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Cardiac Involvement in Patients with Duchenne Muscular Dystrophy

Sung Woo Kwon, MD , Se-Joong Rim, MD' Sung Woong Kang, MD? , Jihyuk Rhee, MD',
Jae-Youn Moon, MD Jong -Kwan Park MD , Sung-Ju Lee, MD

Chan Ik Park, MD' Hal Jin Kim, MD' Young-Won Yoon, MD',

Bum Kee Hong, MD , Hyuck Moon Kwon MD' and Hyun- Seung Kim, MD'

'Department of Internal Medicine and *Rehabilitation Medicine, Yongdong Severance Hospital,
Yonsei University College of Medicine, Seoul, Korea

BackgroundO Cardiac involvement in Duchenne muscular dystrophy (DMD) is common, but usually latent without symptoms or signs in
the initial period of disease. This study investigated the incidence and predictor of cardiac involvement in DMD patients. MethodO From
January 2000 to June 2005, we enrolled 45 patients with DMD (aged 20.2+ 3.0 years) who admitted to the Yongdong Severance Hospi-
tal. Electrocardiography and transthoracic echocardiography was done to evaluate the cardiac function. ResultO Electrocardiographic abnor-
malities were present in 80.1% of patients. Sinus tachycardia was most common (50%). LVEF was decreased (46.7+ 13.8%), and 56%
of the patients had diastolic dysfunction. Patients with pulmonary involvement were older (20.7+ 3.8 vs 17.64 2.8 years, p=0.028), and
patients with reduced LVEF (<50%) had longer duration of disease (11.4+ 4.4 vs 14.3+ 2.4 years, p=0.04). However, on multivariate
analysis, age, duration of disease, pulmonary involvement, dyspnea symptom, electrocardiographic abnormality was not an independent
predictor for LV systolic dysfunction in adolescent and adult patients with DMD. ConelusionOd Cardiac involvement in adolescent and adult
patients with DMD was frequently observed independent of age, duration of disease, pulmonary involvement, and dyspnea symptom. There-
fore, more active cardiac investigation is required in patients with DMD, even without clinical suspicion.

KEY WORDS : Duchenne muscular dystrophy - Cardiac involvement - Echocardiography - Electrocardiography.

M = 00 000000 000 00000 000 00 000
ooo oo

000 OD0000O0O OO0 OOooooO 80~-85%0 O
god oooo 0o oo oogob, oo oo ooo
350000 10 OO0 ODOOO0O 0OO,0000 Obo O
god o ogb 0bodb 0 oo 0o gbg ooo
0000 00 00002 000 000000 210 X O
000 O0(short arm)d 00O OO 0O0O0O (dystrophin)
00 0000 0000 O0O00. 000000 subsar-
colemmal cytoskeletal networkD OO0O0O OO OO O
0000 actin filamentd dystroglycan complexO OO

00000020050 100 140

00000020050 120 140
000000oo0oo,135-270 00 OO0 OO0 146-92
00000 0000 00000000 000o0oooo
000 (02) 2019-3310, 2348- 000 (02) 3463-3882
E—mail sejoong@yumc.yonsei.ac.kr

000 000000 0D 50 00D 0000 00,0
00,0000 00 00D 000 0000 Gower OO
0 0000, 1000 OO0 0000 000 000 00 O
00 00 0000 000D DO, 00 200 000 O
0D 000000 0D0O0 0ooo 00004 oo
00 00000 000000(@75%)00, 0000 0 O
00 0000(Q0%).°? 00 00 0000 0000 O
00 000 000 000 0000 0000 0000 O
0P 0 0000 00 0 000 0ODOD 00 000 D
000 000 00.00 000 OO0 100 000D O
00D 0000, 1800 000 OO0 0O 00000 0D
OoD 00 poo, 000 00000 00D 000 O
OO0 0D0OO0OD0D 000 00 00D O 0000 00 D
00 00™? 00000000 00 0000 000 O

152



00, 000 00000 0O0ODOD 0D DOOD 00D D
00 00 00000 000 00000 00 000 0
0O 000 0D DO 00 0000200 0 o000 D
00 00000 000D 0000 00 00 00 00
0000000000000 00000 0og.

a2 e

Ay H Ay

0O 000 20000 1000 20050 600 OOOO
oob oooooboood goo 150 goo oood
00000 O0oOoOooOo@oed), o 0O boo oooo
ooo oogo 4500 0ooog gooogo ooo. od
00 000 ogoo oog oooo oo ogooo. o
oooo oodo goo og, oo,b0o00,0 00
0 00,00000 00,0000 OO@EDO BNP, CK,
CK-MB, TnT), 000 O 0000 OO0 OOOOO.

H&¥7Is Bt

OO0 U000 00 00,00 OoO,QrRSO OO0 O
0000. 00000 000 @wo—dimensional), 00O
(pulsed—wave, continuous—wave), 000 OO 00O
(color Doppler imaging)l O0O0O0O OO0 OOOO, O
g oobbobo,0obo ob oo oo, 00 oo o
U gdo oo ooo boooo.
=575 g7t

7
ooo oo ooo 0o oo 0o 000 oo, ood

Sung Woo Kwon, et al] Cardiac Involvement in DMD

00,000 00000 OO0 00 00 (capnography) O
00 0000 OO0 (nocturnal polysomnography)d OO
oo00.00000 OO0 00000 OO0 45 mmHg O
00 00 000 ¢hypoventilation)d OOO0O0O, OO0O
00O (desaturation)d DO0O0O00 OOOOO 4%00
000 000 0D0O000. 000 000 0000 ooo
0000 00 0bo0oO0o Ooboob so mmHg OOOOO,
OO0 0000 000 OODOO000 9% 000 oO0O 5
0 000 000 ooo.

S 24

00 000 D0+ 00000 DODOOOO, sPSs(sta-
tistical Package for Social Science, SPSS Inc, Chicago,
IL, USA) for windows, version 11.00 independent t—
test, Chi—square test, 0000000 0000 OO
ooooo ooooo. pbd 005 000 OO OOOO
O 000do ooooo,0oooo oooo 95% 0od
goo ooood.

Z o

ChAF BHxto] QA £
0 20900 00000 OO0 000 000 0000
0 000 450(21.6%)000(Fig. 1). 000 0000
0 OO0 4500 00 000 20.2+ 3.80(15~330)00,
00000 121+ 420(1~210)000. 0 000 380
(82.6%)00 000, 0000 OO0 00 000 310
(67.4%)000. 00, 00 BNP 59.4+ 137.3 pg/mL O

Others-2 pt
(%)

Becker-14 pt

(6.7%)

Myotonic-25 pt
(12%)

Unknown-72 pt
(34.6%)

Fig. 1. Frequencies of muscular
dystrophy admitted to Yongdong
Severance Hospital. FSHO Facios-
capulohumeral muscular dystro-
phy.
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CK 1101.4+ 9359 U/LO OO OO0 OOO(Table 1).

000 000 000 420 0 OO0 OOOOO 360
(80.1%)00 O0OOO, D0OOOO 2100Go0w)o0 0o
0000 0000.0 00 oo0Ooo 70(@s55%)o0 O
000,00 000 RO(posterior R wave), 00O OO0
QU (inferior Q wave), 00 000 QO (lateral Q wave)
0O 00 30(6.7%), 60 (13.3%), 160 (35.5%)00 O
0O (Fig. 2, Table 2).
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Table 1. Baseline clinical characteristics of Duchenne muscu-

e #F7|s oldnt s EY

000 000 00000 0000 0ooo O,0 00
0 00 000 OOoO0o0b 0boob 0oodr=-0.220,
p=0.339)(Fig. 4), OO0 OO0 00O OO0 OO OO
000 000((r=-0.356, p=0.058)(Fig. 5).
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(11.4+ 44 vs 143+ 240, p=0.04)(Table 4). O OO
000 000 00000 00D 00D 00 000 oo
00,000 000 000@94+ 32vs 21.2+ 3.30), 0
0O BNP OO OO OO OO0 0001+ 7.1 vs 89.6+
191.7 pg/mL). OO, 0 OO OO, 0000 OOO OO,
000 00 00O 00 O 000 00D 000 ooo o
00O (Table 4).

Table 2. Electrocardiographic abnormalities in Duchenne mus-
cular dystrophy patients

EKG abnormality Patients No.(%)

Rhythm disturbance

lar dystrophy patients Sinus tachycardia 50.0
Sex (male %) 100 APCs 2.4
Age (y1) 202 + 38 Ectopic A.tachycardia 0
Duration of disease (yr) 121 £ 4.2 AF/AFL' ) 0
Ht. (cm) 1557 + 107 Conduction disturbance
RBBB 16.7
B.wt. (k@) 435 + 134
" LAFB 2.4
BMI (kg/m ) 20.7 + 52 LBBB 0
Pulmonary involvement (%) 82.6 AV block 0
Presence of dyspnea (%) 67.4 VE/NT 0
PR (bpm) 93.1 + 134 Changes in QRS complex
BNP (pg/mL) 59.4 +137.3 TallRinV1-2 7.1
CK (U/L) 11014+ 9359 Inferior Q 14.2
CK-MB (ng/mL) 26 + 259 Lateral Q@ , %8l _
Data are number of patients. AFO atrial fibrillation, AFLO atrial
T (ng/mb) 0.023+ 0.02] flutter, APCsO atrial premature complex, A.tachycardial atrial

Data are meant SD, or number and percentage of patients.
BMIO body mass index, BNPO B-type natriuretic peptide, B.wt.O
body weight, CKO creatine kinase, Ht.O height, PRO pulse rate,
TnTO froponin T

tachycardia, AVO atrioventricular, LAFBO left anterior fascicular
block, LBBBO left bundle branch block, RBBBO right bundle
branch block, VFO ventricular fibrillation, VIO ventricular tachy-
cardia

| Fig. 2. Twelve-lead electrocardio-

graphy in a patient with Duchenne
muscular dystrophy shows sinus ta-
chycardia (pulse rate 115 beats/

-| min) with Q waves in lateral leads

(lead | and aVl).



Fig. 3. Parasternal long-axis view
on systole (A) and diastole (B) in
a patient with Duchenne muscular
dystrophy shows enlarged left ven-
tricular chamber size (62 mm) with
severe global hypokinesia of left
ventricle (left ventricular ejection
fraction=18%).

Table 3. Echocardiographic parameters in Duchenne muscular
dystrophy patients

Parameter
LVEF (%) 46.7+ 13.8
LVEDD (mm) 46.8+ 8.5
LA AP diameter (mm) 253+ 7.6
Abnormal LV filing pattern 56.0%
Relaxation abnormality 2
Pseudonormalization 6
Restrictive LV filing pattern 1
E/E’ 70+ 1.8
Secondary valvular insufficiency 2
RWMA 1

Data are meanz SD, or number and percentage of patients.
APO anteroposterior, EO E wave velocity, E'O E' wave velocity,
LAO left atrium, LVO left ventricle, LVEDDUO left ventricular end dia-
stolic dimension, LVEFO left ventricular ejection fraction, RWMADO
regional wall motion abnormality

o A, sg2 RF0 02 A4 £F7|5 HlW
0 00 000 00 0 000 000 0000 0,00
00 0 000 000 000 000(20.7+ 3.8 vs 176+
2.80, p=0.028), 0 0O 0000, 000,00 BNP O
0 0 000 00 000 0000 00 000 0000,

0000000 000 00O (Table 5).

000 00000000 0000000000
0 0000 000 000 000 0000471+ 143 vs
43.0+ 6.1%, p=0.28)(Fig. 6), 1000 000 00O O
0 0000000000000 000000000
00 000 000 D00 (49.0+ 12.6 vs 46.1+ 14.2%,

p=0.637)(Fig. 7).
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Fig. 4. Relationship between age and left ventricular ejection
fraction in Duchenne muscular dystrophy. LVEFO left ventricular
ejection fraction.
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Fig. 5. Relationship between duration of disease and left ven-
tricular ejection fraction in Duchenne muscular dystrophy (r=
—0.356, p=0.058).
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Table 4. Predictor of reduced left ventricular ejection fraction

00 50% D000 0000 000 00000 000
0, 98%0 0 SPECTU U0 D00 0OOD 0O0OO
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00 D0OO0OO00 0000 00 000000 00 000
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0 00000, 000 DOO 801%0 0OO0O 00O
00,0 0 00000 DD 0000, 0 0000 00
000D 0000 0O0.000 00000 00 00,0
000D 00 00,00 000 0O 0O 000,00 0

LVEF= 50% LVEF<50%
(n=15) (n=16) Pvale p=0.280

Age (yr) 194+ 32 212+ 3.6 NS 70 } }
Duration (yr) 114+ 4.4 143+ 2.4 0.040 —
Ht. (cm) 157.3+ 88 152.0+ 10.7 NS 60
B.wt. (k@) 428+ 121 361+ 11.3 NS 54
BMI (kg/m?2) 185+ 38 192+ 40 NS Q
PR (bpm) 963+ 17.7 933 9.1 NS E 40
BNP (pg/mL) 9.1+ 7.1 89.6+£ 191.7 NS 2
CK (U/L) 1117.7+ 586.9 712.0+ 6143 NS %07 s 143
CK-MB (ng/mL) 20.4+ 10.6 161 163 NS 20
nT (ng/mL) 0.030+ 0.035 0.020+ 0.017 NS
Pulmonary involvement 93.3% 87.5% NS 10 4 B0x e
Dyspnea 80% 81.3% NS ‘ ‘
EKG abnormality 85.7% 93.8% NS invcljﬁh(;nrr?gr?try(—) mvzﬁ'?rﬁgﬁrry(ﬂ
Data are meant SD, or percentage of patients. BMIO body (n=13) =17)

mass index, BNPO B-type natriuretic peptide, B.wt.O body wei-

ght, CKO creatine kinase, EKGO electrocardiographic, Ht.O
height, NSO Not significant, PRO pulse rate, TnTO froponin T

Fig. 6. Comparison between pulmonary involvement and left
venftricular ejection fraction in Duchenne muscular dystrophy.

Table 5. Pulmonary involvement in Duchenne muscular dystrophy patients

Pulmonary involvement (+) Pulmonary involvement (=)

(h=17) (n=13) p-valve
Age (yn) 20.7+ 3.8 17.6x 2.8 0.028
Duration (yr) 1212 4.4 11.8+ 2.9 NS
Ht. (cm) 156.4+ 10.9 151.5+ 12.0 NS
B.wt. (k@) 42,7+ 13.4 47.0£  14.6 NS
BMI (kg/m2) 19.8+ 4.3 25.9+ 9.0 NS
PR (bpm) 93.9+ 143 88.6+ 6.9 NS
BNP (pg/mL) 67.4+ 152.0 25.5+ 23.7 NS
CK (U/L) 829.5+ 576.6 2033.7+ 1339.9 NS
CK-MB (ng/mL) 149+ 8.5 88.1+ 36.3 NS
LVEF (%) 471+ 143 43.0¢ 6.1 NS
LVEDD (mm) 46.6+ 8.7 48.3+ 6.7 NS
LA AP diameter (mm) 25.5+ 7.7 240+ 11.2 NS
E/E’ 7.5+ 1.8 5.5 NS

Data are meant SD, or percentage of patients. APO anteroposterior, BMIO body mass index, BNPO B-type natriuretic pepfide, B.wt.O
body weight, CKO creatine kinase, EO E wave velocity, E'O E' wave velocity, Ht.O height, LAO left atrium, LVEDDUO left ventricular
end diastolic dimension, LVEFO left ventricular ejection fraction, NSO Not significant, PRO pulse rate
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p=0.637
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Fig. 7. Comparison between dyspnea symptom and left ventri-
cular ejection fraction in Duchenne muscular dystrophy.

Table é. Predictor of systolic dysfunction in Duchenne muscular
dystrophy patients

Exp (B) 95% C.I. p-value
Age 1.265  0.804—1.991 0.310
Duration 1.247  0.820—1.898  0.302
Pulmonary involvement 0.154  0.005-4.637 0.281
Pulse rate 0.935 0.118-7.443  0.950
EKG abnormality 0.098 0.008—1.143  0.064

C.1.0 confidence interval, EKGO electrocardiographic
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