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Echocardiographic study in the diagnosis of the left ventricular

outflow obstruction and on the mechanism, echo source

of SAM in hypertrophic cardiomyopathy.

Satoshi TAKANO

Department of Cardiology, Niigata Prefectural Central Hospital.
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Table 1 HOCM EHIOLED F—F A RUER,

#2E BEF6IE2 R

Table 2 HCM (EFIDLIES 7 — 7 4 ROKESE,

EEREER.
Pressure gradient{mmHg)
CASE LV to AO RV to PA

No- Resting|Provocating [Resting| CAG | MR

1 — 100 0 - -

2 0 20 0 — o
3 16 70 0 |normal| (—)

4 80 - 0 - -

5 12 140 0 - (-

6 0 130 0 - (-

7 185 - 120 - -

8 28 - 0 - -
9 24 40 27 |normal| (—)
10 40 163 0 inormal|(—)

11 110 - 0 |normal| 1°

12 6 146 0 |normal] 1°
13 6 120 0 normal{(—)
14 20 120 0 |normal|(—)

15 0 80 0 [normal| 2°

16 14 3 0 |normal| 1°

MR =mitral regurgitation;
CAG=coronary angiography.

CHEST WALL

EEIREFA .
CASE Pressure gradient{mmHg)
No. l1v10 AO|RVtoPA| CAG MR
1 0 - - (=)
2 0 13 — ()
3 0 0 |normal (=)
4 0 0 [normal (-
5 10 0 — =)
6 0 0 {normal (=)
7 2 ¢ |normal (-)
8 0 0 [No. 2 25% | (~)
9 0 0 |normal )
10 0 0 |normal ()
1 5 0 |normal - sy?;g?tlrophy
12 0 0 |normal (=)
13 5 10 |normal (=) -~
14 6 0 {normal =)
No. 425% | ., .
15 0 0 |No.11 25% | ()
No. 780% |y ,
16 0 0 INo.13 90% (-
17 V] 0 |No. 225% | (=) ~
18 0 0 [normal (=)
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1T HCM L2287 L7- flicd55% BB L, h
DITHED EFNLTE R, 4. SCAV 132 HOCM
THo it o & hic156R145193% i b i, it
X LT HCM oRFE o170 1 ALm»Bnb
A, o= o - RRTRASEN T AR &
F#x b, HOCM filtit HCM i LT ZERE
REBCRMMEL, TOFEREL- TV HESRALE
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Table 3 SAM B#:HLEERAO M = — Fih= =2 —KED HOCM ERROXH

M-mode echocardiographic findings
DDR LV outflow
(mm/sec)|  (mm) IVS (em) |[LVPW (em) |LVDd (em)| LA (em) | SCAV|HOCM
SAM (+) {4226 255 - 2.3x0.4— 1.5£0.4— 4.0£0.4 3.8%£0.4 60% 60%
25 cases —1
* * * * £ *

SAM (+) |55::16 2646 1.9+0.3 1.4%0.2 4.410.5‘J 3.8%0.6 11% 11%
9 cases

SAM=systolic anterior motion; LV outflow=septum to C pointd distance; HOCM =hypertrophic
cardiomyopathy with obstruction; SCAV=systolic closure of AQO valve.

* p=ns

Table 4 HCM ¢i: HOCM #lo M = — V== —KFF Hoxt

M-mode echocardiographic findings
© (PR IV outflow| 1vg (¢m) |LVPW(em)|LVDd (em)| LA (em) | SAM |SCAV
HCM 60+ 20 29+4 1.9:*:0.5_I 1.4+0.4 4.3%£0.5 3.8%0.6 55% 5%
18 cases * * %
* * * * * *
* * J* *
HOCM 29+17 21+4 2.4£0.5 1.5+0.4 3.9+0.4 3.8£0.4 93% 93%
16 cases

HCM=hypertrophic cardiomyopathy without obstruction.

* p=ns * p<0.05 F¥* p<0.001
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AMV =anterior mitral valve leaflet ; PMV =posterior mitral
valve leaflet; PM=papillary muscle; AV=aortic valve.’

Fig. 3 Fig. 1 SEFIOBEROEKERTR
EEHICRT “dome” =z — MR HE, PlcOERREL
IS L. & OBEIERIRLASEME LY - T i

CT =chordae tendineae



RSP G o IR IO SR QRO L7
BT AS (S AM) D= = ~lIst BT 5 BF

A OIERAER T, ZORCEZHEREIILLT
PRV it

DEPREESRO= 2 -BE2E21LY, Labiibk
CEREHT LI IEAL, F BB OES
FRds DITfRAE LT\ e FLERS DAL S hnds b EEAE
REBEE B RER L - T3,

HOCM @ B HhifE ¢ o i & kel % B % & (Fig.
3)s IHFRIAA S R T B IS AR E
PHRLTWBD, FEHLILE EA~BEL, FLEBE
B & SRR D B RENC R Lic X 51 §ili~Mo
“dome echo” 2B Itz. =@ “dome echo” |2 M
E—F=o—T0 SAM OHBERME L F O Rk
TA—Th ot SAM %D LIFREIOAEHc—H
LT RS bR Z Eb, “dome echo” A3
SAM =a—JHCThiZLAiBrbhi. HBRATR
VIR TR LA S &4k 2D =2 — X b BB
BT, @R & ALBENOM E 7t —ifFR ki “dome
echo” DHEY RT\w5 2k kb, zD=a—3FEKL

BRIV EIE-T WEHDE Ex bhvi.
SAM ofigvs HCM 4 fiefilic
Rdbhfedotc. LlbEsB “dome echo” (3 SAM
=R BHRL, TO=a—HRrEL LTRELELD
i,

b SERAERE

WICH - —REEE 72 LT 2D == — |- BEHagE
Py AEEREBDIEEDL 5RO LR ML EIC, 7
2 OO BV CKERTE S A ER YT - 7. Fig. 4
AT &5, R LB EEs GERD LA (&
Y w—AROB#RY O SSH 11A CHELE: 0T
BH, —AORFETh=2—-L LTELROEHEDOT
ELBETIRE T H . TEIAXOBEDEES S FBRE
AU TE LY, ATROERO D & e
X2 ORIFERENTSH I LR TE e ot
PEoz kb 7zo—FKigw LEROERII 5=
a—HEh OB LA HEATE, I 1lmm BORER
TREA2~3 AL HBEIRCHE L2 5.

bHAHA

“dome echo” |1

Fig. 4 BKRoMES, A TIREROBESRYIENR
AR 1 ROBRE (k) & 3RORE (FRRT) OEH
HBRARTHA (ELT) 1RXORFECLTH=a—-LLTED
Zbhiz. TACIKORRDOEED == —Fard.



108 FREERME £ 100% %z%b%ﬁmﬁzﬂ

Im. = -

MiTEEEDE T L » TK P& 5 HCM & HOCM
BEACRAEREBL LR, LBREOL DD
SIcHTHEAARMEC L DIHBRELE LD D
BRSEME LA T B . $E-» T, HOCM KRS
PRBRZESEEIBLOATVEH, COMEERRED
EOMPCEBRBE LTV B0 T - T VETHH
Rl <, EMC X » TR LAY $H 5991210,
MFHEORLZEED M =~ F=a %Lt
=%, HOCM ClFROIEXIEE T, TORCEE
Pk L, DDR L{EfE% R L. L LIDON
Wik R R HEROBE, DEREEORE LR
KABERBEES T, DDR & ZoBEB MR
HMObD LAEETHE. thid LTHEAOHETT
EAXhTHERECHEOE L EL LN EBMME
B R LTk d o ATMERCRBE L1 AEZE
M&xBh, HOCM Tz X hEEORIMLER L. &
D LIRS K LS F Tt iBRRAME L
FBDRF 4 -2 =, LTSEDHBBREVIFECZHE
BT ERRLTE D, ZhitZ < ff spirito btk »
T 2D ==a— |, HHEOEE S ENC EWHE2EL0
WEW L —FKT5. EOERKL KEOHLELIT
W5 SAM ofFEfER, SCAV 1wz M £— V=2 —
FAHBEN 2.5cm DT ERL-BE82Mes2
X o THZL L VHEECENTERZEERTEIOT
»5.

SAM Bl MHLEMRER F3F BBLE ot
25 B CR T L b RHHBRRAEOFEEDFEIT DL
TOREL T2 Tl ot FOERERIE SAM o=z
—Rihn s Bhhs. SO E SAM #@oik:
JEGlic o E ZD=a—F% 2D =3 —CHHFLL L
5, PHERML b MEERE EREY Bo TV 523
DEFZF—ah==—pHREL, WHEFHHO0ED
fRicEETsiERRERD, ERBTEERLE. Z
Dxz—pm M =— VD SAM L@, HBEREO
—¥% BT\ 20T SAM O=a -t EZi:bh5%.
Io=a—-FrE S LT TR ScRBCHE
LT3 EELBRDLA, 7200BEAVI-ERER
LR THADREN Dz 2 — It - T 5 L&
L.

SAM FAEBFLBEN PRz B2 :Ths
2% BERLICODFIEEAR 2 EBRRMLIE, Chic
FLEBOIEE R XOCOEFFE~ORA b D, Z0f

BERRCIbAZET208RREZELLRE. XoT
B BE RSO, SAM OFf Tk, Fig. 3
DT ELEERARIABEH V1 ThH Y, ZOFfLA
PRAEREREEL Bhi. L LBEMERELORT
STHRAEMEEL SAM 2R T2EER B E VIOIR
B2H D, FORRERDSEIEG LV <A TREY
TR LI b, BIERLVSATHRELETHZLLELD
NHEOTHBHIL R THELERDS .

Iv. % & &

Dz — BT BB X 5 IR LHER, D
HOCM & HCM BEo M =— F =2 - XifRi
W O ORG D 5 1o, EROER s e EE
WHBER 2.5cm T4 HOCM @M Th -7,
2) SAM BH:GIoBFROMEETO BT, IR
B S R @iET EHC F— 2k =2 -0 HE%
R M - Fbh==—-Ko SAM ¢ —FKlL. X-T
SAM D=2 —BERRbCHEEORREEL bR,

# £33
Br#Hzsehicb, HsEEMELBH D £ L
SHBHCER T RSO EERLET. T,
Weth, FIEEMEEA RS F LRSS —
PEH b ORI A RE LM E« v 2 — D44
FHieR BHHBLET-

2 # ¥ M
1) Shah. P.M., Gramiak, R. and Kramer, D.H.:
Ultrasound localization of left ventricular out-
flow obstruction in hypertrophic obstructive
cardiomyopathy. Circulation, 40: 3~11, 1969.
2) Shah, P.M., Gramiak, R., Adelman, A.G. and
Wigle, E.D.:

diagnostic and hemodynamic assessment of

Role of echocardiography in

hypertrophic subaortic stenosis. Circulation,
44: 891~-898, 1971.

3) Shah, P.M,, Gramiak, R., Adelman, A.G. and
Wigle, ED.:

of the effects of surgery and propranolol on

Echocardiographic assessment

the dynamics of outflow obstruction in hype-
rtrophic subaortic stenosis. Circulation, 45:
516~521, 1972.

4) Henry, W.L., Clark, C.E.,, Galney, D.L. and

Epstein, S.E.: Echo cardiographic mesurement



B b= oo BB T B IEATLWAE D SR MBREDLE RO MIES 109
ISR (S AM) 0= = — AR BFCBT 5 W

of the left ventricular outflow gradient in idi-
opathic hypertrophic subaortic stenosis, New
Engl. J. Med., 288: 989~-993, 1973.

5) Rosen, R.M., Goodman, D.J., Ingham, R.E. and
Popp, R.L.:
diagnosis of idiopathic hypertrophic subaortic
stenosis. Circulation, 50: 747~751, 1974.

6) Feizi, 0. and Eamuel, R.:
spectrum of hypertrophic cardiomyopathy. Brit
Heart J., 37: 1286~1302, 1975.

7) Simon, A.L., Ross, J.Jr. and Gault, J.H.:

Angiographic anatomy of the left ventricle

Echocardiographic criteria in the

Echocardiographic

and mitral valve in idiopathic hypertrophic
subaortic stenosis. Circulation, 36: 852~ 867,
1967.

8) Henry, W.L., Clark, C.E., Griffith, J.M. and
Epstein, S.E.:

outflow obstruction in patients with obstructive

Mechanism of left ventricular

asymmetric septal hypertrophy (idiopathic
hypertrophic subaortic stenosis). Amer. J. Car-
diol, 35: 337345, 1975.

9) Cohen, M.V., Teichholz, L.E. and Gorlin, R.:
B-scan ultrasonography in idiopathic hypertro-
hpic subaortic stenosis. Brit Heart J., 38: 595
~604, 1976.

10) Popp, R.L. and Harrison, D.C.: Ultrasound in
the cliagnosis and evaluation of therapy of
idiopathic hypertrophic subaortic stenosis. Cir-
culation, 40: 905~914, 1969.

11) Rodger, J.C.:
hypertrophic cardiomyopathy with obstruction.
Brit Heart J., 38: 732~737, 1976.

12) CHEEE. WE 14 RERR, BFESFE, 3R
Pk, XEER, FIFFRKES, EHEE, THE—,
ERER, P #: JEALLHECKT 3 £E
FoRB7s & I BB OB E B DBNE i X 5 e .
Ol T: 1461~1477, 1975.

13) HF B, ERkkG. BHEER, SHKREN, #E
Flgh, mBERZ, EHFE—, EHKR, =@
SHAK, AXNE: EHEEETEOBEYERC
I z systolic hump DERREEHZ. J. Cardiogra-
phy, 7: 295~301, 1977.

14) Gehrke, J. and Goodwin, J.F.:

nce of systolic anterior motion (SAM) on the

Motion of mitral apparatus in

The significa-

mitral valve echo pattern in hypertrophic car-
diomyopathy. Clin Cardiol, 1: 152~162, 1978.

15) Martin, R.P., Rakowski, H.,, French, J. and
Popp, R.L.: Idiopathic hypertrophic subaortic
stenosis viewed by wide-angle, phased-array
echocardiography. Circulation, 59: 1206~1217,
1979.

16) Adelman, A.G., McLoughlin, M.J., Marquis, Y.
Auger, P. and Wigle, ED.:
cineangiographic observations in muscular sub-
aortic stenosis. Amer J. Cardiol, 24: 689~697,
1969.

17) Yamaguchi, H., Ishimura, T., Nishiyama, S.,
Nagasaki, F., Takatsu, F., Nishijo, T., Umeda,
T. and Machii, K.:

ctive cardiomyopathy with giant negative T

Left ventricular

Hypertrophic nonobstru-

wave (apical hypertrophy): Ventriculographic
and echocardiographic featuresin 30 patients,
Amer J. Cardiol, 44: 401~412, 1979.

18) Abbasi, A.S.,, MacAlpin, R.N.,, Eber, L.M. and
Pearce, M.L.:
idiopathic hypertrophic cardiomyopathy with-

Echocardiographic diagnosis of

out outflow obstruction. Circulation, 46: 897~
904, 1972.

19) BF H. £ #F XPabBF, &FFKL SR
&5, HREX =M E, BFAKR=, £H B:
D= = — sl 5 IREROHEOTRE . BEERS
BRATCHE. 34: 153~154, 1978.

20) Chahime, R.A., Raizner, A.E., Nelson, J., Win-
ters, W.L., Miller, R.R. and Luchi, R.J.: Mid
systolic closure of aortic valve in hypertrophic
cardiomyopathy. Amer. J. Cardiol, 43: 17~23,
1979.

21) Spirito, P. and Maron, B.J.:

left ventricular outflow tract cross-sectional

Significance of

area in hypertrophic cardiomyopathy: A two-
dimensional echocardiographic assesment. Cir-
culation, 67: 1100~1108, 1983.

22) REIER, WE 4. BIFFEKEE, # xX, KT
B0, ERER, RAXE. CHEE: EAEME
W OIE O MIEA BB oVT, ABEBERT
#, 37: 289~290, 1980.

(FBFN604E10 7 28 H Z44)




