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Table 1 Clinical and scintigraphic characteristics of the patients

ECT
No. Age/Sex Type Stage* L/M ratio Dilatationt Aneurysmi Malrotation§
AS AP L P 1
1 IM DMD S 0.11 0
2 9M DMD 5 + 0.21 0
3 1M DMD 4 + 0.32 0 CC
4 11M DMD 2 + &+ 1.04 0 \%
5 12M DMD 7 + 0.40 0
6 13M DMD 6 + + + + 1.12 +1
7 13M DMD 7 + 4+ 4+ + 0.76 0
8 14 M DMD 6 + + 0.59 0 \%
9 I5M DMD 5 + + 0.85 0 \Y
10 16 M DMD 7 + 0.13 0 ==
11 16M DMD 8 + + + + + 1.50 +2
12 16 M DMD 6 + 4+ -+ 0.89 0
13 16 M DMD 7 + + + + 1.10 0 A%
14 17M DMD 7 + + + + 0.80 +1 CC
15 17M DMD 6 + + 0.88 0
16 17M DMD 7 + + + 0.45 0 CC
17 17M DMD 7 + 0.50 0 \Y
18 18M DMD 7 + + + 0.67 0 + \Y
19 18M DMD 8 + + + 0.85 0 H
20 18M DMD 6 + + + 0.50 0
21 20M DMD 8 + + + 0.77 0
22 20M DMD 7 i & + 1.16 +1 +
23 20 M DMD 7 + + 1.01 0 \"
24 20 M DMD 6 + %t 0.88 0
25 20M DMD 5 0.02 0 \%
26 20M DMD 7 4 0.21 0
27 20M DMD 7 0.05 0
28 21 M DMD 6 + + S % 0.99 0 + \Y%
29 26 M DMD 7 + + + + 1.16 +1 CC
30 23 M FSH 1 + + + 0.31 +1 v
31 30M FSH 2 + + + + 1.13 0
32 35M FSH 1 + + 0.62 0 \Y
33 3TM FSH 1 + 0.60 0 CC
34 38M FSH 3 0.13 0 \%
35 41 F FSH 5 0.08 0
36 62M FSH 2 + 0.69 0 CC
37 34M MT 1 Ll 0.68 0 H, CC
38 35F MT 1 0.09 0 CC
39 36 M MT 7 0.19 0
40 41 M MT 1 + 0.50 0 H
41 42M MT 2 $ 0.50 0
42 47TM MT 7 0.10 0
43 25M LG 5 + + + 0.57 0 + CC
44 I9M LG 2 + 1.15 0
45 45M LG 2 + 4+ + + 1.04 +2
46 51F LG 2 0.03 0
47 S3F LG 2 0.01 0

Abbreviations: AP=apical; AS=anteroseptal; CC=counterclockwise rotation; DMD=Duchenne muscular
dystrophy; ECT=thallium-201 emission computed tomography; FSH=facioscapulohumeral muscular
dystrophy; H=horizontal heart; I=inferior; L=Ilateral; LG =Ilimbgirdle type muscular dystrophy; MT=
myotonic dystrophy; P=posterior; V=vertical heart.

* Clinical stage (see text), T LV dilatation score (see text): +2=marked dilatation; +1=moderate dilata-
tion; 0=no dilatation, 3 Apical aneurysm (see text), § Malrotation of cardiac axis (see text).
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360° (2> 7= V) % profile line |- 201T] £k count
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BoH) #ko o (Fig. 2). EEHLEE L KFE
W e 1o 33 T2 x 12058 o0 B CAE sk & Bl & it
MRIZEEL, MY h v b OREREEEA Y v b
TR A EEM L, T ERE L L.
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PLE) &za7fbl, +1LUEREEOIE KRS Y
L7 R 05 LT WikREH o 20Tl
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Fig. 1 Segmentation of the left ventricular wall by thallium-201 myocardial emission
computed tomography (ECT). Twelve ECT images were interpreted by circum-
ferential profile analysis. Left ventricle was divided into anteroseptal (AS),
apical (AP), lateral (L), posterior (P) and inferior (I) walls.
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d) DEERE OHE KB &RICES WY TE
AiTEh & DREE O 2 T AENSOEU LR A%
Rt AmEES v, 20ELUT o84 & KR 51
BEl#Rd 0 & Lz, EEREHEGHICR W THRAF S &
DRSO 723 AERI0BELUT O3 & % $RALL,
TOEL EOHEFEELE Lz, FEER I UR
FHiET ECT # B8k L 2 g8iRER, EFEF»S
725 103 FlOREZRBEEL L TZALOLERR
DHBLZ R L.

3. S, EEREHO ECT RROKRT

Flih, BEFBM L ATRoAT R (COVTI EHE AR ERAL,

;Txﬁtanf—trn )’}xe%]

Percent FIB =
6

S R - (ra '}
~ 1

where R= outer radius,
r= inner radius and
6= adjacent interior angle.

Fig. 2 Estimation of fibrotic tissue size. Hypoperfused
area in each short-axial slice was approximated
by means of mathematical equation from the
defect angle and the LV outer and inner radii
obtained from the LV boundary. Fibrotic
tissue size was estimated by integration of
hypoperfused areas in 6 to 8 consecutive short-
axial slices.

23 % 6 5 (1986)

EEBHELR, 20T fERE, OIEK, OIEK,
DERE, BIULBERE) L oBRE R L.
Droitics W THEFOZEZEOKRE ICIZ
Fisher 0 EHEMERHEE L, FHEOZEOREC
% Student ® t FRE# /2.

1. #% 37

1. BEBID 29171 55 ECT AR R, (Tables 1, 2)
a) 0TI ECT AE=ERRKHE | 2O TIAZFER K
BIX2E T 79% ORERF (37/47) @ 409, O X [H
(95/235) it A B htz.

() F = XE(n=29) : 26 ] (90%) Tix
201T] R KRBLEAS . 1 FITREELH L
iz OBtk 20T HERAME T L7z, 7% D 25 filh,
THTIR4XKED, THTEIXED, 54FTIE2
RED, $BIU6HFTITHXE (REESFl, LR
W14 OREEALN., K TIIH%REE (244]),
DRI (1841) B H>RiEEH R (12451), {RIEE (B £51),
TEE Bl RBAICHKLES HBN 3HFITIEIR
BRrAbhikhr oz,

(i) HEEP LR (n=7) : 1 ] TiIHER X
VLR e St A@Eo, 3FITIIREEL# (T)
BED 2 o, 14 TREEDRELERLERA
bh, 2B TREAEL NN 5Tz,

(iil) FHEERM: (n=6) : 2 FITIXET () BED,
1 FICROREBORELRALRN, 3FTIAL A
inoiz.

(iv) BEHA (n=5) : 1 FITiaiBED, 14Tk
BIEE, ORES, B X OB RSLEEO, 14
TIRAEEL B TEED 2 O RERZRTRAD
h, 2flTRABESRED 5Tz,

F a2y AETRMOFBEICH LRI EH

Table 2 Incidence of ECT perfusion defect in 4 types of muscular dystrophy

Clinical type N Anteroseptal Apical Lateral Posterior Inferior Total
DMD 29 12 (41%) 18 (62%) 8 (28%) 24 (83%) 8 (28%) 70 (48%)
FSH 7 3(43%) 3(43%) 0(0%) 2(29%) 3(43%) 11(31%)
MT 6 0(0%) 1(17%) 1(17%) 2(33%) 2 (33%) 6(20%)
LG 5 3(60%) 2 (40%) 1(20%) 1(20%) 1(209%) 8(32%)
Total 47 18 (38%) 24 (51%) 10 (21%) 29 (62%) 14 (30%) 95 (40%)

Abbreviations are the same as those in Table 1.
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Correlation between %FIB and L/M ratio in
muscular dystrophy. Percent FIB correlated
significantly with L/M ratio in all 47 patients
(r=0.82, p<0.01), and this may be explained
by the fact that lung congestion due to left
ventricular failure becomes more severe as fib-
rosis of the left ventricle extends further. The
above two indices were, therefore, thought to
be ideal for assessment of overall LV function
in muscular dystrophy.
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B oo, DREBICHERRB LA L226F, KR
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(Cases 10, 18, 22, 28, 43).

d) DiERY - 247604, 236 LERE
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hh
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Fig. 4 An illustrative case of Duchenne type muscular dystrophy (case 11). ECT showed
diffuse loss of thallium uptake over the entire LV walls and it also showed dilation
of the LV cavity. This case died of refractory LV failure 8 months following the

ECT examination.
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TRANS-AXIAL IMAGE LONG-AXIAL IMAGE
UPPER LOWER

SHORT-AXIAL IMAGE

Fig. 5 An illustrative case of Duchenne type muscular dystrophy (case 28). ECT showed

two distinctively separate perfusion defects, one in the anterior and the other in
the posterolateral walls.

TRANS-AXIAL IMAGE LONG-AXIAL IMAGE

UPPER LOWER SEPTAL LATERAL

SHORT-AXIAL IMAGE

APICAL

~ BASAL

Fig. 6 An illustrative case of facioscapulohumeral type muscular dystrophy (case 30).
Clinical stage of this patient was excellent (1). Skeletal muscular involvement was
selectively confined to the bilateral arm and scapula. ECT showed, however, perfu-
sion defect involving the anterior, apical and inferior walls.
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Fig. 7 An illustrative case of myotonic type muscular dystrophy (case 37). ECT showed
perfusion defect involving the posterolateral and inferior walls.

TRANS-AXIAL IMA! TR
: LONG-AXIAL [MAGE
! LATERAL

Fig. 8 An illustrative case of limb-girdle type muscular dystrophy (case 45). Skeletal
muscular involvement was slight with clinical stage of 2. ECT showed thallium
defect, especially in the anterior and inferoposterior walls. ECT also showed
a significantly dilated LV cavity.
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Summary

Evaluation of Myocardial Involvement in Muscular Dystrophy
with Thallium-201 Emission Computed Tomography

Shuhei YaAMaMoTO*, Iwao SoToBATA*, Toshikatsu INDO**, Yukihiko MATSUOKA**,
Naoki Kawar*, Hideo MATSUSHIMA*, Akio SUZUKI*,
Tetsutaro ABE*** and Sadayuki SAKUMA***

*The First Department of Internal Medicine, ** Department of Neurology,
*** Department of Radiology, Nagoya University School of Medicine, Nagoya, Japan

The clinical usefulness of thallium-201 myo-
cardial perfusion scanning with emission computed
tomography (ECT) for evaluation of left ven-
tricular myocardial fibrosis was assessed on 47
patients with Duchenne (DMD), facioscapulo-
humeral (FSH), limb-girdle (LG) and myotonic
(MT) dystrophy. Trans-, long- and short-axial
images were interpreted quantitatively by circum-
ferential profile analysis, and the fibrotic tissue
size (%FIB) was estimated by integration of
hypoperfused areas in 6 to 8 consecutive short-
axial slices. Lung/mediastinum count ratios (L/M
ratio), LV cavity dilatation, aneurysm formation
and cardiac malrotations were also assessed with
ECT.

Distinct ECT perfusion defect was observed in
26 of 29 DMDs, and in 11 of 18 patients with

other types. Perfusion defect was demonstrated in
95 of total 235 segments, and was observed spe-
cifically in the posterior wall (829%;) and the apex
(65%) in DMD, and was scattered in all LV wall
segments in FSH, LG, and MT. Percent FIB cor-
related significantly with L/M ratio (r=0.82, p<
0.01), and did not with age or clinical stage score.
ECT showed marked LV dilatation in 7, apical
aneurysm in 5 and cardiac malrotation in 23 of
the 47 patients.

In conclusion, ECT was considered to be a useful
clinical means of evaluating myocardial involve-
ment in patients with muscular dystrophy.

Key words: Muscular dystrophy, Myocardial
fibrosis, Thallium-201, Myocardial emission com-
puted tomography.
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