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Value and Imaging Features of High-
frequency Electrocardiogram Combined with
MRI in the Diagnosis of Occult Coronary
Heart Disease

LIU Zhong—ming, YU Hai—bo, YANG Jun. Xingyang Central Hospital, Xingyang
464000, Henan Province, China

[Abstract] Objective To analyze the value of high—frequency electrocardiogram combined
with magnetic resonance imaging (MRI) in the diagnosis of occult coronary heart disease
and to observe its imaging features. Methods The clinical and imaging data of 140 patients
with occult coronary heart disease diagnosed in our hospital from January 2016 to January
2018 were retrospectivly analysised, all patients received CAG examination within 3
months, of the 12 patients, 5 patients underwent high—frequency electrocardiography, 110
patients underwent MRI, and 102 patients underwent high—frequency electrocardiography
and MRUI. The results of CAG were used as the gold standard to summarize the different
methods of examination for occult coronary heart disease diagnostic value. Results The
sensitivity, specificity, positive predictive value and negative predictive value of MRI in
the diagnosis of occult coronary heart disease were 0.842, 0.933, 0.988 and 0.483. The
sensitivity, specificity, positive predictive value and negative predictive value of HFECG
in the diagnosis of occult coronary heart disease were 0.949, 0.286, 0.957 and 0.250.
The sensitivity, specificity, positive predictive value and negative predictive value of
tadem diagnosis of high—frequency electrocardiogram combined with MRI were 0.833,
0.417, 0.915 and 0.250. The sensitivity, specificity, positive predictive value and negative
predictive value of parallel diagnosis were 0.968, 0.429, 0.958 and 0.500. Conclusion
Both high—frequency electrocardiogram and MRI have significant imaging features. The
combination of the two has a certain diagnostic value for the detection of occult coronary
heart disease.

[Key words] High—frequency Electrocardiogram; Magnetic Resonance Imaging; Occult

Coronary Heart Disease

e B 1 56 0035 B TE R R M o LR I, 2 8 BB B 0 LB I
FAREAR, 50 EAG IR B RS . O UL AL S AR 3 . e
V) S e O JUL L P 2 I o AR K R R 0 R T, B
Ve 5o a5 B ER TS AR R B LR I R AR, BT 2 5 S B0
T A 0 B R TR T I LT 20 SR 2 U . BB M o R 3 R I
TCIR TR LG, FLHX R R, (EA R R F B R Y,
o 00 B o T RE DR O UL B LR 0 B 81 5 3 v T SRR IR A LB I
e, Y R T DL LT E B, R 2T S 00 U AE B0 B
(e, 75 TR MUK A K A AR T M G, T
LS R A BN A i A A G X MR Bl B I 5 18 5% (CAG) Bk
FRGWIE R SRR, (BT A QG ks B, K
TR A, P DA R A R TR . SR AR R T) AT i 3
SO IE K ML FTERS . SREIE BN . O JLTRE T S5 0 v A B AR 2 40T
Lt S R K — AR S W T U R 1 Oy v B R I
FE, {HRBUEARG " B0 H B (HFECG) J2 3 - 10 v [ R
IR A5 5 AR A B O HURE IR A, L B B 10 v TR RS i S
(I AR R 4y T DL AT 7E SR AR P B 3 o T L R S T
(R . AW TR FIHFECGES A MR LIS W7 Ba b P 7 005, FELACAGH

- 87



P EICTFOMRIZE &

20194F9H 451748 981 ME119

ShriE, BERM _HEKALH
H I R A B B S A5 2205 e, BLAR
HWFR.

1 #EES5FE

1.1 —ER  K20164F1
H~2018%1 H T, st i2i697 1)
S AR o S e e 00 7 119 L4081 EB A
WAt %, B0, Lelfl; F
W$42-75%, 144 (55.44+5.61)
%, KERH(BMI) N20kg/
m’~26kg/m’(22. 45+ 3. 58) kg/
m’e FITA B T34 H N ES2CAG
FrA, 12501 85852 m A
B A, 1106 i 3 B2 MR AR
7, 102451 3 [F] i 5252 = A F
P 7 AIMRTAG 25

PHNARE: (1) BT B
AF A 7 0o 9 LY I PR ARRAE 2R 3 5
(2) Fr A B3 N B 56 38 A0 G4 )
¥IF 3 H AATMRI . #5i0s B I DA
JCAGK: £  (3) FTf B & ¥IAF1E
O EERE (DS 5RMR
1) R AR T O I 25 2 N A )
B HEBpAwiE: (1) o H El

Pt B R E, (2) ¥AT
PCISE AT % (3) 12 1E kMY

i (4) G I E DhRe kg L
i RGP (5) X i R i
Hi (6) IR KRR R R A e %
Bk = HER I

1.2 ¥

1.2.1 CAG: A B#ELE
LB 38 B2 FGCAGK 2 .
i R W % N E E STEMENS A ],
AXTOMArtisdBBC CB X £ ifi %5 it
L, MHAHJudkins iy iEEET R
Jik 3 5 o H P A TE e kO 5 12 W
05 A T E 45 0 AR O A R
2 Ui 33 A7 7k R B0 ik opke 78 R 1 7
filio

1.2.2 MRI: XHZEHE
CEL. 5TMRAAZAX , & =& B B
P, PRERLE B . B T AT 25O T

88 -

O HLT T4 SERUE (2 JE-5mm, 2 (8]
PE1.5-2. 5mm, fRLEF32-36cm,
TR B 2—-49%, 128X 256) .
TWITRARRIAH, TE12-30ms,
TWITR/TEA2068-2769ms/60ms
100ms. TR/TE=33/8-15, fw#%
30, BASL)AAL6MmT, 4
J& &R ik P LLO. Tmmo1/k g7 & 4]
ORI GTREL (GA-DTPA) ,
T5-10syE 3t 58 B Jo JE 22 15 5-6
W, T3, 5. 10minla) W43
Ko

1.2.3 HFECG: XM H ™
CARDIO VIEW -C»HE A3 FJHFECG
AR, BEEARIominkE L, fF
- TFifE, MENTRERELE,
DL R 3 77 SO AT S ROE R, 12
HESBAEET. 11, III. aVR,
aVL. aVF. V1-V6, V¥ &
B O JUL SR 10 7B 71

1.3 PPthAEE  RIEEED
FE 2w ™, R B Ik 2 R
IS BEAT VA, 7k /0o 08 P 12 45 2R
R E > — 3 T B R B ks 3=
BN EA =50 BRI .
CAGHY 7o ik A% 7 1y 4] o D) s 3 o e
RE EAE NI, B
] g FH 1 E 24T YR o

MRI 755 RILMIFRHE Ry ERE
PR 1A i, AR R R AN TSR T
[ — )22 T L A 1F 8 ULRE B B S 3
E165%; 7BV ; SRS
SOR R R RMEEE);
FEBEWA S HFECGRH MEARUE: QRS
PRE LV B 80=9. MRIJZHFECG
I A T R B S 40 DA — TR
BH AR N PH bR v, P BE A A
TN K S 56 7 DA 3 3 R B PR AE
RRHEARE

1.4 Gtk A HdE
YJRHSPSS21. 040 it 2 A 3E 4T
RO, TR (X ds) R,
2 IE] LR O FEAS e 56, 1
BGRCRH H oy s Rk, K
I x TR, PAP>0. 057 5

2.1 MRI. ®HiLHEECAG
BWER  110F47MRI L CAGH: £
(1) 76 fik 975 A% 7 £ 5B 3 2 CAGAS &
1210541, MRIK:AE#H2814,
A o A g ] B 2 e O
i B #F80M, MRIK: A& R2 149,
R 1560 . MRIE W E& R a0
G REE N0, 842, HEREA
0.933, PFHMEMWMNE 0. 988, Ff
PEFRIAE J90. 483, 12544 THFECG
Je CAGH 25 1) 7 ik s 22 7 5 A % 48
CAGKS Exffii2 1118, HFECGHAZH
117, Hrp Pk £ 77 =X R 12
0 B 1124, HFECGHS 21 %
2561, 2661, HFECGIZ Wik
B e ek O 1 R BB 0. 949,
H SR N0, 286, BHYE TG A
0.957, BItETHIMAE 0. 250, UL
*1.

2.2 MRIBRERHLBEEE
B R WE AR E IR
U6 i) R BUE 0. 968, 4R RN
0.429, FHMEMMNE 0. 958, Ff
PEFRIAE 0. 5005 P FHBEA K
A IS8 Y R U R0, 833,
KRS ONO. 417, BHMETRME N
0.915, FIMETHIMAE HO0. 250, WL
%2,

2.3 RPFLBEBEREEIER
28 v A0 FL RS A A 12 BH P R
(1) v A YT) 305 S 0 2 v T R A
(P<<0.05), W#%2.

2.4 MRIBSBRZFRE R MRIY
%2 XIS H . GAd-DTPARS5E30s
NWEKESX MEERT, 5IE
OO BAS 5 E RN T R
U AT GHUE Z A, TWIA
RERIRA S S, TWIFGAd-DTPALY
SRTWIREES: A MWEEE—
Eds, kRSP S ERE
BEIZ GO0, S PR 1R 12 B8 55



KB E SRR,
1-3,
3 W #

CAGAZ 12 Wt 5k Lo 1 4 i
L RE M S ek R A s 1 B AR AR
B, HZ 07 X & 2R TE v
JTREFREZ, HHEXAEGAG
P —mfaltt, AR BT
Jei» [F) IS 8 R 1 ) I el Bk A

BERG UL S BEBRE BT, AR R
Lo 2 W K A AR 1A R . AHIT TR

FAMRT 2 W B B 1 el 0o, R B3
LW REUE N0, 842, KrRIEAN
0.933, $Z/RMRIE W1 R B AH
AR, HFESF AR S MRI

CHINESE JOURNAL OF CT AND MRISEPT.2019, Vol.17, No.9 Total No.119

MG 2 R BRI T Bl
Mﬁﬁ\éﬁé%ﬁﬁﬁﬁ =
BESTEIMEIZ ) e B RES IR, HXT
O LR I B AT — 5 B2 Wi A
MRTAS 25 00 T O LS PE S O L
S 7 T OB A I T B AR
ZHARBEASERAG . s O
L MREEESZMINRE, nliEid
IRAGIE F2 ) 1 Ik 4 i 58 X0 LA
TEIRIEAE I R, T E BN
HIEIIRDS o e Bk e A5 Bl P 28
AT 00 LR i B 451 5 R AT X A
PR, b A A9 6 bE A R N O LA
AU B SR I DX S A SR D,
T A, T R B R
G2 E . @IS X IMR TS
ek 975 1) R S AR B A T — b

%1 MRI. H3FH -8B 5CACHBraE R k3 (n)

#¥EFrX BELER 2FE RHE HRA FRRTAME TR
FEbE A

MRI FabE 80 1 0.842  0.933 0.988 0.483
FA 15 14

HFECG FabE 1125 0.949  0.286 0.957 0.250
FA 6 2

A2 MRIBEASFHASLEASHLER ()

BEsX HELER AE RHUE BRA EETAME AT
b A
FER T I FE 92 4 0.968 0.429 0.958 0.500
A b 3 3
%k Fe 75 7 0.833  (.417 0.915 0.250
A b 15 5

23 FACLABRHE (x 5)

48 5) n Z It S5
Fa b 117 12,55+ 3. 47
A 8 4.03+1.37

t 6. 886

P <0. 01

h
NO,

E1-3 DTWH%“E’JSSEPT@#:LJJHMRIM% MEETWAMJ\E;@HWJHMUVEZ rmmam

Fe AR Bk BB E S, S A R B 5min .

Wik, & IIMRIZ Wr et R 30 Bk A
HAWHERRAL AT, i
w@ﬂ@%ﬁ,ﬂﬁﬁTLﬂM
SONUEE . o B AR ST DAVE AL
O EIRE: R, WRIEFGES
(R EF [] 43 FE 22, )T Al % 20
TS99 o
Ao FEL SR P 4 4
b U =T N A R R 7
LW R A, R RO
B AT s s, A
Ko gaEsE", LG, O
JULIE IR 2T 4 A, 25 355 2 o Ao i, T
TE R )28 () JE ity T g o 07 B
WAEERE L ONRIE ., o 4
b, WOZ R AL B R
BNV % . AR R,
[{EREF e AN NEIE TR BUNSE G 4
TIAPE &G, 3 — 20 U A e 0
BB A O P ) R R
PRI D) %, R L A] A
N VF Al ek o0 05 1 B B R AR A 4R
fE. [FIB, ASFFRINER, FKH
A0 L TS T B B A el O o R
o, RIS W BH M R U2 5
BEmEm TR, L2k RE
F£50. 949, FERENO. 286, FF
EFWﬁﬁﬁ,%WﬁWTE
DR 0 o0 55 35 A7 T ek ik ok 42 6
BB G R IO WL, Mo P2 AR
B o0 DB 2R S0 Z ILIE
BT, 2R THT LA S B
ASEAFD, [FFE AT AR D H )
A YT S 3 A g ) 32
BB =N, T I R A A
TR bR HE A VIR BB =128
FH, BIERE AR, AR
AR
AT 5 R FH e A0 L B R
MRT 2 W B B 1 el 0o B3, R
9 3 AT ER IR SO0 I R v R
&, T HEAT RIS 56 AT R

B, m e B BB A MR T H B
E W) REE 0. 833, Hr R

0. 417, FFBCS W REE N

- 89



P EICTFOMRIZE &

20194F9H 451748 981 ME119

0.968, %5 NO0. 429, $IRH
HA W IR, W
Hoh—TUS BN, W EA
sk O B T R ME RO, IXAEAR K
PR RiEm T REUE, W RE
Ky A HNRRRE, Hoph—
TR B A PE A, T — TR AN
B, WS WA s, nr R4
ERE R, AR R, HERE
e 0o FH T AR I PR S R A
=, MR EmREE, o2 A
HEEE L

gi BRTIA,  BEBE M O R
F s A0 L E B A MRTZ W A
—EIRENE, B HWAEHFW
BB RS, RT R R
Ho

SE UM

,WAAEH. F B A SR
s [l]l. B4 HE
,2015,18 (2): 239-240

3
S
»\**>

2] %) R3E, fEFHZ, TRK, F. LERKRS
A 9K LBk . % SR A% CT K 3
BR ARG Fe B 50 [T]. 52 ARt 3 2%
&,2015,31(9):1453-1455, 1478.

(31 % B B, ARoe A, #3930 KR
B CT# % B & & 4516t % 2+ &
BEREFEGERII]. LAE
25,2016, 56 (11): 104-105

(413K E 3, FR. N Lsk MR 42
BPEARAREHREII]. ERE
% 2017,46(8):1125-1128

(51T %, H44. A T2D-LDAFF
RS W43 G S ILAR JB 4 AE 42 IR
oy k[J]l. MAEFEEF T
#2,2013,26(2):125-130.

(618 &, A3, B #A, 5. — 4%
RECHBENIESTEHI G A
LA S R E BEIE B F R )
WAL [T]. FAAMANZBRE %5
%2017, 14 (4): 233-237.

[7]Mauricio R, Srichai M B, Axel L, et
al.Stress Cardiac MRI in Women
With Myocardial Infarction and
Nonobstructive Coronary Artery
Disease[J].Clinical Cardiology,
2016, 39(10):596-602

[8]Zhao X, Zhang Y,Sun Y,et
al.Assessment of myocardial
viability with delayed-

enhancement MRI in coronary

artery disease:A correlative

study with coronary artery

stenosis using digital
subtraction angiography. [J].
Experimental & Therapeutic
Medicine, 2016, 12 (4):2285-2289.

[9] 22 5. MDCTEMRLE &S /5B
MR G SR [T]. =R A F R
&,2017,33(5): 791-794.

[10] Jurak P,Halamek J,Meluzin 7,
et al.Ventricular dyssynchrony
assessment using ultra—-high
frequency ECG techniquelT].
Journal of Interventional
Cardiac Electrophysiology
2017, 49 (3): 245-254.

(1] T4, KRR H, 28K, . £F
A #, B QRS £5 R it & & F &
MAERE I, PlepFEF L
&,2016,35(7): 707-710.

[12] 2 &, R RA, KA, F. 8 0F
FE A G B HATCERF MY
Arag s [T]. & 42 b F R
&,2015,43(5): 448-451.

(R 2 RF)

(A58 #7] 2018-11-12



