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Summary

Echocardiography has been said to have great value in establishing the diagnosis of hypertrophic
cardiomyopathy (HCM). Especially asymmetric septal hypertrophy (ASH) is believed to be patho-
gnomonic for this disease entity. The present study has a purpose to delineate the limitation and
usefulness of echocardiography (UCG), comparing it with the biventriculographic findings.

Twenty patients with HCM, 14 males and 6 females, and 6 normal subjects were studied. Sim-
ultaneous biventriculography (BVG) and the routine echocardiographic study were carried out in all.
On BVG patients were studied in the shallow LAO and slightly craniocaudal position and the septum
was visualized as a band-like defect between right and left ventricles. Based on the BVG findings ob-
tained in this way, HCM was classified into three types according to the mode of septal hypertrophy
as follows: the hypertrophy was prominent in the mid interventricular septum (IVS) in M type
(12 cases), in the lower IVS in L type (4 cases), and in both in ML type (5 cases). The characteristic
features of the UCG findings in these types were as follows:

(1) Left ventricular internal dimension at end-diastole (LVIDd) and left ventricular posterior wall
thickness (LVPWT) showed no significant difference among them (LVIDd: M=42+4, ML=44+6,
L=45+1, normal=48+6), (2) left ventricular outflow tract dimension (LVOT) was significantly nar-
rower in M and ML types than in normal [M=24+4 (p<0.001), ML=24+3 (p<0.02), L=30+3,
normal =38+8], (3) thickening of IVS was observed in M and ML types [IVST: M=22+10 (p<
0.01), ML=18+4 (p<0.01), L=15+4, normal=10+2], (4) IVST/LVPWT was larger in M and
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ML types than in normal [M=2.3+1.1 (p<0.01), ML=1.5+0.3 (p<0.01), L=1.24+0.3, normal=
0.1+0.1], (5) ASH was found in 10 cases of M type (91%), in 4 cases of ML type (80%), and in one
case of L type (25%), (6) SAM was demonstrated in three cases of M type (27%) and one case of
ML type (20%).

In M and ML types, LVOT narrowing and ASH were characteristic and were thought to be
good indices for the diagnosis of HCM as other investigators proposed. In L type, however, the
routine echocardiographic measurements could not reveal any abnormalities. One point measure-
ment of IVS thickness cannot always be a representative of entire IVS thickness in some cases of HCM,
especially when the septal hypertrophy is confined to the lower IVS. It is mainly due to the fact that
on measuring the IVS thickness, the ultrasonic beam is directed toward the tip of the mitral valve, so
that the IVS thickness obtained in this direction is that of relatively high portion of IVS. Moreover
the problems in determining the optimal direction of the beam and those in identifying the right side
of IVS make it difficult for echocardiography to give the precise figure of IVS. The essential advan-
tage of echocardiography is the procedure for screening and following-up, while to analyze the entire
configuration of IVS precisely, biventriculography would be the better procedure.
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Fig. 1. Principle of biventriculography.
In the shallow LAO plus craniocaudal position (right), the interventricular septum is delineated
more clearly than in the deep LAO position (left).
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Fig. 2. Method of echocardiographic measurements.

LVOT =left ventricular outflow tract dimension; sLVOT =smallest LVOT; SAM =systolic an-
terior movement of the mitral valve; IST =interventricular septum thickness; IVLDd=left ven-
tricular internal dimension; LVPW =left ventricular posterior wall thickness.
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Fig.3. Biventriculographic finding of HCM of
type M.

The septal hypertrophy is prominent in the mid
septum, the interventricular septum being spindle
shaped.
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Fig. 4. Biventriculographic findings of HCM of

type L.
The hypertrophy is confined to the lower septum.
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Fig. 5. Biventriculographic findings of HCM of
type ML.

The mid and lower septum shows a marked hyper-
trophy.

Db, LElIcE@Eb oo 7Z
B, zz2T SAM i 1) IHE@EIE 2 — o
WD AS, ZesmEEo X Y b RSV L,
2) pidrEmE 10 35 DARGIC G oo I EE 7

a—ONEICRES Z EOMFE R ILITLD,

Bt & fE L.
% ES
JERILCMFAE I 36 0 5 MG X 2D R

THHEDEIRIC >\ TiE, + Tz Redwood, i
Lok o THE SR TR YO, EEK EPEO

NEJE AL 0 27 &5, MATHREOfERIC L HFH T
@a&énfv7 L2 L, ZThbHisscols
W oML, + Ty LAO Th o7z K
e DFRERTIE 2 OF ) TERELADE LOEPE L

— 803 —



R, &, FRE 3

Table 1. Echocardiographic measurements in the cases with hypertrophic cardiomyopathy

Case Sex]Age Type |WVIDd| OT |sor LVI; IS-1_' | =/ = | ASH |SAM
1 CY |[f51|M |35 |5 I 21 (13 (16 | L2 - -
2] YN [f|63| M | 43| 28|23 |10126|L6| + |-
sl roftfea[m |5 |9 w0 w0|2|22]+]-
4| T |mja7| M |50 20|11 |14 |25 |[L8| + |-
5/ ST (m|d6| M |4 |29 |17 | 9|1 |L6| + |-
6| TT [m(29{ M (39|25 |10 | 9|20]|22]+]-
T HU | fld6|'M |35 (23|47 |37 (53] +]|+
8| RW | mf62| M |44 |24 | 20|10 |42 42| + +
9 TM |m|65| M |4 |31 |16 T 116 |23] + +
10 MH | fla7( M [48 |30 (16| 11|15 L4 + | -
] ST Im|66| M |44 |28 |2 [10|15]|L5] + |-
12 SA [m{d8 | ML|36 |21 12‘ B2 |L1] + ]| -
B3] ST (m|55(ML[5 (2 |15 |11 |17 |Ls5| + |-
M MO |m|d46| M |42 |2 |16 | 13|13 |L0| - -
5 KH |m|a8| ML|[48 |28 |13 | 10|26 |L6| + +
16 CM [ f (57| ML|42 |21 |16 |12 |2 [L7] + -
7] OU |mi(5 | L [4 |33 20|17 |2]|L2|- -
18] 1K [m|72] L |4 (2 {19 ]|12{10 |08 - -
19| TF [m51( L |44 |32 |26 |11|1B|L2]| - -
20/ KO |m[66] L [4 |28 |22 |12 | 17| 14] + -

LVIDd=diastolic left ventricular internal dimension; OT =left ventricular outflow tract dimen-
sion; sOT =smallest OT'; LVPW =left ventricular posterior wall thickness; IST =interventricular sep-
tum thickness; ASH =asymmetric septal hypertrophy; SAM =systolic anterior movement of the mi-
tral valve.

Table 2. Mean values of each measurements and the frequency of ASH and SAM in the
different types of HCM

Type | Case | Age |LviDd|LvoT [sLvorivew| IsT |**/<|  AsH SAM
M | 11]53.3]|4L9|25.6[15.9[10.0{21.6 | 23| 10 [91%] | 4 [36%]

ML | 5 |50.3|43.6|24.2(14.4|10.8(17.6 | L5| 4 [80%] | 2 (40%]
L 4 |6L0[45.0(29.8[19.3| B.0[15.0] L2| 1 (%] | 1 (5%]
Total | 207|54.2(42.9|26.1[16.2[1.1[193] 15| 15 (75%1 | 7 (35%]

Control | 6 |50.0(47.838.0|24.7| 9.5 9.5| LO| 0 [ 0% 0 [ 0%]
sss« Mmale 14 female 6
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Fig. 6. Comparison of each measurement among the different types of HCM.

a) LVIDd=diastolic left ventricular internal dimension; b) LVOT =left ventricular outflow tract
dimension; c) smallest LVOT; d) LVPW =left ventricular posterior wall thickness; e) IST =inter-
ventricular septum thickness; f) IVT/LVPW =septal-posterior wall ratio.
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