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Echocardiographic Assessment of Cardiac Anatomy and Function in Hypertensive Patients

Jee Kim, M.D., Eun Kie Lee, M.D., Won Koung Lee, M.D.
Chang Gun Kim, M.D., Jung Ro Park, M.D. and Choo Young Suh, M.D.

Department of Internal Medicine, Korea General Hospital, Seoul, Korea

Cardiovascular complications are major sources of morbidity and mortality in hypertensive
patients. To assess the prevalence of anatomical and functional abnormalities of the heart in
such patients, we studied total 67 sujects with systemic hypertension and hypertensive
cardiovascular disease by echocardiography. Accordingly normal values of echocardiography
from 27 control subjects, we found each significant change(p<0.05) of the septal thickness,
left ventricular mass, mitral valve E-F slope and aortic dimension on the both groups, but
functional measurements did only show significant change on the hypertensive cardiovascular
group in contrast to hypertensive subjects group. The prevalence of the echocardiographic
abnormalities on the simple hypertensive subjects group who have no abnormal 12-lead
E.C.G. or Chest Xrays are orderly 14 subjects(64%) on the aortic root dimension, 9 subjects
(41%) on the left ventricular posterior free-wall thickness and 7 subjects(32%) on the septal-
thickness. These findings demonstrated a high prevalence of cardiac abnormalities in a
population of asymptomatic hypertensive subjects. And these abnormalities can be detected

well by echocardiography before they were otherwise apparent.
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Echocardiographic Value of Control Group in KGH

Ventricular septal thickness

Mitral valve E-F slope

Left ventricular transverse dimension end-diastole

Left ventricular transverse dimension end-systole

Left venticular ejection fraction
Left ventricular shortening fraction

Left ventricular mass

Left ventricular posterior free-wall thickness

Left atrial dimension

Aortic root dimension

0.6~1.2cm
57~165mm/sec.
3.5~5. 9cm.
2.1~4.5cm.
46~82%.
16~44%.
71.9~267. 1gm.
0.7~1.1lcm.
1.0~3. 6cm.
2.5~3.7cm.

Fig. 1 A. M-mode echocardiograms from hypertensive subjects demonstrating where dimensions were
measured. VS=ventricular septum; PW =left ventricular pcstercbasal free wall: LVTDd =left
ventricular transverse dimenion at end-diastcle; LVTDs=1eft ventricular transverse dimension
at end-systole. E-F slope(and not E-F,) was measured. ICM indicates lcm.
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Table 1. Clinical characteristics of subjects

Normal Hypertension HCVD*
Numbesr of subjects 27 22 45
Sex(Males: Females) 11:16 14:8 22:23
Age(years)
M=SD(range) 41:F15(15~67) 49110(30~65) 58+11(19~75)
Systolic B.P.(mmHg)
M-==SD(range) 126+ (110~140) 173+20(150~220) 186+30(150~240)
Diastolic B.P.(mmHg)
M-+SD(range) 80=9(70~20) 1078(90~130) 116-15(90~160)
Number of subjects 5(23%) 23(51%)
with hvpertensive retino-
pathy Keith-Wagener grade =2
HCVD*: Hypertensive cardio-vascular disease.
50 Septal thickness Froe-waoll thiciness
A7 2 44 FH A 232 4 A
e Echo.& 7 Al 4 ¥el]l £34A]2) standard Wby o2, =
‘; ! A A2 E standard formulad] a4 23 =3
P ek
' AAdyel AR o EAT Fos Ay Tz
2 . i n HoiAel, sEde EF AAEL 28 1A%} 2o] &
E s " osmse B shA T,
>10 Zaasctaan MHE =3
> ?r:caowoo@{o\-
AAE 2358 g A 19614 74 Apolol AL A
o= Al 4wl v} #3-& Romhilt-Estes scoring system
o Do} wl g score 5o] Al 7 -$-ol Tk,
Shaded areas represent the 95% predic- BRE xod
tion interval derived from normal control Al A A RALE S el ond Al Ao e Al

group. Open circles: hypertesion subjects.
Closed circles: hypertensive cardiovascular
disease.

Fig. 1. Distribution of absolute echocardiographic
measurements of ventricular septum, left

ventricular free-wall thickness on 67

subjects.
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‘Table 2. The mean value and p-value of echocardiographic measurements of septal thickness, left
ventricle posterior free-wall thickness, left ventricle mass, and mitral valve E-F slope for
each group

Groups
Normal Hypertension HCVD.
‘Echo measurement
Septal thickness
M=+SD(cm) 0.9:+0.2 1.0%0.2 1.4140.4
P-value p<0.05 p<0.05
Free-wall thickness
M=+SD(cm) 0.9+0.2 1.0+0.2 1.240.2
P-value p<0.05 p<0. 05
LV. mass(gm)
M+SD 170149 21775 285181
P-value p<0.05 p<0. 05
Mitral valve E-F slope(mm/sec.)
M-+SD 11127 87+22 80118
P-value p<0. 05 p<0. 05

Mitrai valve E-F slope{mm/sec)

LV maossigrom)

2
[

8

8

3

Fig. 2. Distribution of echocardiographic measure-
ments of Left ventricular mass and mitral
valve E-F slope.
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“Table 3. The mean value and P-value of echocardiographic measurements of left ventricular dimensions
at end diastolic and end systolic and left atrial and aortic root dimensions for each group

Groups
Normal Hypertension HCVD
"Echo measurements

LVTDd(cm)

M=+SD 4.71+0.6 4.8+0.5 4.81+0.6

P-value p>0.05 p>0.05
LVTDs

M+SD 3.3+£0.6 3.520.5 3.840.8

p-value p>0.05 p<0.05
Left atrial dimension

M=+SD 2.2+0.7 2.01+0.6 2.5+0.7

P-value p>0. 05 p>0.05
Aortic root dimension

M+SD 3.1+0.3 3.84+0.5 3.8+0.2

P-value p<0. 05 p<0.05

LVTDs=left ventricular transverse dimension at end-systole.
LVTDd =left ventricular transverse dimension at end-systole.

; Left atrial Aortic root
LVTDd LVTDs dimension dimension
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LVTDd=left ventricular transverse dimension at end diasole.
LVTDs=left ventricular transverse dimension at end systole.

Fig. 3. Distribution of absolute echocardiographic measurements of left ventricular dimensions at end-
diastole and end-systole, and left atrial and aortic root dimensions in 67 subjects.
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Table 4. The mean value and p-value of echocardiographic measurements of left ventricular ejection:
fraction and percent fractional shortening on each group

Groups
Normal Hypertension HCVD
Echo. measurements

LV. ejection fraction

M+SD(%) 6419 60+9 50+16

P-value p>0.05 p<0.05
LV fractional shortening

M=SD(%) 307 27+6 23+9

P-value p>0.05 p<0.05

Table 5. Prevance of echocardiographic abnormalities in the subjects

Groups
Hypertension HCVD Total*
Echo. measurements

Ventricular septal thickness >1.2cm 7(32%) 17(38%) 24(35%)
Left ventricular free wall thickness >1.1lcm 9(41) 33(73) 42(83)
Disproportionate septal thickening >1. 3cm 5(23) 6(13) 11(16)
Left ventricular transverse dimension at

end-diastole >5,9cm 0 5(11) 5(7)
Left ventricular mass >267gm 4(18) 26(58) 30(45)
Left ventricular transverse dimension

at end-systole >4, 5cm 1( 5) 6(13) 7(10)
Left atrial dimension >3, 6cm 1( 5) 5(11) 6(10)
Aortic root dimension =>3.7cm 14(64) 25(56) 39(c8)
Ejection fraction <46% 2(9 18(40) 20(30)
Percent fractional shortening <16% 0 11(24) 11(16)
E-F slop <57mm/sec  1( 5) 5(11) 6(10)

* Echocardiographic value were considered abnormal if they were above(or below for ejection fraction,
percent fractional shortening and mitral wvalue E-F slope) the 95% prediction interval derived
from normal subjects.
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Fig. 4. Distribution of absolute echocardiographic
measurements of left ventricular ejection
fraction and fractional shortening.

ﬁ_—oﬂﬁ’_—. 113 (24%), %% E-F A X7t 57 mm/
35 2 TAAE 18 (5%), 23444
A TA AL 58 (11%)22 vehiz 3ok

N. o #

vh ¥ b #AF e 4 4l Echo 249 wigs
o4, zﬂ::%i# o Hel A dFEE Jeld¢ Gar-
din'®Fe] Aot LT A A ol 4bale
d%, AxdHd N3 4 Echo = ghe 2 Foll4
o) W3yt glo) 2o gk AL 1= ggreh
A A FpE 4] 4l Echo = zhe o] Ahirad -2 78%
olm Z % 3t} o] AU AL FAA Sy o] 4
717 63% & el th. DanielV 5 AE g2 5
29 IR} 234HF 61%N A FHA AT S
J 2512 A4 stz ¢dvb. z28lvk Schlant¥E2 3
=} 738 F 369 (40%) ol A FAA Zakol| A o] 4F
o]
]

0

©,
N
>

n'..?..

2o B o PolAE: 678 F 308 (45%) o 4

AA4FEFA e o R o] 43T o

e
%

Koox o ol

I’H 30, o
_|V_L

k DanielV 52 A AEA S0 Ax zdlz

2} 234-%; 117% (50%) ol A o] Awrad & A A) s}¢l ou}

T 247 (35%) A o] AE B A

Echo EoM OI* WaE g2 Al o2 A4 5w Fq,
A (<)

]
| = b
1 Zg, AAdEAE

AT, A4 o] FO 2 o] 4HE Holm v},
=3} Sjogren'®5-& o]2§ W3E 4 Echoxs} 4
Z9£2 2 A3E vlastd &3 8 ok

427 7] HAAWAL nRGRATAAE 4
@ 2747 god nagd AdERATAAE T
3g+8mm 24 488 Z% Molx vk olv #
AAWAL Wse Aoz A4 TG A
3 Alal WA 2 Jehgieing Ao e A4

/‘JH} WA Z51, F A geds & AT
L 4o SUtE 93 o4 wHE NEE 6% (10
%)utel] @ 01} Feigenbaum®2] Hmol& °F 30%¢ll
A el EE AAsh} ole ¥
gt mAL 62 e 7 -foln EI &H;l*é vﬂ +

EMJ Q] &z BEnF(ejection fraction) o =

27 3t9 .25 McDonald®%-& 62.2%, Fortuin’® 59
Abbasi?®?

%, Delgado®® 71%, Hood?® 67%, 1B
= 68%A o] A4XE YEn gtz Rndgl o
o Foll 4= matEAFAA 9%, zRFAAAY =
A A E 40%, LA FATAAE 20%2, L AT
oA Hld AL Ae® vebgton} nEohskabTe]
3 nRFAARGFANA A B ojaEd WEE
zgote] YE9l A F2H Had #el ejection
fraction o] &}o] 7} vhebF-S Holm ,J\D}

23 BF. AAEEA 44 o] %
g Ak AR oz FAFE FH A
F3el 4 BeFT gk

HAAFH Falle] o3 AAFAFA L] Gule A<l

¥ & (>1.3) % Criley?® %52 47%, Toshima?®-Fof] A
30%, Dunn?” 10%, Schlant®%d A= 1%n0]ato®
A3 slglont B gl A 2yddTd4 23%, 18
st Al s ol 4 13%, AAZAEAA 16%F 24
& AzES AR AaE Belx gl2 Daniel”

dm

&}k félii o]

Y AE WA SFE z¥YANAE 4%0gtoes 2
ofxm gk o8 dTelE A4 A2 FEe 3
Ayt Badaz ol B AT A FHdgch

2 T4 zE e 4 Echo & o] Ahdad &
AAH R 78%-& Holxm gloew o] Folv FF X
A, AAEd 4 HAel=A 4 Echo o A nbe] o] 4
o A% 35%7F T don AAEY F4 XA
14 o] 4 A& 10%7] 3kel givh. webd] AAE F
XA wsl Z)d] o] A& WA F £ gdon ofo
F5 X4, ARESH o] ZAF RN 128 g
ek Rl JEE A3E Ryl & F L Ao

S

2

[+

X

— 135 —



136 —F AIY Al 1% 54 A 233 —

A&}, o] & Schlant®¥, Pisarczyk®Se] <3
A X gs i

V. g

€ 479 A2 Bel 4 Echo =9 o] 42 ny gt
2.2 Qg AR F2Y J5d o] AWIE Az Eu)
F5 XAl vls Bl 27d) B 2o yErE ow
AY F 9l2r =3 Routine Screening o o] L3 of
g A= ARk ® ooldy &3, FE X4, 4
AE §3} vjEe] A Echo.£9 A3 o] =ast
Brhe nEek Aol A 4 Ags Lopold Fad
AlEE Y],

i

REFERENCES

1) Daniel, D.S., Stephen, E.E ani John, H.L.:
Echocardiographic assessment of cardiac anatomy
and function in hypertensive subjects. Circula-
tion, 59:623, 1979,

2) Feigenbaum, H., Wilfe, S.B., Popp, R.L. and
Dodge, H.T.: Correlation of ultrasound with
angiocardiography in measuring left ventricular
diastolic volume. Cardiology, 28:111, 1969.

3) McDonald, 1.G.: Echocardiogrdiographic assess-

ment of left ventricular function in aortic valye

disease. Circulation, 53:860, 1976.

Grant, C., Greene, D.G., Bunnel, I.L.: Left

ventricular enlargement and hypertrophy. Am.

Heart. J., 78:43, 1969.

5) Fortuin, N.J., Hood, W.P. and Craige, E.:
Evaluation of left ventricular function by echo-
cardiography. Circulation, 46:26, 1972.

6) A4, A5 : Echocardiograns] =it o,
o &bl ek g akxl, 15029, 1972,

D AET, HANE, F34 A FA9
rdiogram &) g o T,
381, 1977.

8) AFTA, EAA : AR Echool A3 F, o g
A3 A=A, 28:19, 1980.

9) A<, Ads, o]&F A Echo. % o]g3l 3

4

~

Echoca-
Ehy &k g, 20!

Aol o Alet o gy 388 F=, 23:9, 1980.

10) Gifford, R.W.: Evaluation of the hypertensive

11

~

12)

13)

14)

15)

16)

17)

18)

19)

20

~

21)

— 136 —

patient with emphasis on detecting curable
causes. Milbank Men Fund Q, 47:170, 1969.
Eckberg, D.L. and Cavanaugh, M.S.: A4 simp-
lified neck suction pevice for activation of
carotid baroreceptors. J. Lab. Clin. Med., 85:
167, 1975.

Romhilt, D.W., Estes, E.H.: A point-score
system for the ECG diagnosis of left ventriou-
lar hypertrophy. Am. Heart. J., 75:752, 1968.
Gardin, J.M., Henry, W.L., Savage, D.D., Ware,
J.H. and Burn, C.:

surements in normal subjects: evaluation of an

Echocardiographic mea-

adult  population without clinically apparent
heart disease. J. Cli. Ultrasoun. In press.
Schlant, R.C., Felner, J.M. Heynsfield, S.B.,
Gilbert, C.A., Shulman, N.B. and Tuttle E.B.:
Echocardiographic studies of left ventricular
anatomy and function in essential hypertension.
Cardiovasc Med., 2:477, 1977.

Sjéren, A.L., Hytonen, I. and Frick, M.H.:
Ultrasonic measurements of left ventricular
wall thickness. Chest, 57:37, 1970.

Fortuin, N.J., Sherman, M.E., Hoop, and Cra-
ige, E.: Departmination of left ventricular
volumes by ultrasound. Circulation, 44:575,
1971.

Lewis, R.P., Sandeer, H.: Relationship between
changes in left wvemtricular dimension and
ejection fraction tn man. Circulation, 44:548,
1971.

Pomb, J. E., Troy, B.L., Russel, R.O.Jr.: Left
ventricular volumes and ejection fraction by
echocardiography. Cir, 43:480, 1S71.
Lanani, A.V., Lee, S. J.K.: Echocard iographic
measurement of cardiac output using the mitral
valve and aortic root echo. Circulation, 54:738,
1976.

Gerstenblith, G., Fderiksin, J., Yin, F.C.P.,
Fortuin, N.J., Lakatta, E.F. and Weisfeldt,
M.L.: Echocardiographic assessment of a nor-
mal adult aging population, Circulation, 56:
273, 1977.

Drayer, J.I.M., Savage, D.D., Henry, W.L.,
Mathews, E.C. Jr., Largh, J.H. and Epstein,



22

~

23

~

24)

—3

S.E.: Incidence of echocardiographic left vent-
ricular hypertrophic and left atrial enlargement
in essential hypertension. Circulation, 57:]-
233, 1976.

Delgado, C.E., Fortuin, N.J. and Ross, R.S.:
Acute effects of low dose alchol on left ventr-
tcular function by echocardiography. Circulation,
52:535, 1975.

Hood, W.P., Jr., Rackly, C.R. and Rolett, E.L.:
Wall stress ¢n the normal and hypertrophied
human left ventricle. Amer. ]J. Cardiol., 22:
550, 1968.

Abassi, A.S., Mac Alpin, R.N., Eber, L.M.
and Perace, M.L.: Echocardiographic diagnosis
of idiopathic hypertrophic
without outflow obstruction.
897, 1972.

cardiomyopathy
Circulation, 46:

2 2 59 ¥k Aol glel4 4 Echo =& wzl—

137

25) Criley, J.M., Blaufuss, A.H. and Abbasi, A.S.:

26

27

28

)

~

~

Nonobstructive IHSS. Circulation, 52:963,
1975.

Toshima, H., Koga, Y., Yoshioka, H., Ayiyo-
shi, T. and Kimura, N.: Echocardiographic
classification of hypertensive heart disease:a
correlative study with clinicaj features. Jpn.
Heart J., 16:877, 1975.

Dunn, F.G., Chandratana, P., Decarvallo, J.G.
R., Basta, L.L. and Frohlich, E.F.: Pathophy-
stologic assessment of hypertensive heart disease
with echocardiography. Am. J. Cardiol., 39:

789, 1977.
Pisarczyk, M.]J. and Ross, A.M.: Cardiac mea-
surement in  hypertension: echocardiogram,

electrocardiogram and x-ray comparison. Am.
J. Cardiol., 37:162, 1976.

— 137 —



	198212010129.pdf
	198212010130-gray.pdf
	198212010131.pdf
	198212010132.pdf
	198212010133.pdf
	198212010134.pdf
	198212010135.pdf
	198212010136.pdf
	198212010137.pdf

