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ABSTRACT

Objective To explore the clinical diagnostic value of coronary CTA and echocardiography in myocardial
ischemia of coronary atherosclerotic heart disease (CHD). Methods 100 patients with suspicion of CHD
who completed examinations in the hospital between March 2017 and March 2020 were enrolled.
All of them completed coronary CTA and echocardiography (TTE). With coronary angiography as the
golden standard, diagnosis of myocardial ischemia with the two methods was compared. Results
A total of 118 blood vessels were found in the 100 patients with suspicion of CHD. Coronary CTA
showed a total of 89 blood vessels (75.42%) with stenosis > 50%, while coronary CTA combined
with echocardiography showed a total of 101 blood vessels (85.59%) with stenosis > 50% (P>0.05).
CAG showed 49 blood vessels with FFRCT < 0.8, and 46 patients were diagnosed with myocardial
ischemia. Coronary CTA showed 44 blood vessels with FFRCT < 0.8, and 40 patients were diagnosed
with myocardial ischemia. The accuracy rate, sensitivity, specificity, positive predictive value, negative
predictive value and Kappa value of coronary CTA in diagnosis of myocardial ischemia were 84.00%,
76.09%, 90.74%, 87.50%, 81.67% and 0.675, respectively. 42 patients were diagnosed with myocardial
ischemia by CTA combined with TTE. The accuracy rate, sensitivity, specificity, positive predictive value,
negative predictive value and Kappa value of coronary CTA in diagnosis of myocardial ischemia were
90.00%, 84.78%, 94.44%, 92.86%, 87.93 % and 0.797, respectively. Conclusion: The efficiency of CTA
combined with TTE in diagnosis of myocardial ischemia in patients with CHD is significantly higher than
that of coronary CTA alone, and the diagnostic accuracy of severe stenosis is also higher.

Key words: Coronary CT Angiography; Echocardiography; Coronary Atherosclerotic Heart Disease;
Myocardial Ischemia; Diagnosis

SR TP RERE L1 0 I (CHD) X R A B 0%, T E SR F SRR A ER E 1
%, MR EHEH T, SBONAERSE, WERI—MRINABWN. KES, a4
RERNBEHME G, REEE", TERMEE AETSANNT, CHDARER
iigE, TERDIBENEGRS. PHRMHHTREEMRIAT R LSRN
KB, HEWE", BolEELNFCHDIMIZHE “Sing” SRREIIKIES (CAG)KR
%, BRMENEESGEE, HRESMEEE", TIRFPKCTIIE & (TR
CTA). BELME(TTEREEE L. BIESE. NERESSKS, ERENBRA
r32P% AHRREBE DT TRIKCTA, BEOMEREECHDEE O HLE IR EI2 b
NE, WIREMT,

1 BR5HZ*

1.1 —f&#FH EE2017E38 F2020E3 B AR ES R ENRIMCHDEE 10061EN
MRNER, AEEREENTREEREIETERIXCTA. BEOMEKRZE, 1004
BERBML6H], w4, EE45~T4(58.72+14.78)% ; EHIERKE21H], SMME2T
B, Bimpg24%51; BWRAES36]; EFATH,

MR FECHDHISINTE,; FERFRIGEN,; BH=E; KTPCIFAR; &
ENBEEBRES5XRMR. HRFE: EXEOERK, REAMS,; mEERMEK
7, RIlERE, BRERZRE.

1.2 A% AHEMEREEHITERDKCTARERIAHTEMAT, SMmiE. mE.
MR EEBEHITINE, KEF12 hEH,

TIRTHBXCTARE 755% 1 FASOMATOM Perspective! 128 EIURIZFECT (EE A
IFBRHAT)FTHE, YORMEFTOR/ minb X ORESRAU#THRE, REALER
RKAFARBXESH, KEBME120 kV, BiR400~800 mA, 12EE0.5, EEHEE0.625
mm, ¥5®0.5 s/, EMIZEN512X512, SBECISMESR, T5FEH65~85mL,
ZEMNELES K., WEBRSSITER, BERIKCTAR &S BRI #ES DK
(FFR)#{TFFRCTIHEITE, HABKCTA BZEHRITZHERE, BT HEBHRARH
MRS HBEEFELONRAKEINIRES, TEEkE D ZHWFFRCTE, OAlEMm2
WiiTfE: BFFRCT<0.8, MizHMEREFEINEEMEN, FFRCT>0.81R1%,

CAGHE R % WEEBHITIRIBKEKRBER, REESFLINEMEH# NS

(B—1FE] RKK, &, TREM, TEHRRSMH:
GEREE] KK

A OB LIhEET M. E-mail: zhoul38762luo82@163.com

- 87



hECTHIMRIZE 20234038 £521% $ 034 S 516157

meE, BIIEFN, ECEBNEN TSN RN
EREEMNMRER. ZRURTEEREDHN—ZIREIkEE
= 50% M AT # k7 A9, O AN ER Mo

TTERRZES%: XAHDOR B EHBR LN (BT REE
EFREROERAE)HTHRM, MEIKGEN3I~THzZ, BULM
BMi, BHEIEZMA, BEXETFHREALMNIESHENMAUE, 174
DERE. K. ORI EOENEC. QI TFEEOYIE, WER
mMEARRZE. 0. DAEE. EEEE. BEMEE. EEES
Jo XBITERXSZ, NEELOEEFEEBR. ERE.
ElEgE, TEMEEEHINEE, SFBEE. HE. Kk
RENZREY, AT AONEI. FrEEERERBERAURRNE
i—ENE, MARRERARERLER,
1.3 MBIBHR FrE BEYITEIRFEKCTA. TTERRZE, H5CAG
BWE “StofE” B3I, HREMIZEA O R mIZ =R K
DAE TR E 1B
1.4 S E 0 RASIFERME SPSS 22. 09 5IE, HEA
BIUERT, 17x 8%, HEARA(x £ KRR, Tthik,
P<0.05 9B HITFEE N,
24 B
2.1 FRAFENERBFRERENBEE 10052 MCHDE
Eh, AN MERT, S GFEENPMERTIE,
EBKCTAR B IR E >50%89%1(75.42%), HBRKCTABX&HEE
IDEERE S ETEE>50%3E101171(85.59%), MALLKRERESR

o e

FiTFEN(P<0.05) WX,

2.2 BREIBKCTARESCAGRELL R CAGKEFFRCT<0.8
mME49%, WAL RIDEZAICH, SREKCTAKRE
FFRCT<0.8IME44%, LA OAEAMEEZEL406, TRENEK
CTAZBT ORI ERHZE84.00%, BERET6.09%, R4
90.74%, BRMETN{EST.50%, BRMETNESL.67%, KappalE/H
0.675, &2,

2.3 CTARRATTERESCAGRELR CTAKATTENEZS
Wr A O BERMEBEA26], @AREHEKCTAIL B O AL &R M f =
$990.00%, BRE84.78%, B 1H94.44%, PAMTNME
92.86%, PRMFRM{ES7.93%, Kappaf&#30.797, M3,

24 BEREEGEREH

R1 RRAZ EX AR BRI R I [(51) %]

WERE ERKCTA BHKCTABE S BE LEIE
FTI3R7E (04) 7(5.93) 3(2.54)
<50%( 1 &) 22(18.64) 14(11.86)
50%-~80%( 11 48) 47(39.83) 53(44.92)
>80%(ITI4R) 35(29.66) 39(33.06)
1009%(VI£R) 7(5.93) 10(8.47)
PA>50% 89(75.42) 101(85.59)
C
(2] ®

Bl EIANCTFH. B2 FE2AR SR SR %, BB 2h Ik v M 245 1k; E2C
ZRRDRGE. W3 EMERA K= EERE, EBERAEEE. B4 EHARE N
AATE R B gy EABAEE N B B AT S B BE 2.

]2 WRRIBACTARE S CAGRE L
TEARENAKCTA CAG alt
BRI ]
FRME 35 5 40
2] 1 49 60
&it 46 54 100

R3 CTAKATTERESCAGRELLR

CTABXSTTERZE CAG &it
PRI PR

PRI 39 3 42

At 7 51 58

&t 46 54 100

88 -

3

CHDR—FEZMOIER, SEATFHREEAR, BEHES
2F 4", ZRFEEEZ, PEREEENOEEE, TR
BRSSO MBET AL, OIEEBDZ MMM SH
&, RURERE, FOBETE#TESTMHE, HIOMED
FOMIREZIMR Y, 55 £ FHRHT(E R E BNk B s
BEROIBNER, WEERETCERENTGE. AFHRN
HITE. STAHEEE — MRS E N,

AARELMI00FIRMCHDEE S, £ 118% MER,
IMEGFERRMERFTIET, TRCTAREHERE>50%H
89%(75.42%), WAKCTABL &I L BER TR EIRZE>50%E
101f1(85.59%), FAKEREBERITEEN., TRIHFET
TEREEHACAGKREREE, BRFELYE, BHBERMS
RABEIES XS5, TRFBKCTA. TTEMEEE L.
WNAE. ERERS, EIRKZHTRBRANZ, Bk
NARBEEMLERS, BHLIRL. 212, BN

(F#e%E 99 10)



L |
N

BTN RNERN BRI, FRRNEAREREE,
Zit: EE31SH(DCE . DWIFI1H-MRS)8Y MRISY L ARE
MIZETERER T 2IRDCE FXAEB 2 SEHIMRI,

2EXH

[1]Jemal A,Siegel R,Xu J,et al.Cancer statistics,2010[J].CA Cancer J
Clin, 2010, 60(5): 277 300.

[2]Sharma U,Sah R G, Agarwal K,et al.Potential of diffusion-weighted imaging in the
characterization of malignant,benign,and healthy breast tissues and molecular
subtypes of breast cancer [J].Front Oncol, 2016, 6: 126.

[3]Sah R G,Agarwal K,Sharma U,et al.Characterization of malignant breast tissue
of breast cancer patients and the normal breast tissue of healthy lactating
women volunteers using diffusion MRI and in vivo 1H MR spectroscopy[J].J Magn
Reson Imaging, 2015, 41 (1): 169 174.

[4]Rahbar H,Partridge S C.Multiparametric MR Imaging of Breast Cancer[J]. Magn
Reson Imaging Clin N Am, 2016, 24 (1): 223 238.

[5]Zhang L,Tang M,Min Z et al.Accuracy of combined dynamic contrast—enhanced
magnetic resonance imaging and diffusion-weighted imaging for breast cancer
detection: a meta—analysis[J].Acta Radiol, 2016, 57 (6): 651 660.

[6]Fornasa F,Pinali L,Gasparini A,et al.Diffusion-weighted magnetic resonance
imaging in focal breast lesions:analysis of 78 cases with pathological
correlation[J].Radiol Med, 2011, 116 (2): 264 275.

[71Sah R G,Sharma U, Parshad R,et al.Association of estrogen receptor, progesterone
receptor,and human epidermal growth factor receptor 2 status with total
choline concentration and tumor volume in breast cancer patients:an MRI and
in vivo proton MRS study[J].Magn Reson Med, 2012, 68 (4): 1039 1047.

[8]1Sharma U, Agarwal K,Hari S,et al.Role of diffusion weighted imaging and
magnetic resonance spectroscopy in breast cancer patients with indeterminate
dynamic contrast enhanced magnetic resonance imaging findings[J].Magn Reson
Imaging, 2019, 61: 66 72.

[9]1Klomp D W,van de Bank B L,Raaijmakers A, et al.31P MRSI and 1H MRS at 7 T:initial
results in human breast cancer[J].NMR Biomed, 2011, 24 (10): 1337 1342.

[10]Ramazan A,Demircioglu 0,Ugurlu U,et al.Efficacy of single voxel 1H MR
spectroscopic imaging at 3T for the differentiation of benign and malign
breast lesions[J]. Clin Imaging, 2016, 40(5): 831 836.

[11]Montemezzi S, Cavedon C,Camera L,et al. (1) H-MR spectroscopy of suspicious breast
mass lesions at 3T:a clinical experience[J].Radiol Med, 2017,122 (3): 161 170.

CHINESE JOURNAL OF CT AND MRI, MAR. 2023, Vol.21, No.03 Total No.161

[12]Aribal E, Asadov R,Ramazan A,et al.Multiparametric breast MRI with
3T:Effectivity of combination of contrast enhanced MRI,DWI and 1H
single voxel spectroscopy in differentiation of Breast tumors[J].EBur J
Radiol, 2016, 85 (5): 979 986.

[13]Pinker K,Bogner W,Baltzer P,et al.Improved diagnostic accuracy with
multiparametric magnetic resonance imaging of the breast using dynamic
contrast-enhanced magnetic resonance imaging,diffusion-weighted imaging,and
3-dimensional proton magnetic resonance spectroscopic imaging[J]. Invest
Radiol, 2014, 49 (6): 421 430.

[14]Kul S, Cansu A, Alhan E, et al.Contribution of diffusion-weighted imaging to
dynamic contrast—enhanced MRI in the characterization of breast tumors[J].AJR
Am T Roentgenol, 2011, 196 (1): 210 217.

[15]Pinker K,Baltzer P,Bogner W,et al.Multiparametric MR imaging with high-
resolution dynamic contrast-enhanced and diffusion-weighted imaging at
7 T improves the assessment of breast tumors:a feasibility study[J].
Radiology, 2015, 276 (2): 360" 370.

[16]Vassiou K, Tsougos I,Kousi E,et al.Application value of 3T (1)
H-magnetic resonance spectroscopy in diagnosing breast tumors[J].Acta
Radiol, 2013, 54 (4): 380" 388.

(7] B RGE, A, 9905, . 418, ARG FHIABE L NE ], =
CTFMRIZ R, 2016, 14 (5): 65 67.

[18]Bogner W,Pinker-Domenig K,Bickel H,et al.Readout-segmented echo-planar
imaging improves the diagnostic performance of diffusion-weighted MR breast
examinations at 3.0 T[J].Radiology, 2012, 263(1): 64 76.

[19]Pinker K,Bickel H,Helbich T H,et al.Combined contrast-enhanced magnetic
resonance and diffusion-weighted imaging reading adapted to the "Breast
Imaging Reporting and Data System" for multiparametric 3-T imaging of breast
lesions [J]. Eur Radiol, 2013,23(7): 1791 1802.

[20]Rahbar H,Zhang Z,Chenevert T L,et al.Utility of diffusion-weighted imaging to
decrease unnecessary biopsies prompted by breast MRI:a trial of the ECOG—
ACRIN cancer research group (A6702) [J].Clin Cancer Res,?2019,25(6): 1756 1765.

[21]Bickel H,Pinker K,Polanec S,et al.Diffusion-weighted imaging of breast
lesions: Region—-of—interest placement and different ADC parameters influence
apparent diffusion coefficient values[J].Eur Radiol, 2017, 27 (5): 1883 1892.

(22] 2. FLRRARAE AL 0k AR S MR PR T35 W7 AL AR B AL XS B8 047 [0]. e [EICT

FoMRIZ¢ 75, 2016, 14 (1): 66 68.
(WfsBEA: 2021-02-14)
(BRIF4REE: 7)BREE)

OO OO0

(E#%55 88 )

REHARYE, THENEENRESRE, SREKCTABRSTTE
BUERSTFRmpRRFBCTAR N Y, MRAMCAGKS
FFRCT<0.8M%49%, LR CMERMEE46%5], TRENBKCTA
WEFFRCT<0.8ME44%, LU ROMEIMEBEELE, TR
BRCTAIZ B O ER IR Z 5184.00%, SUREET6.09%, HEM
90.74%, BAMFNEST.50%, BAMFINMESL.67%, KappalEh
0.675. TWIREHBXCTATEL AR IR T T2, HRGESS S
EBHOE, TR, BHREY. TRSEREFW, SRNERFR
Fif, ABETRENENSERSHTEE, LERED
E70%/min, RERESELEKRE ", HRERER, CTAES
TTERZ LM RO M B E 426, TIREHAKCTAIZET OB ER M
MR A90.00%, BUREES4.78%, 1521494.44%, FAMETRN(E
92.86%, FAMTNEST.93%, Kappafd#10.797, DM EYS
ODES R EINAEERE M, AOBREAKE, mKRERS
OEREMRER, MEOIEENL, WERRS, H#—FRES
EH0ThaE™, TTERE @ ONEERBNIEOEST, T
EOERRMKEIIEE, FSOESHNEM, TONBEES
BEREPEERANMKE, CTARSTTERZAES AR
T FHOERE S B OIS ™ ERE R RN OHEERERS
1, REISHTRE R,

& FERR, SREHBXCTABLSTTER & a8 TN BIIRAFR
BMONEM™ERE, WEE, BEE. NMSEESMNE, R
B {TCAGK TS M B BRA G EE B E B REUXFE NS o

e P

(V) M, R AR TR 90O B AL B L 8 0 ) 3698 28 4
microRNA-499K T R 5 o 3 e foc ALE H B 40  H (1]. o BT SUAG B 3 2
,2020,30(2): 104-108.

(20 JR 8, R A IR, KRR, . IR B0 B HS AEAE Ah M BT A 4 A BL QRS I iy Al A AE X
HEENEEMGXF ], B KFFR(EFH, 2019, 39 (10): 1162-1166.

(3] AR R A, 2ol . AR 75 3 2 Bk V9 o LR JEE 5 350 W S 4R 30 ik 58 AR A6 G L B
ME L (7], o B IR E 2 4 %, 2020, 30 (6) : 105-109.

41T 2, B9, RN, 4. TRk = %8 2540 XA KA R ® 5 Bk SR
ABANTEIT B X A R E o (1], R EE IR A &, 2020, 35 (1)1 37-42.

SIREM, 2R 4%, XTIk, %. % B8 CTI4 & % 178 30 7R 30 Bk o ARAE AL b0 ik
o7 R0 LBt B op BB (D], b I R AR 2o 2, 2017, 20 (6) : 693-696.

(613K 2., k. 4 J 48 7 o 2 B 72 2 4 )L 56 R Ve 3 20 kol b2k % 5 B 0 o I JR A (R
(30 e R i 48 22 =, 2017, 33(7): 675-677.

7] 33 AL K 0 BCT ML A B AR BB A 3 250 o, T 3 7 00 L ke i 8 90 B4 LD o
B 254 5 I K, 2020, 20 (7): 1094-1095.

811 IR, X3, M, %. ¥mLEH LM AR EFFENAEREE U] PEX
AR R2020,40(8): 1577-1580.

01X R4, KA LT, # A, 46 @ 3T P SIRTIF AR S AL Bhotn / F 0B JE A ML 4 38 3%
P (7). o ] B A 3B e R, 2020, 36 (4): 644651,

[10] 5% Balf, B4, k4%, 4. CTETR A BB EFE M T “—3k X BA
JeHE R (0] W R AU & 24 &5, 2018, 37 (12) 1 175-178.

(111 &4, TR, B, . 508550 ACTN UL iE 25 & 4k 2 kCT 4 Bl 3t @G ik
W JU R 5 BT OB (T]. R SO 40 R, 2017, 51 (4) £ 246-250.

[12] ALY, R A, B, . TR BRCT L4 % B 38 45 69 A Mo % & 23038 L
B B4 WA (1], R E B 407, 2018, 43(1): 33-37.

(3] 2, Rl LR, . “foub X7 R ANk R GIT 730 IR 30 ik
% A R A e R P R T B R A (D). P B IR 44, 2017, 32 (1) 17-20.

(141225, X 2 ¢ 25 F Z 48 BEAR 77 € B 4T 78 & 8 AN NI 9T J G 16 ILAE 36 R0 o
[J]. PP E G400 it 4 7 26 =, 2018, 16 (9): 1233-1235.

(151 E/NGE, 882050, /AN, 4. Soih = 4648 7500 3 B8 B3 6 0 R 30 Bk AR AR bt o
MR A PR (D). R e A M B TR 40, 2018, 24 (3): 220-223.

(s HER: 2020-06-14)
(KRR R

99



