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ABSTRACT 
Forty six hypertensive patlents and forty normotensive controls were assessed 
echocardiographically for I& ventricular (LV) stroke volume (SV), cardiac output 
(CO), and haart rate (HR). Severe hypertensives showed signih'cant decrease in heart 
rate than the mild hypertensives. 8imiMy. severe hypertensives showed significant 
decrease in stroke volume and OLM&I%C output as compared to moderate 
hypertensives. WIgMy Si@ihflt deerease was seen when compared to normotenslve 

E controls and mld hypertensivw. Hmwerer mild hypertensives showed non-significant 
increase in stroke v o l u m e d  card& autput than controls 

INTRODUCTNIN 
Role of hypenensiw in the musetion of 

various wdtovascular Wmplicmons is now well 
established. various studies coductea in Pakistan .and 
abroad have shown ttrat hypwtemi9n is a signiflam 
puMic health p~oblem'~.  essential hypertension is 
consrdered to be one of the moar w m u  cause of 
car&ac failure. teft ventnrie is of pmmoun~ 
importance due to lu pumping eapabitlty, hut the 
raised systemic blood pressure badly affects this 
function.. Therefore, multidiuedional and thorough 
information about the left ventr~ular function at 
w r i a t e  time IS conside ed imperative in assessing 
p g w s  af d a c  Initially there is a shon 
period of lefi ventricular hypenemion, followed by a 
p h n g e d  period of stable hwens ion .  Normal 
meting cardiac output is maintained in these patients 
until f venmcular hypemphy (LVH) is 
&nwstrated4. The importance of systollc and 
diastolic properties of the lefi ventricle in patients 
WE& ~sremic arterial hypertension have w n  well 
&scribed. The atmormalities in both of these 
haions contribute significantly to signs and 
syngimms in intlividuals with a variety of cardiac 

Pamure load exam a chronic mechanical 
on the left ventricle cawing an increase in the 

thickness of IIS wall, the mechanism of this importaat 
adqtauon is unknown6. Although hem rate is 
slightly mncreased, but stroke volume and cardiac 
output are reduced in' patients with essential 
hypenension7. 

Althaugh the function of left ventricular 
rnyoer&wa was dtffiult to be assessed, intensive 
~ovesci@ons were carried aut in clinical laboratories 
durtng the past few yearsB. Invasive methods like 
cm@80 Wheterbrion and ahgiograplly lacked 
reliabiiiw -,and perfonnanwg, thus 
echocardiogaphy b e i i  m-hvnvpsive, mrwc 
sensitively elabonte, 4 w i l y  r a p W l e  than ECG 
and X-Ray EW, paraawm importance in measuring 
left ~~ wall and sepu4 thickness and motion 
alenpith ceIat~~I pnp fun~tim'~. This study was 
des&wd tn weas  rhc IeR ventricular pump function 
in with controlled and uncontrolled essential 
hype-b and to provide a comparison with 
n ~ i v e . 6 o g m , l s .  

M s P m d P I D  1MEmoDS 
lbty, age and sex matched normotensive 

c4mds Pad forty-six patients of essential 
(age 20-70 years) were selected for this 

sns$y by systematic randomization from the 
HypertGBson Clinic of Mayo Hospital, Lahore. 
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Pntients suffering from cardiac failure or my valvular 
;uld congenital anomaly were excluded from the 
study. Thr: hypertensives vm d i W  iBld3; , . 

I I t 
GROUP I; 
(Controlled Hypemives) 
Twenty tabelled case$ of essential hypertension whose 
diascoDlc blood p m u r e  was babv 95 95% anB w a  
c~ntrolled by atwticaion. 

GROUP 11: 
(Uncontrolled hypemsives) 
Twenty six case of unconmlled ewntial 
hypermsion who wefe either not on medication or on 
inadequate i ~ i c a t i o n .  

Unwnt& hyprimsimr (Group 11) were 
Etlnlrer sub-grauped d f r g  to the followiog 
diasiolie blood prcssuie Weln 

(a) Mild hypertensivs 
91-104 mm (10 patients) 

b Moderate hypertensives 
105-1 13 &$'(rO pxients) 

(c) ~ e v e m  hype&nsive~ 
I 16-mmMg and above (6 patients) 

Mercury sphy@@man@WMSiL l2.f e m M  
WaJ && ro ,,,&,id , s lad  & 
in setting positfon a% 15 mihutos mb ';@& 
volume and . M a c  output were evaluaaii h dt 3hC 
subjects by echd.iography (Toshih. SaSZi 
1980). Ifm rate wa8 determined 'Uqr 'wuhring the. 
n u m b  of beats per &me. S N M S  '?'" tsw W@ 
applied %or statistid analysis of iesults. 

RFSULTS 
The mean % SD values of hean rate (HR) of 

;III subje~ts are shownin Table 1. 
Gmup I (Controlled Hypertensives) b w s  r 

slight non-signiflwt rise in hem rate (73.6-2 b&ts 
psr minute) ;IS earnpared to the controls (71.56). 
Althu@ there is a tendency towards increed tslP in 
mild hypertensives (@.IIS), bur the increase is 
slatistically nor significant when compared with 
controls. Contrary to this, mod&W hypertensives 
(68.13) and swere hmffensives (62.38) show a non- 
s~gnifcmt (P > 0.05) decrease in heart rate when 
compared to the aormotens5ve control?. However. the 
heart rate in severe hypertensives registered a 

- signif-r deerecrse whed comptwed to the mild 
~ypenmives.  &&I controlled and uneontrollsl 

MiW hyper- 
teirsiveen = 10 
-,$@+ +-,I 

P r b.05 
mi-,, :,, 

%%W&I-FC. rmt ' I @  

*w:@:& id. 16 ml) an@ CO 
$ I ~ & E  :dirist&Lly non-si@tRcant 

is. Similarly, moderate. 
show ilny significanl 
0 X 19.37ml) and do 

w, severe hypercmdves 
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Table 2. comparison of stroke volume (S V) and Cardiac 00utp (CO) in Normotensive and 
Hypertensive Groups 

Group. s v (ml) P Value C 0 (L) P value 
M e a % S D  Me+n%SD 

Normotensives n = 40 70.22 % 14.12 P > 0.05 5.01 % 0.97 P > 0.05 
Cormoiled hypertensives n = 20 68.65 % 17.19 (N S) 5.09% 1 19 (N S) 

Normotemwes n = 40 7022%14.12 ~ c 0 . 0 5  5,~$<.97 P<O.OS 
Mild h-siwes n = 10 77W%1916  (NS) 583%132 (NS) 

Norrnotensiuw, n = 40 70.22 % 14.12 P < 0.05 5.M % 0 97 P > 0.05 
Moderate hypertensives n = 10 66.10 % 19.37 (N S) 5.20 % 1.32 (N S) 

I Norrnotensives n = m 22 % 14.12 P < 0.01 5.01 % 0.97 P c 0.05 
Severe hypertensives n = 6 48.84 % 13.55 (H S) 4.30 % 81 (8) 

Miid hypertenstves n = 10 77.m % 19.16 P c 0.05 5.83 % 1.32 P < 0.05 
Sewe Kypmiensives n = 6 W 3 %  13.55 (S) 4.30 % 1.81 (S) 

Moderate hypertensives n = 10 m.10 % 19.37 P < 0.05 P < 0.05 
Severe hypertensiving n = 6 48.83 % 13.55 (S) 430%181 . (9 

1, 

S = Patisfically significent (P c 0 05) 
H S = High scgnlfieant (P c 0.01) 
N S = Nonsignificant (P 0.05) 

Comparison of SV and CO values of rmld +d output. In early hypertension, increased smke  
moderate hypertensive groups with severe volume and cardiac output could be d w  to 
hypertensive group values show a statistically vznoconstriction leading to increased venous return4 
si&ficant (P < 0.05) decrease in the Latter group. Diastolic dysfunction could be the earliest sign of 
Severe hypertensives also show a significant decrease hypeneasivc cardiomyapathy prior to left ventricular 
in SV and CO as ~compsnd to controlled hype~trophy~~. Our results are in agreement with 

Nuqq et alla yho suggested decreased and delayed 
diastolic fitling of left ventricle in most of the severe 

DISCUSSION hypertenstwe with left ventricular hypenmphy 
In this study we o b m d  significant decrease resulting h deaased suoke v~lume and cardiac 

in stroke volume (48.83 % 1.55 ml) and cardiac output. There6,~. it may be ben&& to assess the 
output (4.30 % 1.81 L) of severe hypertensive left ventricular diastblic fumions in detail to detect 
parents than those of normotensives any impairment. 
(SV = 70.22 % 14.12 ml and co = 5.01 % 0.97 L) Study of &e hean rate in all ihe groups 
and coqtrolled hypenensives (SV = 68.65 % 17.19 showed slighl qon-significant (P > 0.05) increase in 
& CO = 5.09 % 1.19 L). But mild hrperfensives he& rate in mild hypenensives (80.45 % 7.89) 
ghoyred non-significant increase in both the caqwd to to other groups. However, statistically 
~ ~ r s  (SV aud CO). Devereux et all2 reponed a s i @ i k a t  (P < 0.05) fall m HR was observed in 
h& cardiac output and relatively normal peripheral severe hpeenensives (62.58 % 6.77) as compared to 
r&stance in the early stages of essential hypenenrion mild hypenemives. This could be attributed to 
pod low cardiac output in moderate and severe rympatbuic over-stimulation m the early phases of 
hyponemivss. They suggested that mcreased left esscntirl hypenension. Moreover, some naturally 
Mnuieular c k b e t  stiffness due to increased wall omwing humoral agents like catecholamines, 
a s  might impair diastolic filling thus causing a ~~ 11, increased Ca++ and vasopressin may 

 ducti ion in stroke volume and cardiac aIso participate in increasing the inotropic and 
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chronotroptc function of heart in the initial phase of 
d~sease to overcome the ventricular after .load4.'5. 
However, the decrease or lack o f  these effects wiIh 
progresston of d i m e  could lead to a decrease 1n HR 
as seen in severe hypertensives. It has also been 
reported that left ventricular wall motion is also 
decreased htghly significantly in severe 
hyertensivesl' 16 .  

It is thus conctuded Ihat moderate and severe 
hypertenstves indicate hypofunction in their ability to 
pump adequate quantity of blood resulting in low 
stroke volume and cardiac output. It is suggeted that 
periodic echocardiographic evalualion of lefr 
ventricular funct~ons in essential hypeirensives should 
be carrled out to detffit any deterioration. 
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