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Seriai Changes of the Myocardium in Patients with
Duchenne’s Muscular Dystrophy Followed by
Cardiac Nuclear Imaging
5 Year’s Observation

Shigeki Nagamachi¥, Seishi Jinnouchi*, Hiroaki Hoshi*, Kenjiro Inoue**,
Hiroshi Yoshimura*, Seiji Ono* and Katsushi Watanabe*
*The Department of Radiology, Miyazaki Medical College
**The Department of Internal Medicine Miyazaki Higashibyouin Sanatorium

Research Code No. : 723
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In order to evaluate the natural course of Duchenne’s cardiomyopathy (DMD), 21T1-SPECT and
RI cardioangiography with ™ Tc-albumin were performed in 14 patients. They were examined once a
year for five years except for 6 patients.

Hypo-perfusion were observed in both posterior-inferior and anterior wall at 12 years of age and
extended to the lateral wall and septum with aging. The degree of cardiac involvement was different in
each case.

Systolic parameters (LVEF, 1/3 EF, 1/3 ER-mean) tended to decrease with aging from 15 years of
age. Diastolic parameters (WEFV, 1/3 FF, 1/3 FR mean) decreased gradually after 16 years of age.

Hypokinetic changes of regional wall motion were observed at 15 years of age and they became
severely with aging.

Although phase delay appeared visually at 16 years of age, standard deviation of phase angle
increased from 15 years of age.

Follow up studies by 2°'T1 myocardial SPECT and gated pool scintigraphy revealed well the
progression of cardiac involvement in patients with DMD.
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rate, 1/3FR mean)'™", ik O'ESEBEHHDO
1 %5 0 D& X b 100msec # D & G 8 &
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Table 1 Results of *'TI-SPECT

hypo-activity area

cardiac

Case age stage ast- enlarge-
no- sep ant lat pinf apex ment
1 9 VI

9~11 II-VI
2 12 I + +

13 VI + + +

10~11 I~V
3 12 VI + +

13 VI + o+

14 VI + + -+

10~11 1I
i 12 1 -~VI + +

13 VI + +

14 VI + + + H

10~12 V~VI
5 13 VI +

14 VI + +

13 v +

14 VI + +
6 15 VI + +#+ + +

16 VI + H#+ + H*

17 Vil + #  + H +

14 VI + + +

15 Vil + 4+ +H
7 16 Vil + + + +H

17 Vil + H+ H#+ +H o+

18 Vil + H # o+

14 Vit + +

15 Vit H+ o+ H +
8 16 Vil H+ + H O+ +

17 Vil + H H H  H +

18 Vi H+ O H +
9 15 VI +

Duchenne B0 f57E D EERFABZ R FRIB R

15 Vil ot +

16 VI + o+ o+ o+ o+
10 17 W H o+ H o+

18 Wi + W+ H

19 i H O H +-
117w WM
12 20 i # H#+ H H +
1320 W HoH +
14 20 W + o4

Hypoperfusion areas , +mild -+ moderate H severe
cardiac enlargement +mild +- severe

severe, *® % moderate & LT 3 BfEI=5
¥ LRI L7z,
EERBOWREEBLLZELETH -2, FB
BEPICI D TEEREAHBR L 4 6] GESI
2 ~5) LYEHKEEOR R T—EALICDHRFEDI:
161 GEFI6) TiuLh bEEREIIH TEIIC
Zbh, Z05b 3IFATIIRCIECLRED D
i, fibo 2 D R OFITITRIEE I RE T A 2
iz,
HETEGIOER 7, 8, 10X EDEBHEY L
Bic 8 flTiivTFhodb iny & & b (T T
TAawIh R LT, RO 2 —v L LTIETE
RERE L LTKRE Y CRiBERZEIRETE D
B mA~ER T A EmSZD bhic, #1760
GEFI 6 ~14) #BET 5 L 9FID 5B 34 GEEFI
6, 8, 9) WXEIHIBERANE TEERZEICHEL
L CHBEREN R AT, 76 fliancs
TEERENEWTH VB OFEBIIEFBICR
o,
OAEOIECRBRE IC WY, EahE &
BT OHABEORENEZEEHERERDLS
&Ll E% mild, 2 f%5LLE% severe & L THIE L
{ (o
OAEOIRRIFE\HE, fEF 8 OfFIc1bR X

Fig. 1 Fibrotic changes are seen mainly in the post-inferior wall and lateral wall. Anterior
wall and septum also reveal moderate fibrotic changes (a). Hypoperfusion are seen mainly
in both post-inferior wall and lateral wall. Anterior wall also reveal hypoperfusion (b).
Enlargement of cardiac lumen are recognized. Phase delays are seen in lateral wall (c).
Severe hypokinetic changes are seen in wall motion study (d). Abnormal Q waves are
recognized in I, aV,, V4. Inverted T wave in V, and tall R wave in V, are also seen (e).

(98)
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h Zbhich, FRRIENZED bhioitv3
NBIITREBETH o7, L L oHTHIICE
WT R ER 7 ORRIC BBEZ I S h IR
FEleEkinFldEDHhiz,

2) *'T1.0:85 SPECT & BT R & o LEs

FEFI13 (205% stage VII) 19854E8E & b B iz X
HIERREN BT B L S imirote, 198644 A
25 S MEOTRLREAHE, LSSk HEY
BHELEAH1986%E 5 AcsET- L7, Fig. la
I F OERLOEE R Y TR,

DERIIBg EWMALBHOLEOIENRA LA
o, LB DHRMELTERH A OBE CERICELE
RIE~BE 2T T OMNMETERTH -7, &
BERCESOBRMEOTHRA T ek, B0 14,
fAGZERERRD b i, BT ETEIR
wkRZE, FAZERZ BRIk 5T,

AFEF DI 5 » AN AT S h T .O 5
SPECT 'L 7 —ne v 5275 74 % Fig. 1b
~dwRT, SRR cEOEBRRIREL T
BOBETE, MBECmikxKBY ¥ opiBEcd b
EOEERIEYZD7:, WTFhIERLIZET S
AL IC—F L fe, & oL AR C i filBE
B OHRO—MIC B 0B 4 RoeEER) b &4
I E~EEBCh -7, DBERERL, aV IR
WQELR, FLVORBOEERV Ve T
DFEERDB SOOI, I, aV, Vit i
HQEERDILH 57 (Fig. le).,

Ll EAs 62T SPECT kit 5 K81, &
BB Z I S P RIEIC X 5 0TIk,
B e iRt bz L A b D EE L Hhi,

3) DT=NLrFIS5T 412 L BRENTAL

a) EEELET)

84 (FE®I2~8, 10) h24 CEFE, 8)
R BEFICELET O BE VN HE L, BEES
DETIRISHELUBIZTED Sh, b & & bIcET
Lz (Table 2), Bd/erBloZE 1z b his
Mofe, LrLigdib, [ UEHS, stage Cd HEE
W RIFIEEEE YR - T 24 (AL b2b
iz,

b) ArAEERAT (855 ARF)

AR DR Y Table 2 icRd, fHfEirc

SERL 2 fE11A 250

Table 2 Results of gated pool study

wall motion phase analysis

age stage ; 1
sep inf lat sep inf lat

& 17 vii + + +
7 14~15 VI--VII 4
1618 vii + + 4
14 Vil
8 15 Vil
16 Vil + + + +
17~18 vin H + H+ + +
9 15 VI
15~17 VI + + +
10 18 Vil H H H +
19 Vi H+ H+ H 4+ + +
11 17 Vil H H+ H+ + + +
12 20 Vi H H#+ H+ + +
13 20 Vi H + + + +
14 20 i + + +
wall motion | +hypokinesis +- akinesis
phase analysis . +phase delay
SD
50 L x:death
®
>
-, / M
i H
e
E %:;gr./;“?X:z““““ _"
0 '] o - :I_ 7 2 |
10 15 20 (age)

Serial changes of SD of phase angle

Fig. 2 The values of SD gradually increase from
15 years of age.
(---) : upper limit of normal control

3, REMCECALEOBEL D bR
EER 7T CLUROBF R TH -7, 1THRLE T 8
Bk 7 HIC@ED B, TR B2 TLLE SPECT
FEBREETRBYE L TR Y, £HEE, BE
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Table 3 Results of cardiac function

case age stage LVEF  1/3EF 1/3ER mean % FEV  1/3FF 1/3FR mean SD

1 9 Vi 39 9.1
9 II 53 13.8

10 I 50 12.7

2 11 VI 51 13.3
12 VI 49 12.4

13 VI 61 i |

10 I 45 12.0

11 v 43 13.3

3 12 VI 47 11.4
13 Vi 37 5.3

14 VI 39 5.3

10 11 56 16.9

11 1 56 13.8

4 12 Vi 57 12.9
13 Vi 49 15.6

14 VI 44 13.8

0 V45 138

11 v 47 15.5

5 12 Vi 40 12.4
13 VI 45 11..6

14 Vi 47 12.9

13 Vv 48 13.3

24 VI 49 9.7

6 15 VI 45 9.3
16 Vi 42 1.9

17 Vil 35 7.1

“ v a1 8.9

15 Vil 40 9.1

7 16 Vil 39 9.8
17 Vil 38 8.4

18 vii 33 5.3

43 9.8

34 8.0

28 8.0

20 4.0

15 3.1

65 22.7

43 9.0

34 9.2

31 8.4

24 5.3

19 i 16 4.9

11 17 Vil 15 4.3
1220 v 2 4.7
13 20 Vi 22 14.9
14 20 vin 35 4.7
control(n=8) 46.3 14.6

(100) AAREMEE #50% 115
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c) PrAHMENT (EEMEARERZE

FRFICR D I £ B HAOEERZE (SD) 0%
#4{v% Fig. 2, Table 3 12R7, RAERD= v
b e —AfEX12.6+2.9T125% ¥ TIRIEERE T
BB IEUBE B4 < SDEREELE. B
B HOBENZ SR BEATRIV-ThE
SD fE#320. 0% ¥ 2 T b FFBER B I W E
FlTHITELETI20. 0L EEEBERXR L.

d) EEINHEEE, IRIEREE

Fig. 3, 4 €T h X hEEHEEE, & X UIERE
DEIREDRENELE R LI, BiEEDIRE
LTix LVEF, 1/3EF, 1/3ER mean %7,
LVEF (215%% & b il L17%, 18 TR L 7z,
1/3EF, 1/3ER mean (X168 T, —REn+ 5%5E

(LVEF)

.__.._.—><f x:death
———
— TN R
40 < 3 :&v\ .
E 9
=
2o} O\
0 0 15 20 (age)
(3EF)
x:death
20-.
)\“
“‘_‘:==“-'>$"“‘=~/=J><: A ¥
T \ %
No——s "
§
) ¥ ] {
(%Enmsan] 10 15 20 (age)
x:death
200+
'\\.‘--_
X
— %y / /__’ A o
o RO
L AYgH,“g
0 153 15 20 (age)

Serial changes of systoliec function

Fig. 3 Systolic parameters tend to decrease from
15 years of age and they reduce markedly at the
age 17.

(---) ; lower limit of normal control

SERY 2 4F11H25R

Bl b ED Bt 1TEUS CETHECRD L
7z (Fig. 3).

WiEgED <5 4 — 2 (%YEFV, 1/3FF, 1/3FR
mean) iz W TIE15EELL F ek fERE D 2 5 4 —
2 [FEE, BEE ARG D ETIEM L B A 168 LI
TILER 7 2B\ CHETHCEA T 5 EE 358D
bhic, BERED T 2 —# LHBL THIESES
LOEER, IRAFBITRTLEARO S Z Y
FHKED o7z, FRTHITIEL, 208D 4 Flizo
WTIRFEH EELY R LS, 1TRORMFETH
DN TUNHERE D & < 5 24 — 2 1T~ B R
feivTuwie (Fig. 4.

4) LB DLEE (Table 4)

R ORMETRTEEZLhHDRE QR

(e T ;

20

10 NI DGR RN

-.'/ — =
\h“"hﬂ.““ o =
0 10 15 20 (age)
E L)
| «: (eath
_________________ ‘L‘.\:E:_____--_ e e
hY .
X X
\ e\ *
=

1 Y 10 15 20 (age)
{EFRmeanl
2&}-:
) x:death
RE N
100 N \ /MQ\
t 3
\/ \ ~ E
\"‘"--.,__‘__‘. o
0 10 15 20 (age)

Serial changes of diastolic function

Fig. 4 Although diastolic parameters reveal
subject-to-subject variation, they decrease from
the age 16.

(---) ; lower limit of normal control
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Table 4 Results of ECG
e we s NP 420 30 dmQ  dwQ  Rw sboma
1 9 VI - - - ~ + - ~
g 9~13 N~VI - T e e
B T 1T
T4 10~u o~V - A e S
510514-\;_,\;1___1____1__ """"
613._“1\;,“_______ """"
15~17 VI~V - = - - = — -+
7 W~18 VI~ 4T e e
..... 814~]17VII———+++—
18 il - - - + + - +
..... P
0 15~19 view =TT Ty T T e
T R M
- ﬂn++_++_ .......................
T S
SR W I P
+ . positive — . negative
DT, IFICED bRz ODMD 7 Flidy A U7, ERHREE DRI L FIREET 5 [,

ThoFHid@Eebhlerote, T 54,
BBAELABLSEM O VWTR4FREEQ
BEEBDHIH, FZRPCH- QBB L
<, SEEMTTL.LE SPECT kst 2 (€ sk
DIKCHIGT S L 5 QEORE, bk
Abhichote, EEERTEREYRE TSR/
SV, 21.5 5 flicgd b, %7 V,® Rsr' ¢
2=k 8 Hlicibhic, T EOFE, Mz
FRBEPICHBIL I DX DTS5 HIIRED S
hic, BE P, ST 24k, LEHEIANFEIZ o
TIRERERE S X bhilenr -1, WS 100/
min LA E)1i2-ou s Tik90/min BB EE 0 @ %R
TIEGIX Rz b oD, 855 72100/min B Eo
TEGIERDTEEM: & HE L7,
4, £ B

FEFI 6. B TI3E A H 175 % THEZ, stage it
VabVILE THT L7,

135% O By = 02 T1.0OAS SPECT Tl Bz o
IAEETRI 2 200 5 MR OB 5 Clh RS » 3
B RIS bh, Fhbpimigs & bic
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FIEERZ B A ~ER T 5 EA Y RD
(Fig. 5a, b), WA DAETTE (XFTEE D J7 hi -3k ¢
TRBELERTH -, FRITHOBS T
ALK AR btz (Fig. 5a), L7 —rev v
#2777 4 TR, LHEOBEIRRD
o fe BEEEBAITROR A TPRET LT
(Fig. 5¢c, d), ‘{LEB L5 b VgD T o
SEAEAL DS 2 b e 32T SPECT P B s
5T 5 X5 BEFMRIED -1 (Fig. 5e,
f)

fEGI 8, FHHE T4k X b 185% ¥ THIZ, stage 11
VibVilE cH#ETL,

2T SPECT TR OB S T LA S S
hAUEE, chRH, BEIEE, LAREE b TEOICEEER
B R, FHCATBERZEDER TH -7, Inilh &
& ICRTEERZE R R ~, #TERE R
FHARANIE AR U fe 2 B S AT BE D %
PHEL FRAMETSH -7, FioOPIEER15E X
TR 2 IR L1 LB Tl B ik k0338 &
iz (Fig. 6a, b), L7 —rvvF27357 0 kit
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Fig. 5 Hypoperfusion is seen in the posterior wall at the age 13. Hypoperfusion also appears
in anterior wall from the next year and they extend each other (a, b). Although hypokinetic
changes are recognized at 17 years of age (c)., phase delay are not seen (d). Although
abnormal findings are not seen at the age of 13 years on ECG (e), abnormal T waves in leads

Vs, Vs are recognized at the age 17 (f).

166 & O WTFhoM bEEE & /e h T B
EEROE T OET Lic, AT CRITREL bk
fRBhc AL o BIEA N L1 (Fig. 6¢, d)., L&
HE, fIEERELZRETS], aVioBE-QEE
RodTen 5 FROFEBBEFICL QEORE, 1B
DEZ A LI 5T, FICHEE, BTEBERE
E VL RO 1L aVe DV QR RDT V0
RE0HEESL LA EIVEEEIELZ R
fo. LnL7edin Vo, 1ML, aVy, Vs, ic RSPt & —
vk b, V.0 riiEassdicillg Lz
VD Rsr' 42 —VIidkLicz & X hRIBEH
ROBMNTRBEI NI, F18EL b Voo T
WM L BRI (Fig. 6e, f).

FEFI10, St T158H 5 195% ¥ THIZ, stage (X
Vi bVIE THEFT L7,

15 DRy CHTEE, RiEEIC KN & 7 hn
& &b ICHTBERZA IR ST I TEER A K
Frat BB ICm IR AT A A R B, &

(104)

165K & 0 LPRELRER L1SERIC T & H LA
1238 bhtc (Fig. 7a, b), L7 - vk
ISR R TT TRBEOBEFHDETHLS
nHH, 18ELUB e EIcER REESHOET
iR b, ¥R TEEOMAE DB
LRI TRIBEIC S AL DBENRED bhi
(Fig. 7c, d)., LEREWI, I, aVe, I, aVy,
Vol Q B ROEPBERE AR L T 54, 7l
BEERELY TRBT ARTRERD o, i, 10, I,
aV,, aVplic Rsr & — v 2R A M5 FEHT
aViOrOEE Y RD LMK & it E
< DEBERPFTRS BTN SPECT T4 bR
ARELREZLHREOERBIMETE ot
(Fig. 7e, 1.
5 &% &

DMD iy < &6 2 ki OIE O JHAERESR & L
THHRTLHY, fE3k, AE O OEERERE 1]
L—C#i, ,L\’%[QGSWFQMBHZSI, ,.:y b,],,t‘lgmzam}l
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14 yr

be

Duchenne FL{4E O £ R RO BEER S MRS

18 yr

6f

Fig. 6 Hypoperfusion are seen mainly in anterior wall and post-inferior wall and they extend
to another region (a, b). Enlargement of cardiac lumen is also seen at 17 years of age.
Hypokinetic changes and phase delay are recognized at 16 years of age (c, d). Although deep
Q wave in, I, aVy, Vs and Rsr’ pattern in V, are seen at the age 14 (e), Rsr’ pattern is not

seen at the age 18 (f).

BE g0, B THEIRTEY, ¥
EFTRLEEEFHFEYRVC RS IHEA S
B L L s b AE O OB BEREE B O
BT o £ B BRI SV TEBEFNFEEY H
W RIS h Ty, DMD TiLES
BEREDE T 235 % o DAL D FEAE N FHFEL U EE
<3, KA E CHRRERYE IRV L5, L
DIcD—RERTOOBEFME TR TFEEL FRLE
TWBELHB. TLMmEBRHTEREE S
ﬁﬁﬁfﬁﬁfﬂﬁﬁ'ﬁ"% L ﬁ%s)ﬁ)smz)sz}ss) % 35
H LEFEE ORERB-CERHORE DL L I3H
FBTE R\, SEEE ST O SPECT RO
LT = v F s 574 AT, KEOLEE
RO A SEFRC B LEE O BRI,
X Uz o X 22 ic oW THRE L i,

Duchenne B.(» 5 E 12 35 W TIROTL O >~ v
F7 574 CTHEBRRBEET S LXAMOHE
HTHBHWHMNIBN, EDAH =X ARLDONT
B Bz R Ty isLs, Perloff 513 NH;, #
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FDG % AT REER & oB#ELIERL, ¥A
BRI s & b e 5 MTEE AR ERER EE %
TWAY, LaLissibE ot 'THE
BETBRSRZO SO RMILERBETH5FREL
THWBRT LB b h OfE LI
Flde 1 (case 13) DA TH B, HEFTR &2
T1.0#5 SPECT At R & 5t USRI 0 R B ¥
BELOTERNTRETH - o, FIREARATRER
EEMNENCETERCHT TERLBRMHELrD
h, FRRTBEOFRANC S hEEORMEREN
abht, TEROBRES, LHELOHRILED
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Fig. 7 Hypoperfusion are seen in both anterior wall and post-inferior wall. They extend with
aging. Enlargement of cardiac lumen are seen from 16 years of age (a, b). Hypokinetic
changes are observed from the age 15 (¢). Phase delay is recognized at the age of 18 years
in inferior wall (d). ECG reveals fibrotic chages in all walls but anterior wall. However,
serial changes are not detected on ECG (e, f).
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