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Assessment of Left Ventricular Diastolic Function by Doppler Echocardiogram
in Hypertensives with Disproportionate Septal Thickening

Eun Sang Lee, M.D., Myung Ho Jeong, M.D., Jeong Gwan Cho, M.D.,
Jong Chun Park, M.D., Jung Chaee Kang, M.D.

Department of Cardiovascular Medicine, Chonnam University Medical School

Hypertensive left ventricular hypertrophy(LVH) was considered to be a physiologic adap-
tation to the increased afterload of left ventricle, but recent studies revealed that LVH was
one of the most important target organ damage in essential hypertensive patients & cardiova-
scular morbidity was increased in patients with hypertensive LVH. Hypertensive LVH could
be classified into three types : concentric LVH, disproportionate septal thickening(DST),
and left ventricular dilatation. Relatively high incidence of DST in hypertension has been
reported after clinical introduction of echocardiogram. But, the mechanisms for the develop-
ment of DST and its clinical significance have not been elucidated exactly.

In order to assess left ventricular diastolic function in hypertensives with DST, the authors
performed phonocardiogram. M-mode, and pulsed Doppler echocardiogram in 15 normote-
nsive control(group A : 5 male, 10 female, 44.4+ 7.7 years), 15 hypertensives without LVH
(group B © 5 male. 10 female, 45.5+ 8.6 years). 85 hypertensives with DST(group C : 9 male.
16 female, 47.5+ 8.6ycars) and 15 hypertensives with concentric LVH(group D : 8 male.
7 female, 47.7+ 6.1 years).

The obtained results were as follows :

1) Left ventricular ejection fraction was 71.6+ 6.3% in group A. 719+ 7.5% in group
B. 73.1£7.0% in group C, and 70.3£ 10.2% in group D. Ejection fraction was not significan-
tly different in each other group.

2) Left ventricular mass index(LVMI) by echocardiogram was 87.8+ 20.6g/m® in group
A. 106.2+ 13.4g/m? in group B, 139.1+ 28.1g/m? in group C, and 167.7+ 41.4¢g/m? in group
D. Mean of LVMI was above 125g/m? in group C and D.

3) OR slope of posterior aortic root M-mode echocardiogram was 4.58+ 1.02cm/sec in
group A, 3.99+ 1.25cm/sec in group B, 3.15+ 0.95cm/sec in group C, and 3.44+ 0.74cm/sec



in group D. OR slopes of group C and D were significantly decreased compared to that
of group A(p<<0.001, p<<0.01 respectively), and OR slope of group C was significantly dec-
reased compared to that of group B(p<0.05).

4) Left ventricular isovolumic relaxation time by A;D time was 63+ 12.2msec in group
A, 102+ 29.7msec in group B, 11+27.2msec in group C. and 97+ 23.6msec in group D.
A:D times of group B. C and D were significantly prolonged compared to that of group
A(p<0.001 respectively).

5) Mitral valvular peak Doppler flow wave velocity ratiol E/A(v)] was 1.42+ 045 in group
A, 0974026 in group B. 093+0.39 in group C. and 1.01+0.32 in group D. E/A()’s of
group B, C and D were significantly decreased compared to that of group A(p<{0.01 respecti-
vely).

6) Mitral valvular Doppler flow wave area ratiolE/A(a)] was 2.22+ 0.82 in group A.
1,62+ 0.54 in group B. 1.58+ 0.87 in group C. and 2.07+ 1.22 in group D. E/A(a)’s of group
B and C were significantly decreased compared to that of group A (p<<0.05 respectively).

7) Early diastolic deceleration rate(EDDR) of mitral valvular flow wave was 8.25+ 3.21
m/sec’ in group A, 6.99+ 1.20m/sec? in group B. 6.27+ 2.02m/sec? in group C. and 5.90+ 2.17
m/sec” in group D. EDDR'’s of group C. and D were decreased significantly compared
to that of group A(p<<0.05 respectively).

8) Early diastolic deceleration time(EDDT) of mitral valvular Doppler flow wave was
144+ 42 9msec in group A, 144+ 28.6msec in group B, 151+ 42.0msec in group C and 170+ 41.
7msec in group D. EDDT of group D was significantly prolonged compared to that of
group A(p<0.01).

Above results suggest that left ventricular diastolic function may be impaired in the hyper-
tensives with DST and normal systolic function. The nature of the dysfunction in DST
was similar to that of the concentric hypertrophy but the decreases of E/A area ratio and
OR slope were more prominent in DST group.
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Table 1. Echocardiographic features of studied su-
bjects

Groups Echocardiographic features

Normotensive
1vsT<1.2cm
LVPWT<I.2cm

Group A

Hvpertensive

Group B 1vsT<1.2cm
LVPWT<1.2cm

Group C IVST=1.2cm
IVST/LVPWT>1.3cm

Group D IVST>1.2cm
LVPWT>1.2cm

IVST/LVPWT<1.3

Abbr. IVST ' Interventricular septal thickness
LVPWT : Left ventricular posterior wall thic-
kness
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FA g LEFR FA9 vt 13nged &
MmEEEEZE Do)zt & th(Table 1).
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hfRIBERQ CHL 25424 A} 94, A4} 16
AT APEXE 254 FEH 597N FeH B
9L 475+ 8.6 At BB L OEEKRHF
ol DFEL 15924 g} 8o, o 7R AF
I & 33MRE S5A7AQ o HFABL 477
614 A dddate] AL 60403 A
2o BHFAHY F S Aole BolA ¥k
WERmES AT S 121.0+8.7mmHg, BF
156.0£ 22.7mmHg, C¥ 176.0+ 23.7mmHg, DT
183.0% 27.2mmHg o7, fiiZAME S AT 78.2
+ 4.2mmHg, B 103.1% 14.2mmHg, CZ 112.0+
17.8mmHg, DI 112.0% 17.1mmHgR 1L, FH.L

Table 2. Clinical characteristics of normotensive & hypertensive groups

Group A Group B Group C Group D
Number of cases 15 15 25 15
Age [vears] 4.4+ 77 455+ 8.1 475+ 86 477+ 6.1
(33-58) (31-60) (25-59) (33-55)
Sex (male : female) 5110 5:10 9:16 8:7
SBP [mmHg] 1210+ 8.7 156.0 + 22.7 176.0 + 28.7 183.0 + 27.2
DBP [mmHg] 78.2+ 4.2 103.1 + 14.2 1120+ 17.8 1120+ 17.1
MCL [mmHg] 988 + 142 890 + 144 908 +130 1008 + 124

Abbr. SBP . systolic blood pressure
DBP : diastolic blood pressure
MCL ! mean cardiac cycle length
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Bl AT 988+ 142msec, BT 890+ 144msec,
CT 908+ 130msce, D 1008+ 124msec] tH(Ta-
ble 2).
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A MBS SAHT F BAL 3000 A O
FHEe FE T ATL(advanced technology la-
boratories) A} MK500 ultrasound system& ©]-& &}
o #E 50 WA 100mm/secz LEB L KB
MEERA o) OFE e A 1S3

ELEMER 5 LOBBAZ o EIEEERA
Mmif =& OBEKES OREA 1BIEmIEE
o] 7}F & Hol H-$loll A apical 2 & 4 cham-
ber viewoll A audio guidanced}ol] {BIEMEER 2
el sample volumeg ol HEMRFERE, LFHE
2 LEREY 34 7183 A

MBLEBERE L £OENEY $3E ASE
(American Society of Echocardiographv)eil A} 3
A WMo 2 23590, EimES Pomboy
W) o) Fadon, EUEHERREE
ASEWFY Vo) ola ZAstgar, KENREE MY
LEBENEENA OR7IE7IE2 ZA AT (Fig.
1).

OB FEMERR] ADAIZTS LEEY K
BIRMIEPASHE o MIFRC 2R E =& OHEE
PR o 1 IEMISIRE A i o] tEfER7EA &) Ao
Z EZAsA, EEMERANKY =08
HEEY Edtet Ante) HEEMAEE S &% 5o
2 H[E/A(v)]E 73t ETbot AThe) MREE S
A3t 1 H[E/A(D]E TEAH, EFEF
B 1A &2 HAM0GE 712 7)1 (EDDR ! early diastolic de-
celeration rate) &} FHEKSRI(EDDT ! early diastolic
deceleration time)$& &33o LLEHAE
geeER o (Fig. 2).

F3 2434 PN+ BEAZ AL, 7
T Atole] = Student t-testE o] 83t pILE
TFEAon p<0.05¢] B¢ sttt B3}
At

BEAR

1) ASEX] 93 34T EUEHERERS
A 87.8+20.6g/m2, BF 1062+ 13.4g/m?, CF
189.1+ 28.1g/m?, D 167.7+ 41.4g/m22 A CZ 5}
Dol A 125g/m? o]i}e] ELEIEKS AFE
Bk (Table 3).

) MELBEEER S BIES AL 71.6
+6.3%, Ba- 71.9%7.5%, C& 73.127.0%, DI
7031 10.2% 24 B FAHAAT 24T Aleldl
freolgk ol HolA] &tth(Table 3).

3) EOUEEBEMERLI(AD time)& Aol
63+ 12.2msec, B 102+ 29.7msec, Co- 111+ 27.2
msec, DT 97+ 23.6msec2A] Aol ¥]8] B, C,
DEolA 72t felatA AREo AN K ZAz
p<0.001) Zt ZMmEERF Abolo] Fo& ztole ¢l
2 tH(Table 3, Fig. 3).

4) KERIE#KE MELBFEENA S
OR7]&7]= AT ol A 4.58+ 1.02cm/sec, BT 3.99
+ 1.25cm/sec, Ci 3.15% 0.95¢cm/sec, D 3.44% 0.
74cm/sec2 A1 ATl Bl& CF DA F93t
A Faso] AAx (2 p<0.001, p<0.01), C
& Bl vl freodtA Za o] ARt (p<
0.05) CZ# DT Atolell % zole AU
(Table 3, Fig 4).

5) EIEME S LEEREY RemiEE
o] HQl E/A(V) & AT A 1,421 0.45, BT 0.97%
0.26, CF 0.93+0.39, D 1.01+0.328 4 AT
u8] B, C, DEoIA Ztzt frojatA Zaso] 9l
Aoy BMEHE Atolol& Aolvt gldH( A2
p<0.01, Table 3, Fig. 5).

6) 1EIEMIEE S o ORERES EERE R
o] ERHY E/A(Q)E ATolA 2.22+0.82, BF
1.62+0.54, CT 1.58+0.87, DF 2.07+ 1.222 A
Aol vl BT CTolA frofstAl il
A (Z2} p<0.05) BMERE Abolol= &
98 zto]7} A Th(Table 3, Fig. 6).

7) REEEsE Y OBENES Evel Rl
FERAIMFRGE 712 719) EDDRE Ao A 8.25+ 3.



Fig. 1. Left ventricular & aortic root M-mode echocardiogram showing the method of measurement of
left ventricular internal dimension and OR slope.

Abbr. Dd  : Left ventricular diastolic internal dimension.
Ds . Left ventricular systolic internal dimension.
IVST © Interventricular septal thickness.
PWT  Left ventricular posterior wall thickness.
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Fig. 2. Methods of measurements of left ventricular diastolic function indices in mitral valvular pulsed
Doppler echocardiogram.
Abbr. AyD : tume interval from the onset of A; sound to D point of
mitral valve inflow Doppler wave
EDDT : early diastolic deceleration time
EDDR ! early diastolic deceleration rate



Table 3. Comparison of the various left ventricular functional indices in the normotensive & hypertensive

groups
Group A Group B Group C Group D
LVvMI[g/m?] 87.8 +20.6 106.2 +13.4 139.1 +28.1 167.7 +41.4
EF[ %] 71.6 + 6.3 719 + 7.5 78.1 * 7.0 70.83 +10.2
AsD timel msec] 63 +13.2 102 + 297 111+ 272 97  +23.6
OR slopel cm/sec] 458 + 1.02 3.99+ 1.25 3.15 + 0.95 3.44 + 0.74
E/A(v) 1.42 + 045 0.97 + 0.26 0.93+ 0.39 1.01 + 032
E/A(a) 2.22 + 0.82 1.62 + 0.54 1.58 + 0.87 2.07 £ 1.22
EDDR[m/sec?] 8.25+ 3.21 6.99 + 1.20 6.27 + 2.02 590 + 2.17
EDDTLmsec] 144 +439 134 +28.6 151  +42.0 170 +41.7
Abbr. LVMI ! Left ventricular mass index' by ASE method
EF ! Ejection fraction by Pombo method
E/A(v) ! ratio of peak flow velocity in mitral valve Doppler
E/A(a) ! ratio of flow area in mitral valve Doppler flow E and A wave
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Fig. 3. Comparison of left ventricular isovolumic re- B \
laxation time(A;D time) in normotensive(A) &
0 h
B

and hypertensive(B, C, D) groups.

21m/sec?, BT 6.99+ 1.20m/sec?, CF 6.27+2.02
m/sec?, DT 5.90+ 2.17m/sec?2 4] AT H]3) C
T3 DIANA Z {FoltA HdasEo YR
BMEHE Aloldl A {28 zole BolA] g%t
tH(Z+zr p<0.05, Table 3, Fig. 7).

3) MIBEIE S LESEEY Evte 2
EHIRERR] EDDTE ATolA 144+ 42.9msec,
B 1441 28.6msec, C* 151+ 42.0msec, DT+ 170
+41.7msec2 A AT H¥])3] DT AT § ] 8HA
Qg5 ol AN HIERS Abolo] )8 2ol
£ 9Y9Hp<0.01, Table 3, Fig. 8).
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Fig. 4. Comparison of OR slope in normotensive(A’
& hypertensive(B, C, D) groups.
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Fig. 5. Comparison of peak velocitv E/A ratio LE/A
()] in normotensive(A) & hypertensive(B,
C, D) groups.
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Fig. 6. Comparison of mitral valve Doppler flow E/A
area ratio in normotensive(A) & hvpertensive
(B, C, D) groups.
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Fig. 7. Comparison of left ventricular early diastolic
deceleration rate(EDDR) of mitral valve Dop-
pler E wave in normotensive(A) and hvperte-
nsive(B, C, D) groups.
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Fig. 8. Comparison of left ventricular early diastolic
deceleration time(EDDT) in normotensive
(A) and hvpertensive(B, C, D) groups.
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2) EUEHERREE AT 87.8120.6g/m? B

# 106.2+ 13.4g/m?, C 139.1+28.1g/m2, DT

167.7+ 41.4g/m?2 A CT ¥ DFANA A LERKX
9 AWE B

3) OR7]& 7] AT} A] 4.58% 1.02cm/sec, B
3.99+ 1.25cm/sec, CT* 8.15+ 0.95cm/sec, D+ 3.44
1 0.74cm/sec2 A ATl B CE# DZA &
9 3HAl A AR 2 (ZZ p<0.001, p<0.01),
Bol vl&] CFolA fostA ZHa s Ao (p<o.
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4) ELESTHERMES AT 63t122
msec, B 102+ 929.7msec, Co+ 111+ 27.2msec,
DT 971 23.6msec24] B, C, DFol A fol3HA
A= AR A2 p<0.001).

5) fEEMEC S RESNEEILE ATAA
1.42+0.45, B7* 0.97+0.26, C 0.93+0.39, D
1.01+0.322 4 Ao u& B, C, DIolA £9
A Zaso] A2 p<o.on).

6) RIFMEEZ e MkEELE AT 2.2210.
82, B 1.62% 0.54, C7+ 1.58+0.87, D 2.07+ 1.
222 2] B, CTol A fo3tA ZaE o AATH A
7} p<0.05).

7) EiEEE e MR FHBEIE7IE A
F 8.25+3.21m/sec?, B 6.99+ 1.20m/sec?, CF+
6.27+2.02m/sec?, DT 5.90+ 2.17m/sec’S. 2 A] A
7ol Hl3] C, DEoNA Fo3tA ZaHol A
(77} p<0.05).
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