Journal of Cardiography 6: 603-611, 1976

DrEa—Evb W 54  Clinical studies of pati-

WA ES (SAM) 23wtz ents showing so-called

TE B D BT “SAM” (systolic anterior
movement) by echocar-
diography

eR EE Hounin KANAYA
JtH & Akira GENDA
FHEE AR Toshiro FUNAZU
AH B= Schozo ISHISE
JUgE 3 Suguru KAWASAKI
AR K Shigeki SAIKI

x HE Kiyoo MORI

B A% Hisanori OIWAKE
Fhod = Akira NAKAYAMA
H AR Mareomi HAMADA
T FER Ryoyu TAKEDA

Summary

Nine patients showing systolic anterior movement (SAM) on echocardiogram were studied by means
of cardiac catheterization, selective left ventricular cineangiography, and coronary cineangiography. Echo-
cardiographic findings of mitral valve during systole wereclassified into 2 types of SAM, typical and
atypical.

Typical SAM was demonstrated in 5 patients, who were diagnosed as hypertrophic cardiomyopathy
and showed a marked hypertrophy of the left ventricule and papillary muscle (tethering of the anterior
mitral valve leaflet, and encroachment of papillary muscle into the ventricular cavity) in angiographic
feature.

On the other hand, atypical SAM demonstrated in 4 patients was clearly differentiated from pseudo
SAM and also from typical SAM. Atypical SAM was limited to the edge of the mitral valve leaflet at
approximately the same level as the posterior mitral leaflet. One patient of this group had essential hyper-
tention, and showed the same angiographic findings as those with typical SAM. In 2 patients diagnosed
as having congestive cardiomyopathy, angiography demonstrated a decreased ejection fraction and no
findings of the left ventricular hypertrophy. In 1 patient of these 2, enlargement of the mitral valve ring
was observed. In the remaing 1 showing 909, stenosis of the main trunk of the left anterior descending
branch in coronary angiography, left ventricular cineangiography demonstrated prolapsed mitral valve,
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but no findings of the left ventricular hypertrophy.
One should be cautious in evaluating SAM, since we observed that the last 3 cases did not demon-
strate any tethering of the mitral valve leaflet or encroachment of papillary muscle.
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Table 1. Clinical data in 9 patients with SAM

O T B N B I
1 33 M 110/68 50 no no mother brother
2 17 M 120/50 44 syncope no grandmother
3 49 M 128/90 61 chest pain 5~6y. mother brother (PMD?)
4 51 M 124/70 50 SR no brother (sudden death)
5 44 M 118/78 52 chest pain no brother sister (PMD?)
6 39 M 156/90 50 chest pain 20 y. no
7 39 M 170/88 50 no unknown 1st son (PMD?)
o 8 25 M 118/78 53 no 5y. father
9 58 M 134/86 50 angina pectoris | 20 y. no -

Pt. No. 1~5: patients with typical SAM, pt. No. 6~9: patients with atypical SAM.
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Figure 1. Typical SAM and Atypical SAM.
Mitral valve echocardiograms of a patient showing

typical SAM (upper) and a patient showing atypical

SAM (lower). Recorded at a paper speed of 50 mm/sec.

Dx 3 = b B UL B 2 38 I IEGI O R

ST, % 1RMLICI T 2 IEEKR I & FlicsT
—7z. EDV (end-diastolic vollume), ESV (end-
systolic volume) {3 Area-Length Method® |z X
b, RIEEHBEDE X Z Leveine” b DYk
ik o7z

® R

Table 1. R CRF L <, IFITLEIE L E
THY, FEFF1THE~8JTH 7. MEICH
L CikmMEREZ 24, zoBEE2E TS L0
4l ThH Tz, FERE LTIBLEEETSH0
445, SrVEREIEL REE L F], Sl plTh -7
DaETE 44 % 225 61 % T o 7203 7 x50
Y FREE DL R & 38 8 7z, (Table 1 IR i
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KFFREFT bO2ELE< (No. 1, 3,4,6,7),
EEMEO I EFETH O (No. 8), Vaoy o initial
r-wave Ok &~ b 0 (No. 5), mifitZ(LhE
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Table 2. Phonocardiographic and electrocardiographic findings in 9 patients with SAM

PCG Findings

. ECG Findings
Systolic murmur

Pt No. | et | Tsopro. | B SV, ¥RV:

1 VI tr o+ |+ | Giant negative T, ST depression % 49

2 IIVI f + + Iéliig,th (():ll'::f:rgl;e in I1, 11T and Vs—s 59

o 3 7 1I/VI - 1 + + Giant negative T, ST depression 63
- 4’#7‘ 1 I/VI a VT—T-A + + B Giant negative T, ST depression 70
o 5 7 I1/VI ] | i + 3 + r progressive reduction in Va—g 50
77‘6_( 7 I/VI 1 2 ;-— + ) Giant negative T, ST depression 65
7 lovi | ~ { g — | Gieant negative T, ST depression 40
8 O/VI S + High voltage 46

9 o/V1 F = I = + | HD 56

Pt. No. 1-5: patients with typical SAM, Pt. No. 6-9: patients with atypical SAM.
Isopro.: isoproterenol test.

Table 3. Hemodynamic and angiographic data

Pt. [(Sraditnmuno EDV [ESV | EF IWT[ ST |a/ [a
b

LVeoe
No.[Rest. tspro. | ("D (M| ()| (men| (ma A (mmHg)
m g9

1 29 41 62 9 87 |14 22 10.44 3.4 20.0

2 0 17 76 17 78 |13 ]15)0.43]|3.2 24.4

3| 17 | 27 | 45 | 6 |87|19]100.40] 2.0/ 17.4
4 | o | 10 |66 | o |86|23| 9 lo.45/2.1]| 17.4
5 ] 0 |10 |54 | 6 |89]|22 0.44 | 2.8 | 17.4
| o |31 |54 6 89|17 0.45| 2.6 | 16.0
69 | 21 | 70|12 0.60 | 4.1| 0.7

26 86 66 13 79 |11 9 [0.54 | 4.5 | 19.4

=
13 81 8 0.59 | 6.1 9.2 |
2 i
LVecavity  a ST :Septal
LVwall w Thickness
RAO W: LVwall ) LAO
Thickness ;
(End-diastole) ! (End-diastole)

EVD: end-diastolic volume, ESV: end-systolic volume, EF: ejection fraction, WT': left ventricular wall
thickness, ST': septal thickness, LV edp: left ventricular end-diastolic pressure, a/W: the ratio of cavity diameter/
wall thickness, a/b: the ratio of cavity diameter/longtudinal length

Left: scheme showing the manner in which wall thickness and cavity diameter were determined. Right:
scheme showing the manner in which septal thickness was determined.
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Figure 2. Electrocardiographic pattern in 9 cases.

LVedp (left ventricular end-diastolic pressure)
L, 2PIERBREBE~TEED LRERL, EE
&% ETo e EDV X ESV i3 No. 1
~No. 5 T No. 2 & Wb Bm&r Lic. 7
FHHABEDE ST No. 9 oA 8 mm L JEE (% 38
B BN o T UIMULOFEFNIT T X TREL T
7. %7z Table 3 FTRUTRT 23 Z & <, HHER
ook bicxd 28K antt, ¥itbb a/b,
LVwall izxt4 2% LVcavity bk, J72b b a/w
FEERROEEL S50, 7" No. 1~No. 6
(X a/b, a/w L L/ BHM AR L, No. 7~No.
9 LixHLNICEBE N, e, H2RMNCT
FFRER ATV HROE S ORE 2 AT ANIE
Lx7e 5Bl d 2ok #ETOIER Z Smm B LR

L7, BEEZRLTWS LHESH.
Table 4 |3/ =S L OEBIREYTT R E £
Livtzb D THB. No. 1~No. 6 TEUT#E K #
TOMMIBFATRDOEER~DFISHEY, Tixbb
tethering'® 33 X OVELEAM O LEEEN~DE Y H
L, T/ b encroachment!® H32E @ & 4 72 A3
No. 7~No. 9 TR bhlehoTc. TR EE
HHEEDE S B~z FETHHEL, 10mm
W PYFE —, 10~15mm % +, 16~20mm %
H, 21mm Pl L& # & LTHRR LD, BEEKR
A 8 BlicFB® b e, (BT 2 HlIFE
WIPRTRETH - 7. EEIRER T3 No. 9
IZDZ, EREBIRATTITR EHEHTO 90% Dk
72 L Vieussen’s anastomosis # . 7-ftix, 3
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Table 4. Left ventricular and coronary cineangiographic observations

; . Encroach- . Corona

R, | o™ | FASARE | omem RPN cqurgiation|  gingie. | Ovkers

1 I + + iy - normal Inverted corn
Deformity of

;) 11 + + + + normal = L
of VS

3 I + + +H + normal Inverted corn

4 1I + + Ht — normal

5 I -+ + H — normal Inverted corn

6 1 -+ + H — normal

7 111 — = + — normal

8 I - - + - normal | DPRTECMEnt o

V-Anastomosis

M. T. of LAD: main trunk of left anterior descending branch,
PMV: posterior mitral valve, VS: ventricular septum

TEREICEE LIRS bz d -7z, ZOfho
FRLLT, Wbdd inverted corn #Edi-b
O3B Y No. 2 TEBRROEN, L% P
DIEY HL%#R®, No. 8 TIHEEHRHLR IO
LR %7, No.9 Tixgko prolapsing 2338
bz,

Figure 3 (335 1 B TORIRNWEEE K O,
PERERE (EHRTRTD, IHEPH QR TR,
WEARB CGRRTCTRT), HGEEERTR L.
LOT, WER X OUHERA X D ko 3 Sz
Shi-. No. 1,3,5,6, [ ZAEEEEDIEKBEFENT
%Y, tethering, encroachment OFfRZTR L,
type 1 & L7. No. 2 33 XU No. 4 372 5 # BE
DRAITHEE R L, ZhX hDERTo
FA T HER LRI X OVESLERG o 25 W 7 IR &
tethering w7z b D Ttype Il L L7z, oz Y
» No. 7, 8, 9 1z 1345 m3 75  type IIT & L7z,
No. 7 T3 H HiB£ asynergy 7332® Hi, No.8

V-Anastomosis: Vieussen’s anastomosis,

TRERHL FEHIZ A2 D Y, No. 9 TiEIHLD
prolapsing I3 X O\/EEEijEED asyneryg 25580 5
n, Zhn3fled, AEEBEET type L, IT I
Fe U Heigeigidins - 7z.

£33 -

UCG iz B\ T IHEI I e S0 £2 2 PR REIC T
A& » LT, ZEEENICHTICIKZEH
F AT RIE SAM,' systolic hump'® L IEEH T
W5, ZOFTRIZIERELLFHEES & b o TR
T d 505, JRIEMENR LR, ' KiEESIE,
W RS LI, BRPLETARB RO OIS
LERTWS. & BICEMERE, ™ L5EFRX
FRE THLHFRI LT RE TR T L3505, Z
g pseudo SAMIV® L T SAM B 5 92X
MERTWS. Whpd SAM D RA#FICEL,
Henry &% Venturi )83 % 1,20 Zhic
KU, Hal, (SR 53 %eLE, pisLEm 36

— 608 —



D =3 —[RLEV D B IGEIINDTES % e 1RG0 B

Contraction Pattern

Figure 3. Tracing scheme of left ventricular cineangiograms (right
anterior oblique) in 9 cases (30 frames/sec).
mid-systole, —————— end-diastole.

———————— end-systole, —-
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Pl 2 EEEEITREZ R, BRI ILERE
Tholz. tho3FzE=EErE LsESEAHA
FEL, 13 2EmEERETHY, 2
BlZ 5 - MBLLMFAE &35 % bz,

DL bA e SAM o AEBFE, RIMEE FEk s
L7 RBEDZE AL IEK, SLEFEM O A 7 ER DS
BEARRT LR TWBZ EdRENT. Eg,
EEEK, LKA S &b asynergy, pro-
lapsing, FplfHL KA D SERE L RIESAEE B DY
WEHEEURY R R L) 28E» fFET g SAM
BB D Z LavEmE e, Finb bIAH T
X, W\Whwp 3 tethering, encroachment |z J U {ifi
MEFRTR £ 72T 2 ORER A IHEINCHITT 18R D H
TRz 5 EBbhahs, BRI L LHiEx:
75 ISR S 1T & D fEIE SRR R 7R 0 —E
DR HIF IR Y 2 LI X VEHELIOFTR
FETLIOTIE RN I M. DD ERDIHET
AR L FRglic UCG icsir 5 SAM BTRICE L T
L ZOBATEREET S L0 LEbhS. 51T
SAM BB ORISR O 72D, [HIESR
e, Jplm, BEE, SLUAR, AEEmEER L oM
Vb S IR SR IEE O BRERIMERI A b T Sh
LHLEDDHD.

UCG F, vwbwwd SAM # 2 L7299 flicox
IEBIMAIHRAE R X OB BRE & R 1T -
7z. 5 by SAM 22 L7z oix SplT, »
FTHLRER X OHERED S IEARBLUHE & & 2
b, EEEY L, SRS X ORLEER O
ek (Wb b tethering 3 L 18 encroachment)
NED LNz, 4l TiaBRg SAM 2kt
L, BgHMEIEbo TRWEEFTHY, =a—
DHEDL BRIz 5% R L, (W52 pseudo
SAM ri3#ir3), 7 SAM BT L & 7R
Liz. 2hoond b 1FREMEETHY, BiFE
LR EEEEITRE & L AMbo 34T
Fx ThoTz. 20030 SIBFIE L E 2 B
NI EEEY I, ejection fraction IR TH
D, EEBEOEKIFE L, 1HicRWTIEHEIEFR
FlROFER IR ERD 2. %5 1 fliERlRE
¥, EEBRIEE o 909 Pz d o o i
PEERT, s, {H1i8 Fp o prolapsing
BEROLPEELERIBDEL T, Zhb3
BlizBWT, VWb ? tethering 33 k% encroa-
chment OFTRB RO GNAEP T LT E DD
THETHHLEZXD.
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