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Summary

The relationship between systolic anterior motion of the mitral valve (SAM) and left ventric-
ular outflow pressure gradient (PG) was examined in five dogs with experimentally-produced SAM.

A total of 155 heart beats including 29 post-extrasystolic beats with various PG were analyzed.
Correlations of PG with the time from the onset of left ventricular ejection to the onset of SAM-septal
contact (SSC), SSC divided by ejection time (ET) (SSC/ET), and SSC/ET multiplied by the pre-ejec-
tion period (PEP) (PEP-SSC/ET) were obtained. The relation between the natural logarithm of PG
(InPG) and SSC/ET was expressed by the linear regression equation: InPG=—5.16X+5.19, with
the correlation coefficient (r) of —0.88 for total 155 beats (r ranged from —0.75 to —0.96 for each
dog), and the relation between InPG and PEP.-SSC/ET by the formula of InPG= —0.075X +5.35,
with the r of —0.91 for total 155 beats (r ranged from —0.84 to —0.95 for each dog).

These results indicated that the time from the onset of aortic ejection to the onset of SAM-septal
contact is strongly dependent on the degree of PG.
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e R MERBIRS THZE (idiopathic hy-
pertrophic subaortic stenosis : IHSS) iz¥1i¥ 3
EERMEREOFEIR, 1960 £/,
BEREAL, »oBECIET 5 LEPREO
DTHBENI BXN R THo72. L
Lia2b, —HFTRECHRHBRERHZDOTH
<, EEDONIEEAZE (cavity obliteration) T X
BLENERETHD LTEEIND o5,

0%, EEEE brviILza—Hicky,
REEF O UHE IR 5 ES) (systolic anterior mo-
tion: SAM) 2ABE SN2, Z» SAM L E=E
TRHEERZE L OMICHE RO e T L &
P10 SAM REERHEESEZOFETH 2
LEZLRD XYL oI

SAM HEZRHEERZOREATHL L &
REL T, Henry 5193, INKEHI D EEFTHEE 2
ME L T BB 2 EETRHEE 0B/ MEDOREE
T4 L7 % B 283K (obstruction index) & L,
Z O E RHBERZE L OFic K WHEEES 5
T L EWEL. Lo L Rossen 519, King 517
BEORRELBELTWS. Fiz 0B
BEETHBEWIMER LD S.

SAM HEZEFMHEELAEL, ThHPEBED
FETH 3 &+ hid, BB X v SAM 2 IVS
T % ¥ TORRIIE, ZTORRTOEEREML
WEYHEL, Lsl->T SAM ik 3 E=HH
BREBZEOREZRBRTZLDLEZLNS. b
L, ZOREEERZELORICHBE®RH S LTh
¥, ZOFRHBHAERROT, ERELHEE
T35LAERATHS.

ZOEFHLMCT B Iz, dobutamine #
Bz X v ER S iz SAM® [z o\, EEDE
HEEss X v SAM 3 IVS (o2 £ TORM &
THBESZE L OBRE BRI L.

TR EAFE
HERERR A S EHZ Fivy, pentobarbital F:RFREE

#%, KENFEETY, ATFRRESEE AV TER
X BBERERETY, ZhZR1IEMNERKE %
30 ml/kg, PFREEE 5 20~25 EICERE L. 1E
kg T < Millar $ micro-tip manometer %,
1 AHBIAR & 0 A LT EATKEIRIC ALEBE L
b, o 1 ARFERLKREBI VFAL, HIERE
TRRAEE LD .

O a—Fiix 3.0MHz, HEE 5mm OERE
fihFx, HEAEHHECENTR&EL K.

>xa—3%Bix Sonocardiograph SSL-51U
(Toshiba) #Mv, E=E (LVP), KBRE
(AOP) & X 0>= 2 —[#% strip chart recorder
(Model OR-01A) % v, #%% v #E 100 mm/
sec T[RIRFEDE L7z

SAM iz dobutamine o A#EEIC X Y ERR L
7= (Fig. 1).

HRAIK D Z & (1T -7z (Fig. 2)

EERHEESEZE OUT, E&E: PG) 3E£%
ERXEOR KR T 2 EEE - KPIRERE L
Lic. EXEFEHOBKRIESESKBIRE BB
+24 (A point) L1, 2o AKXy SAM
IVS ¥+ 5 £ co Bz SSC (SAM-septal
contact) » Liz. *7-, ERHiEER (ET) i A K
XY KBIIREO PR : T, HIBKHRM (PEP) &
DER REOSIS ENY XY ARETLLT,
ZhZhoOFEIT- .

“honEffEXxy SSC/ET & x ¢ PEP-
SSC/ET #EHML, hbofiiE#ELOH
BrmatLiz. PEP kb ErREZDIRENE
DIgEL LTRA LK.

¥ R

STHDA X T SAM L EBEOTE ML bhT
155 DAIC > W TEHI L7558 % Table 1 i25R L
7=. R-R [z 200~ 500 msec, [F#kEix 5~178
mmHg, PEP x 25~80msec, ET 3 100~170
msec, 3L SSC % 25~90msec THho7z. =
b OFHAME R BISNFESR O 290 E FATY
5.
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Fig. 1. Echocardiogram and pressure pulse tracings in a dog with dobutamine-induced SAM.
SAM =systolic anterior motion of the mitral valve ; Septum=interventricular septum ; MV =mitral
valve ; AoP=aortic pressure ; LVP=left ventricular pressure ; AoF =aortic blood flow.

Fig. 2. Measurement method.
PEP = pre-ejection period ; ET=ejection time ; SSC=time from the onset of aortic ejection to the
onset of SAM-septal contact. Other abbreviations: see Fig. 1.
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Table 1. Measurements for each dog
R-R (msec) PG (mmHg) PEP (msec) ET (msec) SSC (msec) SSC/ET
No min max meanSD  min max min  max min max min max min max
1 280 500 330.261.9 9 154 40 80 100 170 30 70 0.25 0.67
2 270 460 339.745.1 9 178 25 70 110 170 25 90 0.21 0.75
3 280 290 282.54.52 19 81 35 40 115 135 40 70 0.32 0.58
4 200 480 315.887.5 5 94 40 65 100 140 25 70 0.20 0.73
5 270 320 280.616.8 13 111 30 45 100 135 35 70 0.28 0.64

Abbreviations; R-R=R-R interval; PG=pressure gradient; PEP=pre-ejection period; ET=ejection time;
SSC=time from the onset of aortic ejection to the onset of SAM-septal contact.

Table 2. Correlation coefficients and regression equations for each dog and for a total of 155

beats
SSC/ET PEP-SSC/ET
No. n
r InPG=aX+b r InPG=aX+b
1 50 —0.75 —5.49X+5.73 —0.84 —0.076X+5.38
2 51 -0.92 —5.65X+6.29 —0.94 —0.075X+5.42
3 12 —0.96 —5.18X+6.00 —0.95 —0.124X+5.83
4 25 —0.88 —4.64X+5.63 —0.92 —0.062X+5.09
5 17 —0.89 —4.73X+6.03 —-0.91 —0.097X+5.54
Total 155 —0.88 —5.16X+5.91 —0.91 —0.075X+5.35
SSC mefl & E#kZE D AR (InPG) L R 7z (Fig. 5).
I, FEBFREK (r)—0.78 (p>0.01) oFERE 358 . "

» bl

%7 SSC/ET & InPG r oficiz r=—0.87,
InPG=—-5.16X+59 L WHBZRVE» b h =
(Table 2, Fig. 3). A4 xTo» r X —0.75~
—0.96 T o7= (Table 2).

PEP-SSC/ET ¢ InPG r offiziz r=-091,
InPG=—-0.075X+5.35 o{Z»NE D bh, £HA
xTH r ¥ —084~—-095 THh -7 (Table 2,
Fig. 4).

%72, SSC + PG roffliciz r=-068 (p<
0.01), SSC/ET & PG : offliciz r=-0.78 (p<
0.01) ofEE»ED bhi.

SAM 28 IVS L TWARWKE® 13.04Ac->
WTHBE, IDHTREREIBRESAT, b
» 4 O TIE S5~6mmHg OFEENBES R

Z DEBRTIE, dobutamine D#E C X o T
SAM #{EpRL7cA X SEEEFWVWT, EBRMED
FAtE L v SAM BLEBHRICET 2 £ TORME
(SSC) L AEZEFMHMERZE L PRI > W THK
L, SSC oL RHKERZE O B Ax &
(InPG) L oRICHHEBENEBO bR B LERL
7. &5iz, SSC » ET izxt+ 51 (SSC/ET)
X0 SSC/ET iz PEP % i3 /=g & InPG
DOREIZ LD TRWHENRED bhiz. ZozZ
12 SSC # ET T Z Lic & v .OA%komE»
Vi frolez &, ET BEPHRHEERZENE
EORBL2ZFs L ENELLN B, PEP
COWTIIEEBELHELCOD, bDWEE
DOMOEFEMELZONIFRHATH 5.
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Fig. 3. Relationship between SSC/ET and pres-
sure gradient for 155 beats in 5 dogs.
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Fig. 4. Relationship between PEP-SSC/ET and
pressure gradient for 155 beats in 5 dogs.

Fig. 5. Echogram and simultaneously-recorded
pressure pulses in the absence of SAM-septal con-
tact.
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Table 3. Similarity of the pressure gradients obtained by direct measurement (Pollick et al2”)
and predicted by the application of the regression equation in the present study

Data of echocardiographic and hemodynamic timing
previously reported by Pollick et al.2?

Ne- Onset of Onset of SAM- Dicrotic
aortic ejection  septal contact notch
(msec) (msec) (msec)
1 56 170 454
2 59 160 445
3 83 187 477
4 69 188 478
5 100 225 452
6 71 211 445
HiR 3 FIREME Y B 5

Henry &9 3Z&R=MMBEMIE © # i BB %
SAM — B TFIIBERE T B L7 1B & FiHBR s
EORIZEBD TRVWHBLEDZ. LrL, 20
%, TOEELEREILTLOEE LRV LS
%é#’b‘fv‘ém’”).

B, Pollick 5243, © Mzt SSC Bk
Wt SSC/ET L ESZEOHEEBEDTWS. L
LR, e 0ERERETE, ZhbofEn
FERZEOR L L IWHEBETRLE. oAk
ONTRHEILIERINTILERHZ LEBbh 3.

4B, A FERMICER L SAM izon
T, B TOHEEOZWIREETIEH 528, SSC,
SSC/ET 3 Xt PEP-SSC/ET % o§iE L Hi
BESEL ORI WTHELE. Lihlzh
OBREYRE MZBWTHRRYIL, &b
MEFT = — L RBIRF = 2 — DO RBETEGICL - T
SSC/ET oFHlis RIEE L 72 5 2> B ORI NS
BEOLRMETHS.

= #

Systolic anterior motion of the mitral valve
(SAM) 2LEFRE (IVS) o+ 2 & ToORRB &,
EEHHBERZE (PG) 0E L ofoBERic-o
WTKET LTz, EBa4 it dobutamine .4z &
->T SAM B & &E0BRED PG 2%

Predicted value

PG (InPG=—-5.16X+ 5.91)
SSCET  (mmHg) (mmHg)
0.29 60 83
0.26 80 96
0.26 86 96
0.29 71 83
0.36 59 58
0.37 62 55
ENESEOAXTHS.

EEOBRHBAIE L v SAM 2 IVS ciE+23 %
ToORM (SS5C) & ERHERE (ET) ¢l L &
(SSC/ET), Xt SSC/ET iz pre-ejetion pe-
riod (PEP) # % /& (PEP-SSC/ET) + PG
L DRFRE, HSMFEE O 29.0ME S 1550
HizonwThRH L. ZofEE SSC/ET ¢ PG
» BRxHE (InPG) Lz, 2o 155 08134
BAfRE (r) 1k —0.87, [ERRix InPG=—5.16X+
519 L RFABRADHBEETR L. £4X BT 3
rix —0.75~-096 ¢&% 7. PEP.-SSC/ET &
InPG ¥z 1550 Cik r=-091 <, InPG=
—0.075x +5.35 L BiFAHEBARL bR, &4 X
TO 1 i —084~—-095 TH-7-. SAM 0
EXRETHY, IVS icEL R WREETI1X, Fi
ZXRELALBRShRP k.

UEDRER XY, SAM pBOLERFPEICET 38
iz, ERECRE LEERBEEADELEXD
hic.
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