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Analysis of the Doppler Pulmonary Flow Velocity and Mitral
Flow Velocity Pattern in Hypertensive Hearts

Seol Hye Han, M.D.,** Gil Ja Shin, M.D.,
Si Hoon Park, M.D., Woo Hyoung Lee, M.D.

Department of Internal Medicine, College of Medicine, Ewha Womans University, Seoul, Korea;,
Department of Internal Medicine**, Dong Boo City Hospital, Seoul, Korea

Objectives : Hypertension provokes left ventricular diastolic dysfunction due to decreased
elasticity of the left ventricular myocardium at first. It has been proposed that the Doppler
echocardiography might provide information concerning diastole because of its ability to
measure the blood flow velocities across the mitral valve noninvasively. But Doppler mitral
velocity may be “normalized” in hypertensive patients in different conditions. The purpose of
this study is to evaluate diastolic function in hypertensive hearts using Doppler
echocardiography of the pulmonary venous flow in conjunction with the mitral flow velocity
pattern.

Methods : We measured the mitral flow velocity curves and the pulmonary flow velocity
curves in fifty hypertensive patients (mean age : 56.3+10.0, man : 19, woman : 31) and forty
healthy adults (mean age : 51.6%£12.5, man : 14, woman :26) from March 1995 to
December 1995 by using the SONO 1000 of Hewlett Packerd.

Results :

1) The mitral flow velocity pattern in 50 hypertensive patients was characterized by the
decrease in the peak early diastolic filling velocity (E : 0.59+£0.12m/sec) and the ratio of E to
peak filling velocity (A : 1.00+0.46m/sec).

Isovolumetric relaxation time and deceleration time were 127.2+33.3msec, 258.9+40.
9msec respectively. They were longer than the normotensive patients (P < 0.05).

2) The pulmonary venous flow velocity pattern in hypertensive patients was. characterized by
the decreased peak diastolic forward velocity (D : 33.7+£9.8cm/sec) and the ratio of peak
systolic forward velocity(S) to D(S/D : 1.60+0.5) (P < 0.05).

3) There was no relation between the flow velocity integral parameters and the peak flow
velocity parameters of pulmonary venous flow pattern in hypertensive patents.
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4) The difference in the pulmonary venous duration and the mitral A wave duration at atrial
contraction (DA-DR) was 20.9+29.4 msec in hypertensive patients. DA-DR in normotensive
patients was 24.3+32.9msec. DA-DR was not significant in hypertensive patients compared

with that of the healthy subjects (P < 0.05).

Conclusion : Analysis of pulmonary venous flow velocity pattern in conjunction with mitral
flow velocity pattern in hypertensive patients provides more accurate assessment of left

ventricular diastolic function.

KEY WORDS : Doppler pulmonary venous flow - Hypertension.
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7} At} 555 (peak E velocity) 9+ AW %] Hd)

F £E(peak A velocit )& 54811 E/A ratio% =
7] ol9t7] ¥HFe 74 A7 mitral valve deceleration
time : MVDT) 2 $& oi¢t AlzHisovolumetric re-
laxation time : [IVRT)-2 &35 tHFig. 1).

HAW g7l ZHL Color Doppler modedil A 2
urol gl HEo3 SojoF AW Ei W 7t
o] B slo] sample volumes # H A
SemellA Tem ol SIAAA, $5715<] AU F
E(S), olgk7l wete] HAWEREED)S, S/D ra-
tioZ sttt 5799 ARAE R T
peak’t A& g o ¥ £& "tk #57] <
9} flow velocity integral(FVI-s)& 8F7} 4Foz
27| AR iy ojghy] dF{ A% & wirpx]o|
o]€+719] flow velocity integral(FVI-d)& o]gd7] &
F AIZHRE 5o IdF 5Fo] Y W7RRE she,
FVI-s, FVI-d, FVI-s/FVI-d& 2435 ch(Fig. 1).
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Pulmonary
venous flow

Mitral flow

Table 1. Clinical characteristics and M-mode echo-
cardiographic data in both group

Hypertensive Normotensive

Mean age () 56.3 +10.0 516 +£125
BSA (m2) 163+ 0.15 1.64+ 0.15
Heart rate (3]/min) 71.6 +11.5 729 +14.0
LVEDD (mm) 48.7 + 4.46 478 £ 575
LVES (mm) 309 + 473 302 = 5.67
Ejection Fraction 60.4 + 9.89 598 + 73

LVEDD : left ventricular end-diastolic dimension
LVES : left ventricular end-systolic dimension

Table 2. Doppler echocardiographic parameters in nor-
mal subjects and patients with hypertension

Hypertensive Normotensive

S2
51 b
\ S DR
Pulmonary —A
venous flow \
\, R
E
A
/\ \/A\
Mitral flow N
DA

Fig. 1. Temporal relation between pulmonary venous flow
and mitral flow.
E : peak early diastolic filling velocity
A : peak filling velocity at atrial systole
S : peak systolic forward velocity
D : peak diastolic forward velocity
R : atrial reversal flow velocity at atrial systole
DA : mitral A duration at atrial contraction
DR : pulmonary venous duration at atrial con-
traction
DA-DR : difference in pulmonary venous and mi-
tral A duration at atrial contration

A A ] v 2E 98A Student t-testE o]&
Folaict

Alo] g
slod p value7}t 0.05 njuto]d EASH o7
A B o=

42 145+19mmHg, ©1947] E¢k 88+ 11mmHgH o
o, A uelME 457] Etol 131+18mmHg, ©l
7] HL2 8448 TmmHgHth
FHAA FEEL nEtNA 5
Z7IAM 60.419.9% 5 o 7
tHTable 1).

9.9+7.34%. 4%
o $-2la zfol7t 1l

Mitral flow velocity

E (cm/sec) 0.59+ 0.12* 0.72+ 0.2*
A (cm/sec) 0.64+ 0.17* 0.57+ 0.18*
E/A 1.00+ 0.46* 136+ 041*
IVRT (msec) 127.2 +£33.3* 1021 +£171
MVDT (msec) 258.9 +40.9* 2114 £416
Pulmonary flow velocity
S (cm/sec) 514 +10.5 50.3 £13.0
D (cm/sec) 337 + 9.8 39.8 +134
$/D 1.60+ 0.5* 1.30+ 0.5
FViss (cm) 13.0 + 35 128 + 4.0
FVI-d (cm) 72 £ 30 8.0 + 23
FVI-s/ FVId 209 +29.4 1.6 + 0.7
DA-DR(msec) 209 +294 243 £329

*p < 0.05 versus normal subjects

E : peak early diastolic filling velocity

A : peak filling velocity at atrial systole

E/A : ratio of peak early diastolic filling velocity to peak

filling velocity at atrial systole

IVRT : isovolumetric relaxation time

MVDT : mitral valve deceleration time

S : peak systolic forward velocity (S)

D : peak diastolic forward velocity (D)

S/D : ratio of peak systolic forward velocity to peak di-

astolic forward velocity
FVi-s : flow velocity integral of forward pulmonary
venous flow wave during systole
FVi-d : flow velocity integral of forward pulmonary
venous flow wave during diastole

FVI-s/d : flow velocity integral of forward pulmonary
venous flow wave during systole to that during
diastole

DA-DR : difference in pulmonary venous and mitral A
wave duration at atrial contraction
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2. SERE EF dato] #4

18t FAM peak E velocity: 0.59+0.12m/
secZ A4 tZ7-2] 0.73+0.2m/secoll B8} F2l 8}
7AaEo] der(p <0.05). peak A velocity: 0.
64+0.17Tm/sec® A thZ72 0.57+0.18m/secol
B3] F7hEo] A (p <0.05), E/A velocity:= 1.
00+0 4602 A U1 1.36+0.419] B8] F2)&}

ZHaEo] AATHP <0.05) (Table 2).

%—ZW o|¢k Aj7H(isovolumetric relaxation time)
& 78] FollA 127.2+33.3msec, ZATERT A
102.1+17. Imsec 3, FEHF 7 A 7H(mitral
valve deceleration time)2 &Y FollA 256.9+
40.9msec, B4 et T4} 211.4+41.6msecEH 3
et oA skl FvbElel AATHP <0.05)
(Table 2).

3. HX &= orAlo] HAM

Y FoAY] FE7] A1 £5(S)E 51.42+10.5cm/
sec® A1 50.3+13.0cm/secd} 213t ZHol7} gigle
L, ol¢] H1 £E(D)E 33.7+98cm/secE AR
39.8+13 8crm/secel] HI?SH FoJsHAl s 9L, olsk
7] 1 &%l diF $57] FHu £59 H&(E/D)E 2
ek & 1.60+0.53 AAle) 1.30+0.590 uls) f2jst
Al F7F= ASATHP <0.05)(Table 2).

18 FA F57] F<e flow velocity integral
(FVI-s)< 13.0+3.4cm, 4490 12.8+4.0cm3oH,
ol¢4719] flow velocity integral(FVI-d)& 3 g}tito)
A 7.243.0cm, WEFNME 8.0+2.3cmA 1L, FVI-
s/FVI-de 28YTolA 2.542.7, A4 diztolA] 1.
6+0.72 -t Tl A gz ol H]E SUHE] N
U, BAE o)L IATHP> 0.05)(Table 2).
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TEH HRAA A *?*l TR "R Az
(DAY AW =541 A9 A4 gF2 AIZHDR) Y
Aol (DA-DR)v 18 @Al 20.9£29.4msec,

A4 AT M 24.3+32 ImsecE T w7k Folg
o7k YA tHTable 2).
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12m/sec A4 AET9 0.73+0.2m/secoll Bl3] 74
3931, peak A velocity® 0.64+0.17m/secZ A%
=9 0.57+0.18m/secoll vlsll /1o I,
E/A ratio= 1.00+0.462.8 A4 479 1.36+0.
410 ") st Fdg JeERNATHP <0.05).

T3 ¥ ARHo| gl n¥dA 2%y Fe
sEo] ¥ o, F4yete] YAS] wio] A
o] 344 e Aot AAE Yoy, sEE 7
AlZbo] st Rl 4 w79 "}7&°l A%
H 5344 o]ghAltte] AojAE Ao dA Yrp®,
B AFNME 5HA olg A7 $EH 74 Al
TG oA Az 127.24+33.3msec, 256.9+40.

N

. olN

b

A~
=

P
!

9msec® AR 102.1+£17.Imsec, 211.4+41.
6msecell ¥l 3t F7hEY] UHE AEF £ YUY
(P <0.05).

AW FHe ]2 ERGOEY Z A 1718 A
TE712 ZPlA HAEWoR Fie] dRsF YERd
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O B AfME £57) Fete] HRERFEE(S)E 51.
4+10.5cm/sec® #7419 50.3+13.0cm/secst Aol
7} giloy, oty H1 £%=(D)= 33.7%9.8cm/
secZ 4919l 39.8+13.8cm/secoll Hl& 7HaEH o 3
A, ojgr] Hz o Ug $57] Hu £29) 1|
£(S/D)E 18 & 1.60+0.52 HA<1 1.30+0.
59 Hl8] F7h=o} AcHp <0.05).
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HAwdo A 2+ Al7]9) Flow velocity integral Z}
A7l AFEE dFY £x9 W) vprkx 2 UEl
yrt, & $£27] 529 flow velocity integral(FVI-s)
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tegralole e &Xo A&sle 29 o v
a¢lo] 283 Aoz AZIEM ol tigh v BE AT
7} o] Fojzof & Ao|t},

A2 A F27)0 558 dFo AIZHDA) T 99
A A9 dF9 AZHDR)Y Zol7t Ak 5419
AAgke] F7te} ol Y] FAJASHLVEDP) S v
gohe Bl gol ik ®® Appleton & A
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Aact o w2 A Frpsby] Wil SR 79 dF
o] 717he BopA|a, HAWeR ] HFe Af{e Ao
AA fokn Zausgoh? 2 dFelA DA DRE]
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3+32.9msecE tZTH A A 2oj7t glo] £¥A
ARAo] gl nY B ojgt B7] HAHGY
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