .a .
Firenze, Italy. For Doppler echocardiography
the  f requency  used  was  3 .5  MHz.
Echocardigraphic  var iables  were  ca lcula ted
accord ing  to  the  Amer ican  soc ie ty  o f
echocard iography  (ASE)  gu ide l ines  (17) .
Lef t  ven t r icu la r  in te rna l  d imens ions  a t
sys to le  and  d ias to le  (LVIDs  and  LVIDd) ,
in te rven t r icu la r  sep ta l  d imens ion  ( IVSd)
and  pos te r io r  wal l  th ickness  (PWT)  were
measured .  S t roke  vo lume (SV) ,  ca rd iac
output (CO), percentage ejection fraction (EF
%),  percentage  f rac t ion  shor tening  (FS %)
and to ta l  per iphera l  res is tance  (TPR) were
calculated from the measured dimension by
the following formula of ASE convention (17) :

S.V. = (LVIDd) 3 – (LVIDs) 3

CO (L/min) = stroke volume (SV) × heart
rate (HR)
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significantly higher (P<0.001, Table I) in the
hyper tens ive  ind iv idua ls  compare  to
normotens ives .  Except  IVST,  a l l  the
paramete rs  o f  l e f t  ven t r icu la r  s t ruc ture
(LVIDd,  LVIDs ,  PWT,  LVM, LVMI and
RWT) were  s ign i f ican t ly  h igher  amongs t
hyper tens ives  compare  to  normotens ives
(Table II). Stroke volume, cardiac output and
card iac  index  were  s ign i f ican t ly  h igher
amongs t  hyper tens ives  compare  to
normotensives (P<0.05, Table III) .  However
indices of contractility function (EF%, FS%)
were  s ign i f ican t ly  h igher  amongs t
normotens ives  compare  to  hyper tens ives
(P<0.005, Table III). Amongst the indices of
after load (ESS, EISS and TPR), ESS  and
EISS were  s ign i f ican t ly  h igher  in
hyper tens ive  ind iv idua ls  compare  to
normotensive  (P<0.05 Table  I I I ) .  TPR was
wi th in  normal  l imi t  in  bo th  the  g roup ,
however it  was higher amongst hypertensive
compare  to  normotens ive ,  bu t  i t  was  no t
significant (P>0.05 Table III) .  Amongst the
indices of diastolic  performance (E, A and

Deviation. Statistical analysis was performed
applying unpaired Student’s  ‘ t ’  tes t  to  the
data of independent samples for equality of
means  and  Levene’s  t es t  fo r  equa l i ty  o f
variances. The probability value P<0.05 was
cons idered  s ta t i s t i ca l ly  s ign i f ican t  as  th i s
could be interpreted that  the factor  is  less
l ike ly  to  occur  due  to  chance ,  whi le  a
probabi l i ty  va lue  P>0 .05  was  cons idered
sta t is t ica l ly  not  s ignif icant  because  such a
d i f fe rence  could  commonly  occur  due  to
chance and the factor under study may have
no influence on the variables.

RESULTS

There was no significant difference in the
demographic  charac te r i s t i c  o f  the  s tudy
population (hypertensives and normotensives;
Table  I ) .  SBP,  DBP,  PP and  MAP were

TABLE I : Demographic  characterist ic and blood
pressure pulse profile in the study population.

Hypertens ives Normotens ives P
Variables (n=127) (n=80) va lue

(Mean±SD) (Mean±SD)

Age (years) 54.6± 10.07 49.8± 8.46 >0.05
Height (m) 1.58± 0.07 1.59± 0.09 >0.05
Weight (kg) 64.6± 11.9 59.2± 8.6 >0.05
Body mass 25.8± 4.5 23.6± 2.6 >0.05
index (kg/m2)
Waist circum- 94.7± 13.06 88.8± 7.4 >0.05
ference (cm)
Hip circum- 94.2± 10.4 96.18± 6.7 >0.05
ference (cm)
Waist-hip ratio  1.005± 0.12 0.92± 0.15 >0.05
Body surface 1.6± 0.15 1.58± 0.12 >0.05
area (m2)
Pulse/min. 79.05± 7.10 78.16± 5.9 >0.05
SBP (mm Hg) 158.4± 19.19 118± 9.04 <0.001
DBP (mm Hg) 95.6± 6.7 78.5± 5.4 <0.001
PP (mm Hg) 62.8± 18.1 44.08± 8.9 <0.001
MAP (mm Hg) 116.6± 8.96 92.4± 5.4 <0.001

SBP:  Sys to l i c  b lood  p ressu re ,  DBP :  Dias to l i c
blood pressure ,  PP :  pulse  pressure ,  MAP :  Mean
ar te r i a l  p ressure .

TABLE I I : Lef t  ven t r i cu la r  s t ruc tu re  in  the  s tudy
p o p u l a t i o n .

Hypertens ives Normotens ives P
Variables (n=127) (n=80) va lue

(Mean±SD) (Mean±SD)

LVIDd (cm) 3.33± 0.43 2.60± 0.41 <0.0001
LVIDs (cm) 4.70± 0.36 4.24± 0.32 <0.05
PWT (cm) 1.21± 0.15 0.99± 0.14 <0.005
IVST (cm) 0.95± 0.13 0.96± 0.18 >0.05
LVM (gm) 191.9± 44.46 139.9± 37.03 <0.001
LVMI (gm/m2) 117.2± 29.62 87.72± 23.39 <0.001
A E
RWT 0.51± 0.07 0.47± 0.07 <0.05

LVIDd :  l e f t  ven t r i cu la r  in te rna l  d imens ion  a t
d ias to le ,  LVIDs :  Lef t  ven t r i cu la r  in te rna l
d imens ion  a t  sys to le ,  PWT :  Pos te r io r  wa l l
th ickness ,  IVST :  In te r -ven t r i cu la r   sep ta l
th ickness ,  LVM :  Lef t  ven t r i cu la r  mass ,  LVMI :
Lef t  ven t r i cu la r  mass  index  as  pe r  Amer ican
society of echocardiography, RWT : Relative wall
t h i c k n e s s .
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E/A ratio), there was no significant difference
observed in early filling (E velocity), however
late fi l l ing (A velocity)  was  significantly
h igher  in  hyper tens ive  groups  (Table  I I I ) .
E /A ra t io  were  s ign i f ican t ly  lower  in
hyper tens ive  ind iv idua ls  because  of
augmented late fi l l ing (Table III) .

with high total peripheral resistance (23). In
permanent  hyper tens ion ,  reduced  card iac
output  is  mainly the result  of  LV diastol ic
dysfunc t ion  in  the  course  o f  LVH and
decreased  be ta- receptor  reac t iv i ty  in  mode
of  “down-regula t ion” .  Hyper t rophy  and
remodeling lead to an increase in peripheral
res i s tance  (23) .  In  our  s tudy ,  the
haemodynamic profile in patients with LVH
suggests that increased left ventricular filling
which is due to volume overload or elevated
venous return, is responsible for the increase
of  s t roke  vo lume and  normal  sys to l ic
function, this is also purported in the report
by Ganau et  al  in 1992 (20).  In this  study
le f t  ven t r icu la r  con t rac t i l i ty  was  assessed
wi th  the  use  o f  t rad i t iona l  ind ices ,  l e f t
ventricular ejection fraction (EF) and fraction
shor ten ing  (FS) ,  which  re f lec ted  the
dynamics  o f  the  l e f t  ven t r ic le .  In  var ious
s tud ies ,  the  midwal l  f rac t iona l  f iber
shortening (FS) parameters ,  (more adequate
from the physiological point of view,) have
been  in t roduced  for  l e f t  ven t r icu la r
contrac t i l i ty  assessment .  Shimuzu e t  a l .  in
1991 (24), De Simone et al. in 1994 (25), and
Aurigemma et al. in 1995 (26) indicated that
the lef t  ventr icular  dynamics and geometry
might overestimate the myocardial  function.
They also proved that the application of FS%
in relation to ESS (end systolic stress) allows
the  s ignif icant  reduct ion of  the  percentage
of  hyper tens ives  wi th  overes t imated
le f t  ven t r icu la r  sys to l ic  func t ion ,  and
identification of the subjects with diminished
left  ventr icular  contract i le  performance and
left  ventricular hypertrophy, associated with
the  h igh  card iovascu la r  morb id i ty  and
mortality. Similarly, in our study population
wi th  l e f t  ven t r icu la r  hyper t rophy ,  the
e jec t ion  f rac t ion  and  f rac t iona l  shor ten ing
values  were diminished,  indicat ing the lef t

TABLE I I I : Lef t  Ven t r i cu la r  ca rd iac  pe r fo rmance
in  the  s tudy  popu l t ion .

Hypertens ives Normotens ives P
Variables (n=127) (n=80) va lue

(Mean±SD) (Mean±SD)

SV (ml) 67.35± 15.6 58.62± 14.7 <0.05
CO (L/min) 5.32± 1.34 4.56± 1.05 <0.05
CI (L/m2) 3.26± 0.92 2.84± 063 <0.05
EF% 64.06± 8.25  75.95± 7.74 <0.005
FS% 29.33± 5.64 38.45± 6.34 <0.005
ESS (X103 201.02± 38.08 149.32± 24.48 <0.05
dyne/cm2)
EISS (X103 157.87± 20.22 140.15± 21.12 <0.05
dyne/cm2)
TPR (dyne × 1852.86± 464.8 1760.36± 460.2 <0.05
sec × cm–5)
E (cm/sec) 70.07± 10.56 71.72± 6.29 >0.05
A (cm/sec) 66.55± 11.58 51.05± 7.98 <0.005
E/A ratio 1.05± 0.12 1.40± 0.32 <0.005

SV :  S t roke  vo lume ,  CO :  ca rd iac  ou tpu t ,  CI :
cardiac index, EF% : percentage ejection fraction,
FS% :  pe rcen tage  f rac t iona l  shor ten ing ,  ESS :
end  sys to l i c  s t r e s s ,  EISS :  end  i sovo lumet r i c
systol ic  s t ress ,  E :  ear ly  f i l l ing veloci ty ,  A :  la te
filling velocity, E/A : ratio of early and late filling
ve loc i ty .

DISCUSSION

An increas ing  in te res t  in  the
pa thophys io log ica l  d i f fe rences  be tween
pa t ien t s  wi th  var ious  pa t te rns  o f  l e f t
ventricular hypertrophy (LVH) and geometry
in hypertension has been observed (20-22).
In  the  ea r ly  s tages  o f  hyper tens ion  there
occurs elevation of adrenergic tone typically
character ized by hyperkinet ic  s tatus  i .e .  an
increased heart  rate,  stroke volume, cardiac
output ,  and cardiac index.  This  is  replaced
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ven t r icu la r  sys to l ic  dysfunc t ion .  When  we
compare the data of study groups based on
Lef t  Vent r icu la r  mass  index  we found the
high tota l  per ipheral  res is tance (TPR),  end
sys to l ic  s t ress  and  (ESS)  and  end
isovolumet r ic  s t ress  (EISS)  in  the
hyper tens ive  groups  compared  to
normotens ive .  Increased  va lues  o f  s t roke
volume (SV) ,  s t roke  vo lume index  (SVI) ,
cardiac output (CO) and cardiac index (CI),
which  we  in te rpre t  as  the  inab i l i ty  to
compensate pressure overload by a reduction
in the volume load. These data can also be
expla ined  by  compensa tory  mechanism
i .e .  inc reased  sympathe t ic  ac t iv i ty  (nor
epinephr ine  re lease)  and Renin-Angi tensin-
Aldosterone system (23). Balci B, Yilmaz et
al. in 2002 (27) observed the similar results
regard ing  sys to l ic  func t ion  in  essen t ia l
hypertension.  However,  de Simone et  a l  in
1999 (28)  showed in their  study the values
of cardiac output diminished in patients with
hyper tens ive  le f t  vent r icu lar  hyper t rophy.

Eva lua t ions  o f  a l t e ra t ions  in  d ias to l ic
func t ion  in  the  hyper tens ive  popula t ion
showed tha t  a l t e ra t ions  a re  p reva len t  and
changed in regard to normotensive pat ients
and ,  as  found  in  o ther  s tud ies ,  were
influenced mainly by age (29). On evaluating
patients according to age range and cardiac
geometry ,  we  observed  tha t  in  the  e lder ly
group, most of the patients had inversion of
the E/A rat io,  indicating a more permanent
diastolic dysfunction,  partly independent of
al terat ions in cardiac geometry,  in  contrast
to that of the lower age range (Table III).

On evalua t ing  d ias to l ic  funct ion  in  the
hyper tens ive  s tudy  popula t ion  wi th  o r
without normal left  ventr icular  mass index,
s ign i f ican t  inc ip ien t  s t ruc tura l  a l t e ra t ions

were  observed  as  compared  wi th  the
normotensive group (Table III) .  Zabalgoit ia
M,  e t  a l  1997(30)  a l ready  emphas ized  the
presence of diastolic dysfunction, even in the
absence of  hypertrophy.

Giorgi D, et al. 2002 (31) in their work
“Ul t rason ic  t i s sue  charac te r iza t ion  and
Doppler tissue imaging in the analysis of left
ven t r icu la r  func t ion  in  essen t ia l  a r te r ia l
hyper tens ion”  repor ted  tha t  ear ly  d ias to l ic
myocardial velocity (E-wave velocity) of the
la te ra l  wal l  and  of  the  sep tum were
signif icantly lower,  while the late diastol ic
myocardia l  veloci ty  (A-wave veloci ty)  was
s ign i f ican t ly  h igher  in  hyper tens ives
compared to  a thletes .  In  our  s tudy too the
E/A ratio at the septum level was significantly
lower in hypertensives compared to controls.

Study by Balci B, et al. 2002 (27)  observed
tha t  in  essen t ia l  hyper tens ion ,  espec ia l ly
with concentric hypertrophy, global diastolic
function is  impaired.

In the natural history of left  ventricular
hyper t rophy ,  compl iance  d i s tu rbances  may
appear  wi th  more  and  more  in tense
accumulation of collagen or ischemic/fibrosis
process.  The relaxation abnormalit ies which
were more pronounced in our patients  with
left  ventr icular  hypertrophy are diff icul t  to
interpret  as  i t  may be ant icipated that  this
phenomenon is also present in subjects with
less  favorab le  concen t r ic  hyper t rophy .
However ,  the  re la t ionsh ip  be tween  Lef t
Ventricular diastolic dysfunction and adverse
prognos i s  has  no t  ye t  been  proved .  In
another study by Kosmala  PM, et al in 2006
(33)  demons t ra ted  tha t  in  hyper tens ive
pa t ien t s  the re  was  increase  in  LV
ci rcumferen t ia l  sys to l ic  and  decreased
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d ias to l ic  func t ion .  The  former  may  be  a
compensa tory  response  to  the  impai rment
in  LV longi tud ina l  sys to l ic  per formance .
Moreover ,  determinat ion of  lef t  ventr icular
d ias to l ic  func t ion  abnormal i t i es  i s
mult i factor ia l  and amongst  the  factors  that
a f fec t  the  mi t ra l  f low in  essen t ia l
hyper tens ion ,  a re  the  LV mass ,  p re load ,
a f te r load ,  b lood  pressure  parameters ,
changes  in  coronary  microc i rcu la t ion  and
adrenergic activity (34). The pathophysiological
d i f fe rences  in  hyper tens ive  pa t ien t s  wi th
various types of LVH and geometry help to
explain the results of prognostic studies from
Balci B et al (27). These studies showed the
highest mortality in patients with concentric
hyper t rophy ,  lower  bu t  s t i l l  s ign i f ican t ly
increased mortality in subjects with eccentric
hypertrophy, and slightly increased mortality
in  pa t ien t s  wi th  concen t r ic  remodel ing ,
compared  wi th  sub jec t s  wi th  normal  LV
geometry. Among the reasons for prognostic
d i f fe rences  in  hyper tens ive  pa t ien t s  wi th
var ious  types  o f  LVH and  geomet ry ,
differences in haemodynamic, left ventricular
systolic and diastolic dysfunction have to be
cons idered .

In the presence of unnaturally increased
ar te r ia l  Blood pressure ,  due  to  any  cause ,
the  hear t  mus t  main ta in  a  normal  ca rd iac
outpu t  to  p rese rve  the  cons i s tence  of  the
mi l ieu  in te r io r  o r  Claude  Bernard- the
composition of extra cellular fluid in which
the cellular functions depend (34). The heart
can accomplish this augmented workload only
by  expendi tu re  o f  energy  accompanied  by
phys io log ica l  s t re tch ing  of  ca rd iac  musc le
fibres, which ultimately undergo hypertrophy
i .e .  l e f t  ven t r icu la r  hyper t rophy  (35) .  The
present  s tudy documented the fact  that  the
resting systolic LV function parameters i .e .

s t roke  vo lume;  ca rd iac  ou tpu t  and  card iac
index  were  normal  o r  even  be t te r  than
normal  amongst  asymptomat ic  hyper tensive
subjec t s .  These  da ta  can  be  exp la ined  by
compensa tory  mechanism i . e .  inc reased
sympathe t ic  ac t iv i ty ,  Renin-Angio tens in-
Aldosterone System (23). The wall force/after
load  dur ing  e jec t ion  of  LV inf luences  the
quant i ty  of  blood ejected by ventr ic le ,  i .e .
abrupt increase or decrease in impedance of
LV e jec t ion  inverse ly  a l t e r  the  s t roke
volume and do so when end diastolic volume
is  independent ly  control led  (15) .  I t  should
be emphasized here further ,  that  af ter  load
is never constant during ventricular ejection,
bu t  con t inuous ly  dec l ine  as  the  l e f t
ven t r icu la r  vo lume and  midwal l  rad ius
decrease  as  p red ic ted  by  Laplace  re la t ion
(T = PxR/2h where T = wall stress/tension,
P = pressure ,  R = radius  of  L.V.  and h =
thickness of L.V. wal). Increasing after load
(ESS,  EISS)  causes  immedia te  nega t ive
changes  in  myocardia l  wal l  shor tening and
cont rac t i l e  s ta te  (25) .  The  s ign i f ican t ly
increased  wal l  s t ress  i s  due  to  a l t e red
s t ruc ture  and  geomet ry  of  LV i . e .  l e f t
ven t r icu la r  hyper t rophy  which  can  be  of
concen t r ic  o r  eccen t r ic  type  (20 ,  28) .  An
increase  a r te r ia l  b lood  pressure  augments
after-load and LV stress by negative feedback
mechanism.  This  depresses  the  myocard ia l
f ibre shortening.  This further  decreases the
myocardial performance and the viscous cycle
is once on lead to progressive impairment of
myocardial  performance.  In  this  context ,  i t
is  worth to  consider  the Framingham-study
which  has  s ta ted  tha t  the  mos t  impor tan t
means  of  p reven t ing  the  ca rd io-vascu la r
compl ica t ion  i s  to  iden t i fy  and  t rea t
hyper tens ion  before  compl ica t ion  deve lop
(22). In this context, epidemiological approach
by detecting the hypertension in early phase
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i s  the  f ina l  rep ly  fo r  the  p reven t ion  of
hypertensive heart disease process (22). With
the  same ob jec t ive ,  the  s tudy  was  ca r r ied
out  amongs t  the  newly  asymptomat ic
hyper tens ive  sub jec t s  to  assess  the  LV
functions by using the echocardiography.

C o n c l u s i o n

The  overa l l  l e f t  ven t r icu la r  sys to l ic
func t ions  were  normal  amongs t  the
asymptomat ic  essen t ia l  hyper tens ive
subjects. However contractility function were
impai red  in  hyper tens ive  ind iv idua ls
compared  to  normotens ive .  Af te r - load  was
significantly increased amongst hypertensive.
Ejec t ion  f rac t ion  and f rac t ional  shor tening
are hallmark of LV pump functioning. More
public awareness programs are to be set up
to  educa te  the  soc ie ty  about  the  ea r ly
de tec t ion  and  benef i t  o f  con t ro l  o f  b lood
pressure by various means for improvement
of  ca rd iac  phys io logy  even  when  the
hyper tension is  in  asymptomat ic  s tage.

L i m i t a t i o n s

The  s tudy  popula t ion  s ize  was  smal l ,
however  i t  was  b igger  then  many  s tud ies .
Fo l low-up  was  incomple te ,  bu t  th i s  i s
common in such type of studies because of
drop  ou t  and  the  s tudy  par t i c ipan ts  came
from a  smal l  c i ty  and  mobi le ,  migran t
popula t ion .  Unava i lab i l i ty  o f  be t te r
ins t rumenta t ion  and  technique .  Fur ther
s tud ies  wi th  a  l a rge  popula t ion  s ize  and
be t te r  ins t rumenta t ion  i . e .  T i ssue  Dopple r
Imaging (TDI) and cardiac MRI are required
to  assess  the  ca rd iac  per formance  in
asymptomat ic  essen t ia l  hyper tens ion .
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