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Cardiac magnetic resonance imaging features of hypertrophic cardiomyopathy and dilated cardiomyopathy
combined with coronary atherosclerotic heart disease
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[Abstract] Objective To investigate the incidence and cardiac magnetic resonance imaging features of coronary
atherosclerotic artery disease (CAD) in the patients with hypertrophic cardiomyopathy (HCM) or dilated cardiomyopathy
(DCM). Methods A retrospective study was conducted on the clinical and imaging data of the patients who had HCM or
DCM diagnosed by cardiac magnetic resonance examination and received coronary examination (coronary angiography or
computed tomography) from Sep. 2015 to Sep. 2018. According to the severity of coronary stenosis, the patients with HCM or
DCM were divided into normal coronary group, coronary atherosclerosis group (lumen stenosis<50%) and CAD group (lumen
stenosis>50%). The incidence of coronary diseases and the clinical and magnetic resonance imaging features were compared
among the three groups. Results A total of 681 patients with primary cardiomyopathy were examined by cardiac magnetic
resonance. Two hundred and nineteen of them underwent coronary angiography or computed tomography, including 126 cases

with HCM, 78 cases with DCM and 15 cases of other types with cardiomyopathy. The incidence of coronary atherosclerosis
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and CAD in the HCM patients was 31.7% (40/126) and 21.4% (27/126), respectively, which was not significantly different
from that in the DCM patients (30.8% [24/78] and 17.9% [14/78], respectively; both £>0.05). In the patients with HCM
and DCM, the mean ages of the CAD group and coronary atherosclerosis group were (62.649.8) and (60.1£7.2) years, and

(59.31+9.5) and (58.5+8.8) years, respectively, which were higher than those of the normal coronary group ([49.5+11.0]
and [49.3+ 12.9] years, respectively), and the differences were significant (all P<<0.05). Both HCM and DCM patients with
cardiovascular risk factors (diabetes, smoking, hypertension, hyperlipidemia or obesity) had high incidence of CAD (70.4%
[19/27] and 71.4% [10/14], respectively). The left ventricular stroke volume of the CAD group in the HCM patients was
significantly lower than those of the normal coronary and coronary atherosclerosis groups ([50.4=21.1] mL vs [64.6+22.9] mL
and [64.1£27.1] mL, both P<<0.05). There were no significant differences in the left ventricular end-diastolic diameter,

detection rate of intramyocardial fibrosis or other left ventricular function parameters among the three groups both in the
HCM and DCM patients (all >0.05). Conclusion Both HCM and DCM patients can be complicated with CAD. Cardiac

magnetic resonance imaging can be used to diagnose cardiomyopathy, especially in the differential diagnosis of CAD with

myocardial infarction.
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F o oIS . KR ki (o) R 0.05, o 43K
Fk#E (a) 24 0.017,

2 & R

2.1 BE—AH 681 L0 EREILIR R AS
ARSI F R PO IUR B E T, 219 Bl
ZRPR KIS E CCTA 88, 4Ek 17~79
(549+11.8) %, Hri 147 ], & 72 #]; HCM
126 %, DCM 78 4] . H ARG 15 ),
HCM B R sh kw4 59 ] (46.8% ) .
TR SRS REREAL 2 40 1] (31.7%) . JEL00G
41 27 B (21.4% ) ; DCM & P btk 3k i w
40 B (51.3%) . RSP EEREfL AL 24 i

(30.8%) . JELHRELL 14 4] (17.9% ) ; HAh2em
ODAUR R E T, RERLOAURE 6 7], Boo ks
PEAHOEODIE 6 #], DULEEEAR 4 1 FRA
AU 2 B, BEEEE > RiE—2L 8. HCM
R0 TR Bl ok o A R Ak B e U e A R R T
T DCM &5, HEFHIgitEE X (P>
0.05) . HCM HB& hIHZWLNUESEE 7
(5.6%) , DCM f#&# 4 ] (5.1%) , PALLHLEE
WRARENT, RGBS (P>0.05) .
41 Bl A, BRSO 17 1] (41.5% )
2 WHRGAE 14 B (34.1% ) , 3 A 10 )
(24.4% ) , Hrp 8 Bl #4274 RSk
YNGR
2.2 HCM #H e REHEFFA 126 ffil HCM
BEY, IREIKIE R A RSk R4 |
Jeb O AR B R B AE IR 4300 (49.5+£11.0)
%, (59349.5) %, (62.6+£9.8) %, 3 4%
SHESGHRE Y (F=19.64, P<0.01) , #—3#
IR EL A R B, el 0o 2 B Ttk st ko A A A b 4 A
F PR S TR E #4185 (P <
0.01) , etk 3 ik oks i B8 T 20 K% 50 95 41 22 (1]
R TGH¥E X (P>0.05) . 3 HE LG
g 201, ZRESIEENL (P>0.05) . 5
DA =1 0 MR E (SRR
WA U . AR IE . BERE ) AERE S
Ttk Bh K E 4 R R sh Bk ok RE R AL 4 (P =
12.00, P<<0.01; ¥’=6.97, P=0.008) . LMIFRi1t
PGk A 7~ 3 4L ) LVEDTH i B A RH
TS LN LR 4R H R C B 225 (P 3>
0.05) . ALEYGESESE LVSV 4 (F=
1.75, P<<0.05) , HAWSEAE 3 Hi 2785
TR MW E .0 Rdl LVSV KT
JeE AR Bl Ik I A1 e e AR Bl ok ok A R AR 2L [5300h
(504+21.1) . (646%£229) . (641£27.1) mL],
ZRWAGEE L (P 1<0.05) , miEikshik
IEH A Sk s Bk REaE L2 2 () 22 R ESe 24 R
X (P>0.05) . WFE1,

27 B HCM &I el Ol ) 1y
U IR R FLSE P A S A 24 T DL LA A [
JERGE, Hodr 5 BADARIEIER, e a0 AR R
Bk A FEEAE; AR LA R HER Sy 32 9 EXTRR
P HCM, &7 5K AR M) == (8] f& i SR AR i 2 15 mm,
OB B S5 —E HCM Jo5% . LGE JPak
ANFIZERI R FER IR Akt 21 5], b 13 BI{UAENRIE
LWL Z R BER SR A, R WO R S BEPE
FEIRFERAL (1) 5 3 BIULTE O LAt 4k



3. £ B, S NCERLCUR AN TKRELC UG 5 I SRS Kok B A o I O ERE S AR AR S AR A S A * 273 o

Batl, 1 GIRMEEEREMIERMRAL, SiaMOE  AMUGHERRAL, WA TAFS AR AL R B)
Wah kA28, AL 4 BEISAFSMRORAS IR RfEin DA IR T AESEAE (18 2) .
KRB X S5 4 B TE AR B.C LA

®1 BERLINBEEFRARZEERR
Tab 1 Clinical and imaging data of hypertrophic cardiomyopathy patients

Normal coronary Coronary atherosclerosis Coronary heart disease

Characteristic N=59 N=40 N=27 Statistic P value
Age (year), x+s 495+11.0 59.34+9.5" 62.6+9.8" F=19.64 <0.01
Male/female n 39/20 26/14 18/9 ¥=0.02  0.989
BMI (kg *m %), X+s 26.1+2.8 25943.1 27.5+3.6 F=253  0.084
Heart rate f/min”_' 70.0+12.2 66.1+9.5 7434114 F=435  0.015
Cardiovascular risk factor=1 n (%) 18 (30.5) 15 (37.5) 19 (70.4)"**  ¥=12.49  0.002
LVOTO 7 (%) 27 (45.8) 12 (30.0) 11 (40.7) Y=249 0288
LGE (middle layer of myocardium) 7 (%) 36 (61.0) 24 (60.0) 17 (62.9) ¥=0.60  0.970
LVEDTH d/mm, X% 202464 18.0£3.5 18.5£5.2 F=227  0.108
LVEF (%), x+s 65.91+12.4 6444123 59.54+17.8 F=203  0.136
LVEDV V/mL, x+s 98.54+39.5 99.4442.1 98.1445.4 F=0.01  0.991
LVESV V/mL, x=%s 36.6-30.6 38.626.9 51.3+49.6 F=361  0.179
LVSV V/mL, x%s 64.61+22.9 64.1427.1 50442117 F=175  0.030
LVCO (L » min '), x%s 4.4741.60 4.15+1.64 3.70+1.62 F=214  0.122

BMI: Body mass index; LVOTO: Left ventricular outflow tract obstruction; LGE: Late gadolinium enhancement; LVEDTH: Left
ventricular end-diastolic thickness; LVEF: Left ventricular ejection fraction; LVEDV: Left ventricular end-diastolic volume; LVESV:
Left ventricular end-systolic volume; LVSV: Left ventricular stroke volume; LVCO: Left ventricular cardiac output. 'P<0.05,

"P<0.01 vs normal coronary group; “P<0.05, A4P<0.01 vs coronary atherosclerosis group

1 1460 % B HRER RS FH AR SRR EERE WL MO B B B O RERE AR UG R B AR BhBKIS 52
Fig1 Cardiac magnetic resonance imaging and coronary angiography in a 60-year-old male patient with hypertrophic
cardiomyopathy combined with coronary atherosclerotic heart disease
A: The 4-chamber heart view of left ventricular end-diastolic in magnetic resonance cine imaging shows significant asymmetric
thickening septal wall, with over 15 mm; B: The 4-chamber heart view in the late gadolinium enhancement sequence shows focal
delayed enhancement signals (arrows) in the septal myocardium; C: Coronary angiography shows limited lumen stenosis =50% at

the opening of diagonal branch and the proximal-middle segment of anterior descending branch (arrows)

23 DCM & # 6 kA #8574 78 il DCM H BRI, UL KR S Bk kA A Ak 4 A8 T
i, RSIBKIEF A RS bkoAEEfbd] . W BRI E TRk IEE AL (P $5<<0.05) , 1
IR E R AR 730 (49.3+12.9) % TEAR SR RERE A2 e b O 21 22 [B] 25 R IE BT
(58.5+88) % . (60.1+£72) %, 3 | EFA B (P>0.05) o RSPk FERE A2 ST 09
it E Y (F=7.96, P=0.010) , #F—LMpgL H B 7 LGRS K IE F A3 m, (5 3 2
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[ Z R AT E X (P>0.05) o wiwd A SRSIKERA . w R4 s R0
A=1MOMEERFER (BFERERE . BWHE. & ot eE X (P1>0.017) o DIERIRK A R
M. SARIMAE . AERE) M S s Talikaifik 3 4109 LVEDD., D NLNEFAEARAS R A2 D RES:
EHA (=9.59, P=0.002) , WirbRsifksre  BRERHTGEIER L (P¥>005) . W%k 2,

B2 1665 % EHIRERLCALRE G FH O AAESE B2 i O BERE IR B B i AK B Rk i+ EATLET R 43 48 1 3 AR
Fig2 Cardiac magnetic resonance imaging and coronary computed tomography angiography in a 65-year-old male
patient with hypertrophic cardiomyopathy combined with myocardial infarction
A: The basal view of left ventricular short-axis in the late gadolinium enhancement sequence shows subendocardial myocardial infarction
in the inferior lateral wall (triangular arrow); B: The middle view of left ventricular short-axis in the late gadolinium enhancement
sequence shows schistose delayed enhancement signals (arrows) in the septal myocardium; C: The coronary computed tomography

angiography shows the diffusely thickened wall of the left circumflex artery, with calcification and the narrowest lumen =50%

R2 FHREOIRBENIRKRZEFER
Tab 2 Clinical and imaging data of dilated cardiomyopathy patients

Normal coronary Coronary atherosclerosis Coronary heart disease

Characteristic N=40 N=14 N=14 Statistic P value
Age (year), X+ 493+129 58.54+8.8" 60.1+7.2" F=796 0.010
Male/female n 27/13 17/7 11/3 =061 0.736
BMI (kg * m ), x=*s 76.1+14.1 76.04+12.4 72.84+14.9 F=147 0.716
Heart rate f/min "' 253435 243433 26.1+2.6 F=034 0237
Cardiovascular risk factor=1 7 (%) 10 (25.0) 9 (37.5) 10 (71.4)" ¥'=9.57  0.008
LGE (middle layer of myocardium) 7 (%) 28 (70.0) 15 (62.5) 12 (85.7) =230 0316
LVEDD d/mm, x=+s 70.0+7.4 69.4+13.4 68.01+6.8 F=024 0.785
LVEF (%), Xx+s 20.6+9.7 20.0+10.4 20.1+9.7 F=0.03 0.967
LVEDV V/mL, x+s 246.9+101.5 263.5+125.0 231.4+65.7 F=0.44 0.647
LVESV V/mL, x=+s 203.2+98.6 213.0=118.4 183.5+51.9 F=039 0.677
LVSV V/mL, x+s 43.8+16.7 47.0+26.4 48.8+28.6 F=032 0.729
LVCO (L *min '), X*s 3.24+1.05 3.47+1.49 3.48+1.79 F=030 0.744

BMI: Body mass index; LGE: Late gadolinium enhancement; LVEDD: Left ventricular end-diastolic diameter; LVEF:
Left ventricular ejection fraction; LVEDV: Left ventricular end-diastolic volume; LVESV: Left ventricular end-systolic volume;

LVSV: Left ventricular stroke volume; LVCO: Left ventricular cardiac output. " P<<0.05, "P<0.01 vs normal coronary group

14 fi] DCM &IFE 00 (DR ) BE O 12 BT LGE JEA kB AF e O LT 24 4k 4k
JIRE R LR HL 2 e 91 4 AT L A0 20 JEE B R ek oAE (E3) , 4y 2 Lo LR WL SRR AL, L
LVEDTH 783, FHk (68.0£6.8) mm, H b 14 9 R AR DO P BRT B B AER A
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Fig3 Cardiac magnetic resonance imaging and coronary angiography in a 64-year-old male patient with dilated

cardiomyopathy combined with coronary atherosclerotic heart disease

A: The middle view of left ventricular short-axis in magnetic resonance cine imaging shows enlarged left ventricle and evenly thinned

wall, with left ventricular end-diastolic diameter>55 mm; B: The middle view of left ventricular short-axis in the late gadolinium

enhancement sequence shows linear delayed enhancement signals (arrows) in the septal myocardium without delayed enhancement

signal under the endocardium; C: Coronary angiography shows limited lumen stenosis =50% at the opening of diagonal branch in the

proximal of anterior descending branch (arrow)
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