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Summary

Hypertrophic patterns of the left ventricular wall in hypertrophic cardiomyopathy (HCM) elu-
cidated by two-dimensional echocardiography were classified and discussed in regard to its clinical
manifestations. The subjects consisted of 17 cases of obstructive type and 48 cases of non-obstructive
type. The cases of apical hypertrophy was not included in this study. When each part of the inter-
ventricular septum (IVS) was almost equally hypertrophied in the long-axis view of the left ventricle
(LV), it was classified as A type; when the hypertrophy in IVS was dominant in the apical area, it
was classified as B type. To focus the location of the hypertrophied area of left ventricular wall
(LVW) in the short-axis view at mitral chordae tendineae level, a digital clock system was used.
Twelve o’clock indicated the mid-anterior area of IVS and 6 o’clock the mid-posterior area of LV
posterior wall (PW).

The results obtained were as follows:

1) In the LV long-axis view, 45 cases (69%) showed A type and 20 (31%) B type. In the short-
axis view, 5 cases (8%) showed the maximally hypertrophied area at 8-10 o’clock, 2 (3%) at 2 o’clock
and in 58 (89%) each part of IVS was almost equally hypertrophied or IVS was maximally hyper-
trophied at 12 o’clock.
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2) Because some cases did not show the maximal hypertrophy at 12 o’clock in the short-axis
view, the degree of asymmetric hypertrophy may be underestimated by the commonly employed IVS/
PW thickness ratio.

3) Among 17 cases of outflow tract obstruction, 15 were A type (33% of A type), and the re-
maining 2 were B type (10% of B type). Moreover, all the 7 cases without the maximal hypertrophy at
12 o’clock belonged to the non-obstructive type. Thus the hypertrophy in the anterior-upper portion
of IVS was supposed to cause interventricular pressure gradient of the LV.

4) 1In 45 cases of A type, 19 (42%) had abnormal Q waves, and so did 10 out of 20 cases of B
type (50%). These Q waves appeared in II, III and aVF leads in 29% of A type and in I and aVL
leads in 40% of B type. Six cases with abnormal Q waves in the left precordial leads belonged to A
type. Among 5 cases with the maximal hypertrophy at 8-10 o’clock, 3 had the abnormal Q waves in I
and aVL leads. The cases with the maximal hypertrophy at 2 o’clock had the abnormal Q waves in II,
III and aVF leads.

These observations suggested that when the hypertrophy of IVS is maximum in the anterior-
upper portion without remarkable hypertrophy in the apex and LVPW, abnormal Q waves appear
in II, III, aVF and left precordial leads, whereas the reversed distribution of hypertrophy will cause

the abnormal Q waves in I and aVL leads.
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JEAELLMpE idiopathic hypertrophic cardio-
myopathy (LI F HCM) nE=BEZ R EHEIEX
ERTOMEEN 1 >ThH 5. HadpiE HCM
¥ EEEERSAIC XS LEFR AT IVS)
DHIEKR, LREWETEKX, FLEHGHE CEX
BEEE CIERBRE SO0 4 BICHHL, £E
OLER, BREORKEEREDD Licd, SHEE
bz IVS 7 b e £z H ik (LT LVFW) o
JERTHE Wi gL — = —BIRIC X Y B L, €D
AR O e E3& che HHToLLb
iz, ZERIOBEKRBIZ DWW TR ZfTo7.
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Z OPER AN 17 4, JEPAEME S HITH Y,
DREPIEAENZE A TV ARV, ElfE 12~69 5%,
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i Fig. 1 &R 2 & K ESRG TERSLE
A6 DREIC AT T g% A BLLR
WHETHEYS B Blich L. £k Fig. 2
R Z L BR VRV TOER GG THiE &
120, HEEORFLL, BAREKRMOEZRGS
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1. IVS.LVFW R & K BDIEE

ExEg i IVS ofERBHEAEE R A
EIH 45 45 (69%), LrREBH R THET 5 B BIA
20 4 (31%) ¢ b - 7= (Fig. 3). _

B VAR OEEEEE T IVS fERA%
WTREHET 12 B LRERVLD, HBN
312 BB TRAIER A H b B b o 5844 (89%),
8 W ~10 R IC JERIER HHh5 b 54 (8
%), 2B 2H1(3%) TH Y, BARIEKEAH
Rz iaThs b 74(11%) Tholk.

2. FEFERRIEX (ASH) OFFEICDOLT

IR L~ 0 EEREE T HARIEKRERAL S 12
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Type A

Type B

Fig. 1. Hypertrophy of the interventricular septum (IVS) is classified into two types by

long-axis two-dimensional echocardiograms.

Type A: Hypertrophy of IVS is uniform from base to apex.
Type B: The apical portion of IVS is disproportionately hypertrophied.

REB &2 3315 7 6o JLERBIOEPRE (LLF
IVST) 13 12 i 37 18.3+4.8 mm (1 SD),
T RNERERNE Tix 23.0£2.7mm TH v, fkjE
REAZ T IZHHE X FEIC KT bote (p<
0.05).  7g 355 b B 20 T 1B RMERHE (8 WE5)
DEENR 22mm, 12EHE <1 10mm Ty 12
mm DOFERNRH -7z (Fig. 4).

zhe 7o IVST (128:5) | PWT (6 i)
3 1.49+0.34 Th 523, BAREKEMTO
BEJE L 6 [ T 0B E oz 1.89+0.23 ©h v,
KIEREBALTHOIE S # v 513 5 B ZICIER
HPENER DRRE R KTH -7z (p<0.05). A5k

b el <k IVST (8 ) /PWT (6 psips) 1.8
o ASH »Mg Mz (AVST (12 i5)/PWT (6
FE)] Tk 0.8 L &M 23RN D - /- (Fig. 5).
3. IVS-LVFW O & fHsRI%E & OBE
PAZEME 17 filrh 15 5 5% IVS o Bk A5 2
BULSRERIC 22 T g 2AR (A Blo 33
%), 2 FIRLREH I THIES 5 B # (B ®o
10%) ©, PAZEMERIZ A B % 7= (Fig. 3).
E 7 IRRIEREBALA 12 B 2 2 +h 5 74 (A
144, B3 (2RGIBERRLEM T - 1.
4. IVS-LVFW QOERELES Q KLDEEFE
EEREG TR 2 A Bt 1345
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Fig.2. Clock digit representation of hyper-
trophied area.

The most hypertrophied region of IVS (or LVFW)
is indicated with clock digit by short-axis two-dimen-
sional echocardiograms at the level of mitral chordae

tendineae.

No.of cases

40F

30t

20f

10f

N

/I
Type A B
Fig. 3. Number of cases in each type of hy-
pertrophy of IVS.
Shaded parts show the number of cases with left
ventricular obstruction. A and B: see Fig. 1.

il 19 4 (42%) 12, LREI5 M THIES 5 B A
T3 20 fifrp 10 45 (50%) i Q HeA A B h,
A-BBLLEBERBE TH-7. LoLER Q
Peix A #icix I1.1I1.aVF < 134 (A B0
29%), I-aVL FHET 64 (AR 13%) icHh b
t, BEITx I-aVL FiEic 84 (B Ao 40%),
II-111.aVF <24 B Ho 10%) ek bh

IVST(or LVFWT)

mm
26

4
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Fig. 4. Comparison of thickness of IVS (IVST)
(or left ventricular free wall: LVFW) between the
most hypertrophied region and twelve o’clock
region in the short-axis view at the level of mi-
tral chordae tendineae.

The number in the vertical line indicates the thick-
ness of IVS, and in the number the horizontal line
indicates the clock digit.

IVST(or LVFWT)_—

PWT

80 90 100 110 120 ;le 20 30

Fig. 5. Comparison between thickness ratio of
the most hypertrophied region to the thick-
ness of the posterior wall (PWT) at six o’clock,
and ratio of the IVST at twelve co’lock to the
PWT at six o’clock.
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Fig. 6. Incidence of abnormal Q waves in two
types of hypertrophied IVS.

Shaded parts show the number of cases with ab-
normal Q waves in ECG.

Jo. bbb AR II.111.aVF %, B Ay
<z LaVL B £%7 5 @ 2% - 7 (Fig.
6). S [EIRET LIoER <R3 iamFEic 2% QA
Zohic 9f (2o 14%) 33 THuikHEIC
LEE QEBHABRER, 0 9 bEMEESE
M (Vi F58) 8% Q Bsabhic 6413 F
RTABTHY, ZhdoERTE II-III.aVF
FEICLEE QErH LR, Vi FETRE
QML 3fh 2423 AR 142 B®
Tholz.

FEREH% T OREH T3 8B~ 10 BEERIC R KR
Ko 5HIF 341(60%) iz I-aVL FHCTRE
QEBHxBN, Z059L24TiIx Vs FHICHLE
HQENA LI, 2REBICRAIERYH 3 24
i I1-111.aVF g#c &% Q fax bhiz. IVS
JEXB 2 EHETI2RME RERWDLD, B3
Wik 12 B CROKIER 2 B % 58 )T it 13 4] (22
%)< II-1I1-aVF FHagiz, 11 4](18%) < I-aVL
HEICRE QEAabhie (Fig. 7).
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Fig. 7. Incidence of abnormal Q waves accord-
ing to the hypertrophied regions of IVS (or
LVFW).
Shaded parts show the number of cases with ab-
normal Q waves in ECG.

B EHRBNTZ2H2ERT 5.

fEfl 1: 285, &iE

12 g, 6RO M £— Fibhza—[FT
3IVST 10 mm, PWT 12 mm, IVST/PWT
0.8 THokH, Eximth (Fig. 8) iz IVS
#F5 OIEK (B ARIEREALIL S R 23 Y, Z o
#mhr o IVST 3 22 mm, IVST (8 p5i)/PWT
6 Bp) 13 1.8 TH o1z,

LEX (Fig. 9) < II.11I.aVF ¢ ST.T
BEoE»DY, 1-aVL-Vy FRECTEE Q&8
Wiz, SVi+RVg Efiiix 2.6 mV CHEMMIT
BHbhAholk.

EEfl 2: 155, ik

12 ps5, 6 EmO M £— FLhza—RT
12 IVST 14 mm, PWT 9 mm, IVST/PWT i
1.6 ThHokd, ExEt (Fig. 10) <30k
f IVS & BIIEEIC 217 THRARIBREAL A H Y,
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Fig. 8. Two-dimensional echocardiograms in the short-axis view at the level of mitral
chordae tendineae in Case 1 (28-year-old female).
White arrows indicate the most hypertrophied region of IVS.

2 T o BT 20 mm CAESRBER L ol
22 ©hol.

LEX (Fig. 11) < I.aVe i< ST T 3%
D2 v, II-aVF FE TR Q k23R
7o, EEMEEMITED b hoT.
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HCM (35 R & 72 3B 3 B T, E=E
DM B R IBR ERTIRETH B 25, ZoJEKR
Bk e T Y. ARUETE BELT 2 —
Kz v, IVS s wic LVEW ojEE & /&
ERE L EG oW » HIRFE L, EEREEOL
KEES & BRI & oBE 2 5 L 7.

IVST Bl T DEFITEdH 525, 12 R
DS TRRIERB A BNE bbby, B
<o IVST/PWT 3 ASH oftE#43F L HI1E
TR S TN 25 A3 -T2, Lichi-
TESEIG TOMMLMLET D 5 L BExbHh
o

BAZEFEATIC R L T i i v, =
A 51013 FHZEMEA TR IE R U i SLEER A E ST
BT D o TUGHERNC BB L T 21 F2HREL
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w9 5 12 K o B RRic -+ 2 IER3H v, h

I AN B IC 22 HY L T BRI AN E 57 & J8 4k &
ERLTWEML2d LHfEEESNS. T T
FEEpiTix IVS BX OFLEE v RV E TOES
BEEDIERBA BN LIRE LY. SEIZE D

i IVS ol L0 F I L OR ERE LT
0, RGO T IXFAELEEI: A BT % <
BRITRDmrotc. ¥lEEEMG OB T
IRKIEREAL S 12 B2 3 Fh s b o 7H oL
B TEHE IR D b olc. T2b b R 0ElkE
BRSO T WS (12 a0 g o4
WIER) EXRLHITE, PHEMEFIEZED &hmn
/)fc.

HCM oLEMORH D1 - & LTEE Q ¥
BT B, FOREICE L TIEfEA 0L
BdboN, % FFELIERLE IVS o
BT+ 3 LEBELONTWS. Thx O T Y
JRFTIER S & 2 Q B HBUEHEIL & o MR
No, ZOBEXEXFETIFHRARALRKL. T4
bbEREMG omF T, I1-II1-aVE, &G
MFAEICEE Q BT 56l A Blick <,
L.aVL Fic B T340 B BlicLh oz, =

DFEGE LB 4 DHIEERE LT R2 +42b b IVS
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W E HICESEBIEME TBEARTS Lo I-ave
FEICEE Q i abhilczttExL DD
¥ 5 &, II-111-aVF, ZEfifadassic i Q g2t
HIEL Lo W&l & LTI BE o JIE K 23 5
D, MoNRES, ZEEBEECER AR 0 &
WORIER BT bR 5 L E2 bR, e IVS
LEOLDRES, EEBREOERALIERED S Z &
& I-aVL FHiic gy Q e B L v 4eff &
5% EFZ BN, BB ORE TR KRIE
KEBAL A3 12 s 23 4T 1 RS, 3 7cb bk
Fieh s 25k II-1I1.aVF Hidiic, 8mH~10
KEES, J7abbATHICRKIER? S % 5 4l 3
Bk I-aVL 3F8 (209 5 243 Vs FFEicd)
WY Q Az bhi. ZoMRLESEEMSE
ToMfEETETsborEx bR Dl
AT &, PR EHICIERE <, DR,
THGEERBEDONER IR & o it I1.111-aVF,
ERNEFEICRE Q EAHB LT <K, —F,
JEXSAENZR WD b0 TiE, [-aVL FHEic R
WOQ BB LT W L ey, Zohfs
WLIRAEITIE, £ oERERICHEL T
B Q s vwWE X2 vrshsbo
LEZ BRI,

U
/,"’"’""lii,,
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Fig. 10. Two-dimensional echocardiograms in the short-axis view at the level of mitral
chordae tendineae in Case 2 (15-year-old female).
White arrows indicate the most hypertrophied region of IVS.
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Fig. 11. Electrocardiogram in Case 2.
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HCM iz} 2 ERBEDIEREER 2B~ =
—EE & V98, KGR L oBhEERE Lic. 3t
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DESEHGR TR 128, #5268 LL, &
KIERERAL & B Rt F R TR b L.

1) ExE#g <o IVS oz A 845
%1 (69%), B BINR204) 31%) Tho7-. =R
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PEBERECHKLELEX N,

4) IVS oEk#E L LERORE QLo
BB L Tix, A G 45 gtk 19 4] (42%)
12, B &3 20 4 10 4] (50%) ic &% Q 2
Aoh, BIEFREETH-A, A B< II.
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Kbz 240 11-111.aVF SHECRE Q EA
Zbhic. PUEEREMS IVS §ih LBk
PERL, RES, ERHRECEAREN LOT
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