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Summary

To clarify the distribution patterns of hypertrophy at the apical level in patients with giant
negative T waves (GNT), ECG-gated magnetic resonance imaging (MRI) was performed in 10 pa-
tients with GNT and in five normal controls. End-diastolic left ventricular short-axis images at
the basal and apical levels were obtained in all subjects. Thicknesses of the septal, anterior,
lateral and posterior walls at these two levels were measured and distribution of hypertrophied
myocardium (more than or equal to 15 mm) at the apical level was examined. The ratio (R) of the
maximal thickness at the apical level over that at the basal level was calculated.

In normal subjects, the mean apical wall thickness was 8.7+1.9mm. In the GNT group, the
wall thickness was always greater than the mean value+3SD of the normal control, and there
were no differences among the four segmental walls. The hypertrophic portions at the apex
were circumferential in three, septal-anterior-lateral in two, septal-anterior in two, septal in one,
anterior in one and lateral in one. In patients with GNT, the average maximal thickness at the
apical level was 19.3+ 3.2mm ; by location, four cases in the septum, four in the anterior wall
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and two in the lateral wall, and the average minimum thickness was 11.7+£3.7mm; all in the
posterior wall. The R was more than 1.3 in nine patients with GNT and less than 1.0 in all nor-

mal subjects.

In conclusion, there was a variety of patterns of apical hypertrophy, and the R>1.3 was charac-

teristic in patients with GNT.
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Table 1. Clinical and echocardiographic data
of control subjects and patients with GNT

Case Age Sex GNT 1VS LVPW ASH

(yrs) (mV)  (mm) (mm)
1 5 F — 8 8 —
2 6 M — 11 11 —
3 49 M — 11 11 —
4 59 F — 10 12 —
5 43 M — 10 10 -
6 49 M +(2.6) 12 12 -
7 60 M +(2.2) 14 13 -
8 45 M +(1.2) 22 10 +
9 51 M +(1.9) 10 10 -
10 60 M +(1.3) 10 10 -
1M 51 M +(1.8 13 12 -
12 49 M +@2.2 1 12 -
13 8 M +@1.3) 9 9 -
14 68 M +(1.3) 14 13 -
15 56 M +(1.6) 12 12 -

ASH=asymmetrical septal hypertrophy at the basal
level; GNT=giant negative T waves = 1.2mV:

>

IVS=echocardiographic thickness of the interven-
tricular septum ; LVPW =echocardiographic thickness
of the left ventricular posterior wall.

HfEREE 1.6 ~2.0 mm, slice thickness X 10 mm,
512 OofAie T 1 @ i B 7.

3. MRI OimEEERD

BRI BB A OARIMLE & &, HgEN
ENICH— 0 EER 2 BERG L /mrz L
T%)2%, ZOWECERL, »oEEERi
LVERT 2AEEEH5 % paraxial plane iz
i U7, Sl < & bOEER &R ER R
D2VLRPZBNTHRE L. KiC, 2BRibs
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Fig. 1. Schematic representation of the left ven-
tricle how overestimation of apical wall thick-
ness occurs using MRI short-axis images.

D=distance between the tip of the apex and the
level of apical short-axis plane; To=true wall thick-
ness at the apical level; T'=measured wall thickness
using true short-axis images.

LEXRY 5 EERG OB /PR Lic
4 %) % paraxial plane PNICiii L7-. £&fic>
& bR U7 218 XU 3 BEGR, OESBS IV
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HoEE2» 52 2Wims 023 A 0) 25RIL:
(Fig. 1).

4. MRI 3% (Fig. 2)
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Fig. 2. Segmentation and the maximal thickness
ratio.

Segmentation of the left ventricular wall in basal
(upper panel) and apical (lower panel) short-aixs
images.

The maximal thickness ratio is defined as the ratio
of the maximal thickness at the apical level (maxTAa)
to that at the basal level (maxTB).

A =anterior wall; L=Ilateral wall; LV=Ileft ventri-
cle; P=posterior wall; RV=right ventricle; S=sep-
tum.

LOBEE% b > TLREIER L E®EL, GNT
10 DL RERIE K DHE S segment = & iCkRET
L7z
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Table 2. Segmental wall thickness measured by MRI (mm)

Apical Basal
Case
Septum Anterior Lateral Posterior Septum Anterior Lateral  Posterior
1 7 8 7 8 7 8 7 8
2 12 11 11 10 12 12 12 9
3 11 9 9 8 12 12 11 9
4 9 10 10 10 10 9 12 8
5 6 6 6 6 10 10 10 9
Mean 9.0 8.8 8.6 8.4 10.2 10.2 10.4 8.6
+SD 2.5 1.9 2.1 1.7 2.0 1.8 2.1 0.5
6 22 24 18 17 14 14 12 12
7 16 25 18 15 10 13 12 7
8 18 16 18 16 20 20 13 10
9 16 18 19 14 9 10 9 9
10 17 16 16 6 10 13 10 8
11 20 17 13 10 14 14 14 13
12 16 17 14 12 9 12 10 7
13 15 9 9 9 10 11 10 10
14 11 17 13 8 13 13 13 12
15 10 13 21 10 12 12 13 12
Mean 16.1** 17.2%* 15.9** 11.7* 12.1 13.2% 11.6 10.0
+SD 3.6 4.7 3.7 3.4 2.7 1.7 2.2

3.6

Apical=wall thickness at the apical level; Basal=wall thickness at the basal level.
*=statistical significant difference between the control and GNT groups (p<0.05); **=significant difference

(p<0.01).

¥ S

1. pR#peEE (Table 2, Fig. 3)

S RRE D DR ERBERL 1203 BRALIC X 2 ik e <,
EEEE X 8.7+£1.9mm T -7-. (Fig. 4) Li-
BoT 1I5mm (>144 mm=F#+3SD) L%
DREIBROBMTEAEL L. —F, GNT #o
BEE X+ _T D segments [T WTHBHELVE
Bl K Thoed (BBEE 0 % p<0.05, fiix
p<0.01), #%EEixfho> segment iz L, JEA®D
BERETH -7 (p<0.05).

2. DARBEEAOSHHES (Fig. 5)

GNT o 10flickir 3, BEREHEEShE
segment DLREEL RSB G MBI, &

e 34 (Fig. 6), FikE-rhiE-fUEE 2 61, rhfg-
HiEE 2 4] (Fig. 7), kg, #i&, HEE® 1 segment
ZRETZL0, ThER1H]TH -7

GNT 2 10 f] o LRI HoABE E o EIE 1%
193+32mm ThY, ZOALiX PFE? 4 4,
RIBEA 4 5, RUBENR2HITH o7, —F, B/leE
Eo¥HSE R 11.743.7mm ThH Y, 7 oWk
2HIBETH - 2.

3. R=max T,/max Ty (Table 3)

SRR T SHleps» R<10 by, GNT
BToESRT ASH 22 L 142k%, 94)
N R>13 ©hot-.
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Fig. 3. Wall thickness at the apical level.
Con.=control group; GNT=GNT group
*=statistical significant difference between two

groups (p<0.05); **=significant difference (p<0.01).
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Fig. 4. Short-axis images in end-diastole from Case 5.
Upper panel: basal level (D=70 mm). Lower panel: apical level (D=25mm).
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Fig. 5. Distribution patterns of hypertrophy at the apical level.
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Fig. 6. Short-axis images in end-diastole from Case 6.
Upper panel: basal level (D=75mm). Lower panel: apical level (D=20 mm).
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Fig. 7. End-diastolic images from Case 11.

Upper panel: two-chamber long-axis image. Middle panel: three-chamber long-aixs image.
Lower panel: apical short-axis image (D=30 mm).
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Table 3. The ratio of the maximal thickness at
the apical level to that at the basal
level (R=maxTAa/maxTB)

maxTa/maxTB (R)

Control GNT
1.3<R 0 9
1.0<R<1.3 0 0
R<1.0 5

R>13 L 2ERPEE S FELR.
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