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Echocardiograms n
progressive muscle dys-
trophy

Hideyo SHIMADA
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Takeshi TAMURA*
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Hiroshi KANEMITSU**

Kyozo ISHIKAWA**

Patients with Duchenne type of muscle dystrophy frequently show clinical evidences of congestive
heart failure. But, only a little is known about functional abnormalities of the heart in these patients.
We have tried to examine the cardiac functions of them, using echocardiography.

Eighty-five patients, all boys, aged 6 to 19 yrs., were selected for this study. These patients were
divided into eight groups by Swinyard’s functional gradients which were based on functional abilities

of skeletal muscles.

Mitral valve diastolic descent rate and excursion, interventricular septal thickness and excursion,
left ventricular posterior wall thickness and excursion, left ventricular internal dimension in systole
and diastole, stroke volume, ejection fraction, left atrial dimension and aortic dimension were measured

on the echocardiograms.

No remarkable abnormalities were observed on these data except ejection fraction. In many cases
with skeletal muscle abnormalities, ejection fraction was very low. These facts may suggest that cardiac
muscles are involved in parallel with skeletal muscles to some extents.

Key words
Progressive muscular dystrophy

Duchenne type

Echocardiography Ejection fraction

(= S D > et
EITHEF Y 2 br 7 4 —fED 55, Duchenne
BT OBEZES 2 L 83%<K, ZOEHRE L
T, ) oML RENEHEECRD OB Z &N

MohTv3.

Z ORI T, LER LT TS
EHSh, »pRVELOBENLLRS. BELIT,
BRI O & A R X 5 2 &
TEHARELETHY, T0BAKIELBED A

LEHEFSBRE PR

HREEX H4E 5-9-1 (T 108)
*ESFBFTRSERE AR
HERKEEER H_AE

Department of Medicine, Kitasato Institute Hospital,
Shirogane 5-9-1, Minato-ku, Tokyo 108
*Department of Medicine, Higashi-Saitama Hospital.
**The Second Department of Medicine, Kyorin Uni-
versity.

Presented at the 14th Meeting of the Japanese Society of Cardiovascular Sound held in Tokyo, April 3, 1977

Received for publication September 7, 1978

— 689 —



BHE, #*L, B, &»

Tv5.

—F, LM OKEERN » 5\ XTI R LR
AR RECEHBCBE T 2 HES bl
W, TOFEPFRBZIFZEALHONA T 2h-
7.

LT a—EE, &< RMEOBER, LU
FRBZR T COEREF S Ik OEHI L RE
BEThY, BERFEB~OICALRAONS X
iz Y, = ZEER, BS, BRICR - TEIR
DIV REE ShTVBEH, FEHE—-LER
BREB LR TV,

Fox bAKEBODBERE DRI IC S\ THR 2 5
ST&REN, FO—FLLT, SELT 2k
2k Y EOREE TOFMMAFER? v iRk
il & L TR ERA .

W&gBLVFE

E SR EFTFE S ERPEIC A BE 0 Duchenne
B2 bn 7 —EBRESS Gl &K & Lic.
2H B CEBIZO~19F(EH11IR) ThH5.

kS Aloka # SSD 110 %I, ¥Efih 7
Fiffe 225 MHz ©, 5w A4 K74 VAR
HlLic. BHEEEAELTMBIEL, $3I~F
4 B ER T 2R E, KBRS M 5

DRI 79 &3z (Feigenbaum ¢ position
1~4 OFZEHL) DL= 2 —FEiTEHK L.

ZELVIEOER 2B 3 Hlic BT bR
EOFINE <, 2LBETETH - filix, 854
mlflorThHoTc. LEEHoT, SHOLT 2
—HoBFHIz D 8 Flic>THOLDTHB.

RIE R, EIEFIC2 v TIRATR OHLTRHIH%IEE
B (mitral valve diastolic descent rate, MVD-
DR) L iEl§ (mitral valve excursion, MVE),
AJE i, HEizoVvTiZ JE & (interventricular
septum thickness, IVST) LiEfg (interventri-
cular septum excursion, IVSE). 1% EE (left
ventricular posterior wall, LVPW) iz2\vTix
ZnE & (left ventricular posterior wall thick-
ness, LVPWT) L iEig (left ventricular poster-
ior wall excursion, LVPWE) ##lE L 7.

¥ 7=, KBk (aortic root dimension,
AOD), £FE%# (left atrial dimension, L AD),
WEEH K HIA AR (left ventricular internal
dimensional diastole, Dy) ¥ X ORI KRHILE
=R (left ventricular internal dimension
systole, D) #3k®», Zhi S Pombo oY%
v MR K # 5 #% (end-diastolic volume,
EDV) % D¢, IXHE# RY B (end-systolic

Table 1. Summary of the
Swinyard’s 1 2 3 4
classification
MVDDR (mm/sec) 100.00+28.30 (2) 97.10+15.00 (7) 105.00£12.90 (4) 106.00+30.50 (5)

MVE (mm) 19.00+ 0.00 (2)  20.43+ 0.79 (7) 18.25+ 2.87 (4) 20.40+ 4.39 (5)
AJE 0.57+ 0.14 (2) 0.61+ 0.09 (7) 0.52+ 0.03 (4) 0.60+ 0.04 (5)
IVST (mm) 9.50+ 0.71 (2) 8.40+ 0.89 (5) 10.00+ 0.00 (2) 8.00+ 1.41 (2)
IVSE (mm) 400+ 1.41 (2) 4.20+ 1.30 (5) 5.00+ 0.00 (2) 433+ 1.15 3)
LVPWT (mm) 9.50+ 0.71 (2) 871+ 1.11 (7) 8.50+ 0.58 (4) 8.50+ 2.38 (4)
LVPWE (mm) 5.50+ 0.71 (2) 5.67+ 1.21 (6) 6.00+ 1.41 (4) 6.40+ 1.52 (5)
IVST/LVPWT 1.00+ 0.00 (2) 0.92+ 0.09 (5) 1.11+ 0.00 (2) 0.99+ 0.38 (3)
LAD/AOD 0.86+ 0.14 (2) 0.94+ 0.11 (7) 0.92+ 0.10 (4) 0.97+ 0.21 (5)
LAD/BSA (cm/m?) 2.35+ 0.09 (2) 2.47+ 0.30 (7) 2.17+ 0.19 (4) 217+ 0.29 (5)
AOD/BSA (cm/m?) 2.28+ 0.55 (2) 2.48+ 0.26 (7) 244+ 0.43 (4) 2.22+ 0.31 (5)
Dd/BSA (cm/m?) 4.53+ 0.40 (2) 472+ 0.20 (2) 3.94+ 0.13 (2) 3.48+ 0.55 (4)
Ds/BSA (cm/m?) 3.34+ 0.11 (2) 3.49+ 0.03 (2) 2.81+ 0.34 (2) 2,65+ 0.40 (4)
EF (%) 5530+ 6.79 (2)  62.00+ 5.36 (2) 63.45+ 9.83 (2) 55.88+ 5.09 (4)
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volume,ESV) # D3 L LTHE LK. Lo
< 1 [ & (stroke volume, SV) X EDV —
ESV=Dg#—-D3 TH Y, &5 IZEEHR (ejection
fraction, EF)=SV/Dg=(Ds3—D3)/Dg® & LT
HEL, EUHEEFMEOEEO—BIL LTH .

ERBBRIECERICbIE Y, AIETHD b
DX 2oL EoFHIEDE AV THRE L. ¥
#bt, LAD/AOD, IVST/LVPWT, EF <&
5. —F, HHRoZ L KBTSV AEREET
B L7z fE bR 7z,

BRI e 74 —DETOBEIZSODV T
Swinyard® {zffv, 1~8BEICHFHL /.

15 i

Table 1 iz % L w2 L <, MVDDR,MVE,
AE iz TREHMEERICEREBD L h o T,

—%, IVST r IVSE GEBEc AE0EL
Ao v, PEOEST Table 2 0 Z L F
EMEFIEOLIZ LOBN ARV HoT. Th
b OHBEMESZRLIFIR, EEAREAVT
DEFEEHPMED SBRI L.

¥7-, LVPWT, LVPWE 3§ &£EREICEZD
ERBd otz IVSTILVPWT 4 &EERE I
BEOEXEDT, ¥LFEFEHICH -~

echocardiographic data

BTG YR b e 7 4 —EOL= 2 —K

LAD/AOD ico\vTit, 1~7HEETRER
DEFRDE VS, TELE SHEAMICIE p<0.05
THELAEEOENED Sh iz (Fig. 1).

%7z, LAD/BSA  ZEAEEMICHEFH Lo F
BRI O o7D, 4BUTIRELTS
BULETEENLTVBL008EL, 4HLUTE
SHUELLTERHALIRERNH Y, L I8
BTz DEFIEHRHTH - 1= (Fig. 2).

AOD/BSA, Dy/BSA, D/BSA izowTid, %
HEICAEEZQdRvohlzr ol

BHRICOWTik, SHFECEFEZEIR»OL
holedd, 50% UTIET LR ok SEHL
Lo h Tz (Fig. 3).

S E¥IERICOVWTHET 5 L, Fig. 4 iR Y
ko oA EEER % 7 HlicRy, OB
HEREEFIZRRE VL) Tho T

%72 Fig. 5 0 X 5 ic, IUEHIRTSES) (SAM)
PELESLIIAFTRAINFMEDON, EHIZ
Fig. 6 » k 5 Xz fluttering #FDIREH %
3Bz e, Zh & OFTR O MBEEE T EEE
Litig kA CEBFRETH - 72 (Table 2).

= E
Duchenne Bl (T S 2 br 7 4 —EDE

5 6

7

8

102.1 £19.3 (19) 97.5 £21.6 (25)

2026+ 3.56 (19)  20.04+ 3.97 (23)  19.47+
0.61+ 0.08 (18) 0.64+ 0.09 (23) 0.66+
8.85+ 1.21 (13) 8.42+ 0.84 (19) 8.85+
4.67+ 0.89 (12) 4.68+ 1.21 (22) 492+
8.81+ 0.66 (16) 8.86+ 1.20 (21) 8.36+
6.56+ 1.50 (16) 6.61% 1.67 (23) 6.21+
0.98+ 0.13 (11) 0.97+ 0.16 (18) 1.06 +
0.90+ 0.12 (17) 0.85+ 0.20 (24) 0.92+
1.96+ 0.23 (18) 1.77+ 0.40 (23) 1.69+
2.22+ 0.33 (18) 2.17+ 0.43 (23) 1.94+
3.76+ 0.75 (14) 3.25+ 0.62 (20) 3.33+
2.94+ 0.67 (14) 2.50+ 0.50 (20) 3.00+

52.37+£11.82 (14) 51.08+11.80 (22)

99.7 +£30.9 (15)

49.20+12.54 (12)

92.9 +26.9 (7)

2.00 (15)  22.40+ 5.32(5)
0.11 (14) 0.72+ 0.09 (7)
1.41 (13) 8.20+ 0.84 (5)
1.04 (13) 6.20+ 0.84 (5)
0.50 (14) 9.57+ 0.98 (7)
1.53 (14) 7.57+ 1.62 (7)
0.16 (13) 0.86+ 0.11 (5)
0.13 (11) 0.66+ 0.05 (6)
0.50 (10) 1.59+ 0.17 (6)
0.22 (11) 2.27+ 0.36 (6)
0.98 (12) 3.17+ 0.46 (4)
0.82 (12) 244+ 0.56 (4)

59.02+14.70 (4)
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Fig. 1. Left atrial dimension (LAD) |/ aortic dimension (AOD) in each group.
A remarkable reduction is noted in group 8.
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Fig. 2. Left atrial dimension (LAD) | body surface area (BSA) in each group.
A remarkable reduction is also noted in group 8.
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Fig. 3. Ejection fraction (EF) in each group.
A reduced EF is observed in patients with severe skeletal muscle deformity.

Fig. 4. Echocardiogram recorded from a patient of group 7.
A possible paradoxical movement of the interventricular septum is noted.
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Fig. 5. Echocardiogram recorded from a patient of group 6.
A peculiar systolic anterior movement resembling pseudo-hump is noted.

Table 2. Incidence of abnormal patterns on

the echocardiogram

Swinyard’s 1 2 3 4 5 6 7 8 Total
classfication

Total 2 7 5 5 20 23 15 7 84
Paradoxical 0 2 0 0 0 2 2 1 7
movement

SAM 1 3 2 2 7 8 72 1 #
Fluttering 0 4 4 2 6 8 5 31

HOBWHGOEL, VEH T2 0Ek L
BIEFTT 2 b DODNEPITOVTIE, %< O
b5 EFELONEEOIATHZHINGD DL
EXIC L % g, Swinyard o 7~8
BB TIIMEHC L THL pRERPTD &
N, £, FELOBEKRAABERICECTL, O
ARECIVHETHHNZ7TEEL SERICROA T
fzs

ThHDHEER, BZL HEFOE L LG
OELLE VD HBREETHEITSZ L 2TET 3
LDOTHAI.

D3 — [ & T oLBERE 2B L i,
Kovick 51253 4 OBME—D LD THS.

L2h, 6 o Tix Duchenne o ff v
Zbhw 74— EFDTFNICIFOREDOHTH S
B, LEEREED IUHEY L fiEER o velocity %3k
W, THANIEFBICHELTHLMCKETT30%
Bl .

—7J5, bHREICK T ZEEE, B2, 4l
BY, MY R EHB, WTFhLEAREOAR
Th5.

B 62 3 fl 4 OFHAIE 2 ARERTHIELL
EEFHEL, 2055, IERMIAENROILK
EERBEOIRIE OIKT, KEIARE OILK MR & 72
Wi, SRl 3 3 BRI L oL ERERED
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Fig. 6. Echocardiogram recorded from a patient of group 8.
A systolic fluttering of the anterior mitral valve is observed.
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EERRICOVTIE, B4 OB TIEI—EDHE
RARED bR olz. L2L, HRE, Eoi
IR R B D IR R 2 B 7z LR RT3,
5 ORRBFICEZHNCT — & OITRMR Tz M
BARATH S, b5 -BLOETROBENER
HTHBLDETEATORE,» bz,
& DREFETE, LEPRBOATREES 2736k
BRv7ed, blohsemzs s, RiEoERET
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—J5, EEBEOML L TH - LBHEIC-
WTHBE, S0%BLLT OERT & 73 Bl B O
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L, Kii, BRGOLLLOELHITYEL, BEHZE
BEFIEEZATYBHLEL<, BRFHOEIC

DFOEEZHPBEETCRETTE 00, *
PEEIEBRD TEAZSKEVIL2EbE3.
UERRTERE I, BBHEOEKT+5EE
Flow o2& &, BRI T 4 —ERE
TR DM OBRAY 2 I B ER i £ TRIFI
Rizh T3 X HicBbh, Lxza—KE, &K
BRAEOE( 2 SRIOBEOHHETITRH L
Sl Lo, Thbb, @iER flutter-
ing, IEHIRERISES), H5-ILEFREO
FREEF L ELLHCED LIS LD TIEEL,
FHRBICERA L TV EE.
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