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= ABSTRACT =

Echocardiographic Assessment of Left Ventricular Hypertrophy in Patients
with Essential Hypertension

Seung Ho Shin, M.D.,, Soo Chul Oh, M.D., Mi Sun Kwon, M.D,,
In Soon Kim, M.D., Heon Kil Lim, M.D.,, Bang Hun Lee, M.D,,
Chung Kyun Lee, M.D.

Department of Internal Medicine, College of Medicine, Hanyang Untversity Hospital

Left ventricular hypertrophy (LVH) is one of common cardiovascular complicati-
ons in hypertensive patients and it is well known that hypertensive cardiac disease
accompanied by LVH is still common cause of congestive heart failure in spite of
treatment of hypertension.

The authors assessed the prevalence of anatomical and functional abnormalities of
left ventricle by EKG, chest X-ray and echocardiography in 45 essential hypertensive
patients and also in 20 normal controls.

Average values of left ventricular posterior wall thickness (LVPWd ), interventricular
septal thickness (IVSd), left ventricular mass{L.VM), and left ventricular mass index
(LVM /BSA) by echocardiography in hypertensive groups with LVH by EKG or
chest X —ray were significantly higher than those of hypertensive groups without LVH
by EKG or chest X-ray (P ¢ 0.005). Among 27 hypertensive patients with LVH by
EKG and chest X-ray increased LVPWd was found in 24 patients(18%) and increa-
sed LVH in 26 patients(19%).

Increased LVPWd and LVM were found in 3 patients(23%) among 13 hyper
tensives without LVH by EKG and chest X-ray. Hypertensive patients with increased
LVM showed LVH by EKG and chest X-ray more frequently than those with in-
creased LVPWd. '

Also, hypertensive patients without increased LVM showed LVH by EKG and
chest X-ray less frequently than those without increased LVPWd.
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Therefore, echocardiography appears to be superior to routine chest X —ray and
EKG for detecting LVH in hypertensive patients, especially without LVH by these

tests.

In conclusion, even though estimation of LVM by echocardiography seems to be
a better method than single measurement of LVPWd, it seems that estimation of LVM
together with LVPWd will be more valuable in diagnosis of LVH in hypertensive

patients.
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Mass{ Gm) = 0.77x1 /10% {(LVIDd + LVPWd +
1VSd) 3-LVIDd® }+ 2.4
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2) nYUL R 459 F AAEA F4 g 4AA
o] glv #AFS A4 Rz v FYAZF Y
HAAZZF AES FAF 2o)rt AU (PC0.05)
(Table 1).

3) Y A 459 F FB X-484 4 - FH7}
0.50] 3121 EATH P4 HRT Alold] HAFA S
R FHASF(PC005) 2 AHA2F AFP <
0.005)¢] 21§ =}o]7} At ( Table 2).

4) n¥Y A F AAE 2 FE2 X-44 A
g 270] fle SATH B4 dRFE Alolo] Axg
Bx9 o A8 o4 ojst gy ( Table 3).
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Table 1. Comparison of echocardiographic index in normotensive subjects and hypertensive patients
classified into two group on the basis of EKG

Normotensive Hypertensive  patients P value
subjects Group A Group B A vs B
Number of subjects 20 16 29
Mean age(yr ) 500 + 111 548 + 100 55.6 + 104 NS
Sex(M : F) 12 : 8 7 9 “: 15
LVIDd (mm) 478 = 40 473 + 51 492 + 58 NS
LVPWd (mm) 91 + 10 97 + 08 131 + 20" <0005
IvVsd {mm) 81 + 08 89 + 16 131 + 22™ < 0.005
FS (% ) 329 + 32 335 + 87 322 + 104 NS
LVM {Gm ) 135 + 18 149 + 21* 241  + 63*™ <0.005
LVM / bsa{Gm /m?) 90 + 15 102 + 16 156  + 49™ < 0.005

Group A = Hypertensive patients without LVH by EKG.
Group B = Hypertensive patients with LVH by EKG.

LVIDd

: Left Ventricular Internal Demension in End Diastole.

LVPWd : Left Ventricular Posterior Wall Thickness in Diastole.
IVSd  : Interventricular Septal Wall Thickness in Diastole.

FS : Fractional Shortening,
BS.A : body surface area
« PC005 =P (0005

LVM : Left Ventricular Mass
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Table 2. Comparison of echocardiographic indexes in normotensive subjects and hypertensive patients
classified into two groups on the basis of chest roentgenogram

Normotensive Hypertensive patients P value
subjects Group 1 Group 2 1 vs 2
Number of subjects 20 15 30
Mean age(yr) 500 + 111 558 + 102 551 =+ 103 NS
Sex(M : F) 12 8 8: 7 13 : 171
LVIDd {(mm ) 478 + 40 465 + 53 495 + 55 NS
LVPWd (mm ) 91 + 10 96 + 09 131 + 197 < 0.005
IVSd (mm) 81 + 08 93 + 18 128 + 25" < 0.005
FS (% ) 329 =+ 32 350 + 82 313 + 102 NS
LVM  ( Gm) 135 + 18 152 + 227 246 + 82" < 0.005
LVM /bsa{ Gm /m?) 90 + 15 108 + 19™ 154+ 50 < 0.005

Group 1 = Hypertensive patients having cardiothoracic ratio (0.5 on chest roentgenogram.
Group 2 =Hypertensive patients having cardiothoracic ratio > 05 on chest roentgenogram.
« P 005 « P {0.005

Table 3. Comparison of echocardiographic indexes in normotensive subjects and hypertensive patients
classified into two groups on the basis of EKG and chest roentgenogram

Normotensive Hypertensive patients P value
subjects Group I Group [ I vs 1
Number of subjects 20 13 27
Mean age(yr) 00 + 1L.1 546 + 12.1 554 + 10.7 NS
Sex (M : F) 12 : 8 7 :6 S 1
LVIDd (mm) 478 + 4.0 47.2 + 5.3 495 + 5.3 NS
LVPWd (mm) 91 + 1.0 9.5 + 0.6 134 + 18 < 0.005
IVSd  (mm) 81 + 0.8 8.7 + 16 132 + 2.2 < 0.005
FS (% ) 29 £ 3.2 34.3 + 8.7 315 + 10.6 NS
LVM ( Gm) 13 + 18 142 + 21 257 + &1™ < 0.005
LVM /bsa( Gm /m?) o + 15 100 + 14 168 + 4™ < 0.005

Group | = Hypertensive patients without LVH by EKG and chest roentgenogram
Group [ = Hypertensive patients with LVH by EKG and chest roentgenogram
= P<005 = P<C0005
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Table 4. Various Echocardiographic parameters in hypertensive patients with LVH defined by EKG
and chest X--ray

Echo. Patients with LVH by

Parameters * EKG™ (%) Chest X-ray (% ) EKG & Chest X-ray{ % )
LVPWd = 12mm 83 77 81

LVPWd2= 12mm & 72 67 70

IVSd = 12mm

LVIDd = 58mm 10 7 7

LV mass

M= 204gm 93 83 96

F = 142gm

+ Values from Feigenbaum

= Estes’ criteria.

Table 5. Various echocardiographic parameters in hypertensive patients without LVH defined by EKG
and Chest X-ray

Echo. Patients without LVH by
Parameters” EKG™ (% ) Chest X-ray( % ) EKG & Chest X-ray (%)
LVPWd = 12mm 25 33 23
LVPWd = 1Z2mm & 19 27 15
IVSd = 12Zmm
LVIDd = 58mm 6 13 8
LVM
M2 204gm 19 27 23
F = 142gm

« Values from Feigenbaum

= Estes’ criteria

Table 6. Sensitivity and specificity of EKG and chest X+ay according to various Echocardiographic
parameters in hypertensive patients

Echo Sensitivity { % ) Specificity (% )
Parameters” EKG"™* Chest X-ray EKG Chest X-ray
LVPWd = 1Zmm 8.7 82.1 70.6 58.8
LVPWd = 1Z2mm & 875 83.3 61.9 52.4
IVSD = 12mm

LVIDd = 58mm 750 50.0 36.6 31.7
LV mass

M2 204gm 0.0 86.7 86.7 73.3

F> 142gm

*« Values from Feigengaum

= Estes’ criteria.
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