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[ Abstract] Objective To investigate the correlation and the concordance of stenosis severity in patients with coronary artery disease
(CAD) by physician’s visual assessment and quantitative coronary angiography ( QCA). Methods Clinical data of 101 CAD patients
with at least 1 lesion of =50% stenosis identified by coronary computed tomographic angiography ( CCTA) and undergoing coronary
angiography (CAG) at same period ( <1 week) in our department from June 2016 to January 2017 were collected and retrospectively
analyzed in this study. According to the lesion sites by CAG results, 2D-QCA software was employed to assess the coronary stenosis,
and the results were analyzed for correlation with visual assessment. SPSS statistics 17. 0 was used to analyze the data. Pearson linear
correlation analysis was performed for correlation analysis, and Kappa test and Bland-Altman analysis for consistency test. Results
There were totally 164 target lesions in the 101 patients, accounting for 50. 6% (83/164) in the left anterior descending branch,
18.9% (31/164) in the left circumflex branch, and 30.5% (50/164) in the right coronary artery. Pearson linear correlation analysis
indicated significant positive correlation between the visual results and the QCA results (r=0.745, P <0.01). A weighted Kappa of
0.453 was found, suggesting not good enough concordance between the 2 measurements in assessment of stenosis. Bland-Aliman
analysis showed 4.9% (8/164) was beyond the concordance boundary, indicating unsatisfactory concordance. Conclusion There is
good correlation in the assessment of coronary artery stenosis by visual assessment and QCA, but the concordance is unsatisfactory.

[ Key words] coronary stenosis; visual assessment; quantitative coronary angiography

This work was supported by the Key Program of National Natural Science Foundation of China (81530058 ) and the National Science
Funds for Distinguished Young Scholars of China (81325009).

Corresponding author: CAO Feng, E-mail; wind8828@ gmail. com

BEFRERE . CIEAREE AR CT & SFRAH T TIE ORI 2, B8R 30 ki #
%2 ( coronary computed tomographic angiography, CCTA)  (coronary angiography , CAG) {52 R4k 76 IR 3 Bk Bk 72

IS HEA: 2018 -02 -09; {&E HEA: 2018 - 02 -25
E€WH: BERAAPFEESE I H (81530058) ; BZRA L HFHEMNFE4 (81325009)
W(EEE: HFE, E-mail; wind8828@ gmail. com



.352 . hippiEgmpEpdut NIS4ES A28 H 4517% 558 Chin J Mult Organ Dis Elderdy, Vol.17, No.5, May 28, 2018

B SR , AREEEEARPEESKEERS
RVMERE ML R AERE , ATk ERBITEK
5548 3l ik A A ( percutaneous coronary intervention,
PCI) AR, {B B 3P4 4R 3 Bk i e 2 12 AR A A v
B, [F— R & TR A (7] Bt 5 T % [ AR ) St AR 3t ko
BINEA A AR B3 , China PEACE #t5tR B
5 € & 58 1R 3l ik & % ( quantitative coronary angio-
graphy ,QCA ) A7 84445 A 1, BHINEE #A R IRl —
FRMEPRAEREEE, 0N RE G
i 50% 17 PCI {3, QCA B aHrid Jy IR AR i
BRAERBERARE 0%, EEHEHNBERERT
60% ", QCA Hif v BLAE S Mt 4R 5l ik 1 300
BHAHED  CHIEH A R FERS, (2
A LMB KRR B R BREE K2R, B QCA #4E
B3 BRI 6 i A 298 KA K P eI A,
TR F R R B A B R e R 3h ik B A 2
o RICEAIXS B AT QCA BAFIEAl R 3 k%
AR R SO K — B AT T 2T o

1 WREFE

1.1 ®FEITH

Il B 44 2016 4F 6 H & 2017 4F 1 B fEME
REB.OIMENRE.ORBE 101 4], Xd 5 #%
62 ), 2tk 39 1, 4E % (60.5 £9.8) & . HANRIHE:
(1) CCTA IR HRERE =50% 5 (2) #
HA1T CAG, B}[E]F1 CCTA MHZ A 1 A (3) H#ilH]
REESMOME S HRRRME: (1) TERE
BE CAG BB (FHIKEARTESR) ; (2) CAG RER
BARCGRZBFAA A5 KR AR ZR T RERE) ;
(3) = A A BANIH CAG B,
1.2 HiE

HEMROIEH R, IR BEHEL F
VR AR ER . ECRERE R S ILE. S
R MILAE 3 R S I 0 5B 2 03 L 43 3 e PR 12
FIEITEER. B RE RGN RD ZRE
B CT 45 K18, CAG R EFBREWE
(18 Bek) ™ AR E (F ) BB N KE
A (MR K =20 mm, RE/D 1/3 IS KEBR
15 3 b3 3 AL =50% BRASRAS) L R 2B IF
B PCLIGYT -
1.3 Medis-QCA &5 #7

QCA Mtk Medis 2 &) QAngioXA7.3 &7,
RIEEH B E CAG 4 BT 82 S 2B J Az, LA
2D-QCA MM & BB B A M 4 X B 2. 2 IR L
BHRPREREMRZKE, MIAEMRE CAG B

HMRERE KEKE ERTEHLLUERE N
WEBREHT I, WHEREFATHEZRE
R, 14 T AR 59 € B A BR AL, e UM
MIEFHRERRER, BELBROT, (1) ER:
LI SF 2 6F REESRITBE SR KER.
e #HICKFETERRZLE, (3)KIE:
QCA 4 B kiR P.L L RIRANM BB, B E
THATHE, (4)1H57:QCA RHFERSENEE
2 B AR AR AL, i AR
1.4 ZritEaE

N A SPSS 17. 0 St 84X B iE#1TAL B, it
HOF BB 73 % KR, Pearson MR Bl 5
QCA ATl RSN PR A B AE et . 2 FITAL
R 8R4 Kappa #239 & Bland-Altman 2 47i%
fT—3ERE, P<0.05 AZRAEGITEE L.

2 &5 R

2.1 BEEFRER

101 B B 22 E P340 (62.4 £4.3)% . &
I JE BB #% 55.4% (56/101) , ¥ bR 7% R % 26.7%
(27/101) , & Hg I 5 B8 3% 29. 7% (30/101) , WR HH &
#23.6% (24/101) , 3t 164 FHURAS , Hp R &
TR AE 50.6% (83/164 ), 7 Bl jE X K A 18.9%
(31/164) , 45 R KR 2E 30. 5% (50/164) o
2.2 HillF1OCASR 4 & 7 A 35 Bk Bk B R4 %

SHT

Bl 5 QCA #R{4/E Pearson L MHH RS HT 45 R
T, PIE BIEMRX(r=0.745, P <0.01) , MHRRK
ZHAE(E1L),

100 -

(o=}
[==4
T

(=)}
<
T

B
fengd
T

=0.745
P<0.01

Visual assessment (%)

b
)
T

>

20 40 60 80 100
QCA assessment (%)

E1 BEWE QCA W KBIRkIEEH] Pearson Lt
X2
Figure 1 Pearson linear correlation analysis of visual and
QCA assessment for coronary artery stenosis
QCA; quantitative coronary angiography
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Tablel Distribution of lesions in visual and QCA assessment

Visual QCA assessment

assessment <50% 50% -70% >70% Total
<50% 34 4 1 39
50% -70% 13 26 2 41
>70% 6 35 43 84
Total 53 65 46 164
QCA; quantitative coronary angiography
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Figure 2 Bland-Altman figure of visual and QCA assessment
QCA ; quantitative coronary angiography (n =101)

3 Wit

CAG 3R e PR A B e R 3 Bk B 7 R R 7R Kk
BRI E ATRY B8RRI 58 E
RS, AR E B HER B U35 86 AL E
2L, AME S s B E SR O M E E 4R
A1 SEF AR, R B W7 5 A e
RREE, A SRRy 50% ~T70% H RN, Bl
WA R T Rt R "

AT BN 101 4 B 164 STHLTAR It B
7B gAY, R BB IAET S QCA PGS RA IE
HEX 4k, 73 A Kappa £33 & Bland-Altman [& 5347

PiE —3%, Kappa 8.7~ —F (M —M, 7E Bland-Al-
man B F,4.9% (8/164) iFfli it T — B F
R, B 55 R EE P9 B P & %o T+ R S 2R Ay
BRIRZWET 37.81% , $il] HIFA5 5 QCA 3Kk
W B —BE R R, TEBEATIRYY T R HEE, A
BRERbSFEIGYT T REHE.

Bkl & QCA M ETEFE R, QCA
RIAGTEGEM TN ERERST, WHEZ
A SR S , BE AR AR B AR BE B 3 i, 3 T AH R
R TOIR R B R 2 QCA PEAL Rk =B
R n. BRARIR™ Ari B S RIER—
ERRB QCA P4 E, ME Y EX KERE >
50% H)FRZER A i HR AR . R H A
—BREE SRR BNGE Ny B
BVEH WS R (intraoperator variance ) JZ B2 4E & |a] 2
5# (interoperator variance ) o] mEEmERESER
FRo FHRORE A i 5B A o] T 388 & T AR A2 F2ok 3
et (EREETE B AT T, B R BN A
WrHeZE 7B B AT SR AR . 4H/0N LB R AR R I B A
FRE WEB AT R AR RERE™ . R
ZLBKERMNEN A TEER N, A F8#1E
EXTHEFERZE R B 45 RIFE AR, B i R B IR
MEVIDREBR I, MEA SR ER RIS
Ml 08T , 7B R 1 7 i e R B K L s 2, R
RERE, REBRGRMRERL. ATHEI,QCA
KU B BRRE IR E R G REN
ASZZH INARRRE M TS ¥EER. HET
LAY R A R B4 5l QCA TP4k AR 3l fkopk
ERENRE <5.8%" . BHHEEKREREL
B PG AR S KR AR B, QCA 344 B Ik
R BB 2R A IR R BT SR ATARTR

AR R AP LOIR, AARRERPER D,
T REREIEE &EROINE E ST IRR
Bk, A BETE SEE Pl QCA HA4F Il IR B I
WL B W B D0 M. (R B SR B Bk R ST AR B = 4R 4
g FFAE ] R S R AR X AR, R4 A — P T
R4 RVPAE R 3 Bk AR IR TR — S B AT o

(&% k]

[1] Zhang H, Mu L, Hu S, et al. Comparison of physician visual
assessment with quantitative coronary angiography in assessment of
stenosis severity in China[ J]. JAMA Intern Med, 2018, 178 (2) ;
239 —-247. DOI; 10. 1001/jamainternmed. 2017. 7821.

[2] Reiber JH, Kooijman CJ, Slager CJ, et al. Coronary artery dimen-
sions from cineangiograms methodology and validation of a computer-
assisted analysis procedure[ J]. IEEE Trans Med Imaging, 1984,



- 354 -

FhiepiE LA ERRAE 0184ES H28 H 174 £58 Chin J Mult Organ Dis Elderly, Vol. 17, No.5, May 28, 2018

(3]

(4]

(5]

(6]

[7]

3(3): 131 -141. DOI: 10.1109/TMI. 19 84.4307669.

R, XER, 28E, ¥ ERIIMEF=ZLERSERT
HEREXHAI]. FEAMS ARSI, 2008, 1(16) .
12 - 15. DOI; 10.3969/]. issn. 1004-8812.2008. 01. 00.

Li Y, Liu HB, Gai LY, et al. Comparative analysis with three
dimentional reconstruction coronary angiography and conventional
quantitative coronary angiography[J]. Chin J Intervent Cardiol,
2008, 1(16) . 12-15. DOI. 10. 3969/]. issn. 1004-8812. 2008.
01.00.

Patel MR, Calhoon JH, Dehmer GJ, e al. ACC/AATS/AHA/
ASE/ASNC/SCAL/SCCT/STS 2017 appropriate use criteria for
coronary revascularization in patients with stable ischemic heart di-
sease; a report of the American College of Cardiology appropriate
use criteria task force, American Association for Thoracic Surgery,
American Heart Association, American Society of Echocardio-
graphy, American Society of Nuclear Cardiology, Society for Cardio-
vascular Angiography and Interventions, Society of Cardiovascular
Computed Tomography, and Society of Thoracic Surgeons[J]. J
Am Coll Cardiol, 2017, 69(17) . 2212 - 2241. DOI. 10. 1016/
j. jace.2017. 02.001.

Reiber JH, Serruys PW, Kooijman CJ, et al. Assessment of
short-, medium-, and long-term variations in arterial dimensions
from computer-assisted quantitation of coronary cineangiograms[ J].
Circulation, 1985, 71(2) ; 280 —288.

De Bruyne B, Pijls NH, Kalesan B, et al. Fractional flow reserve-
guided PCI versus medical therapy in stable coronary disease[ J]. N
Engl J Med, 2012, 367(11) . 991 - 1001. DOI. 10. 1056/NEJ-
Moal205361.

Nallamothu BK, Spertus JA, Lansky AJ, et al. Comparison of

clinical interpretation with visual assessment and quantitative

(8]

[9]

[10]

[11]

[12]

[13]

[14]

coronary angiography in patients undergoing percutaneous coronary
intervention in contemporary practice: the Assessing Angiography
(A2) project[J]. Circulation, 2013, 127 (17): 1793 - 1800.
DOI. 10.1161/CIRCULATIONAHA. 113. 001952.

Ng VG, Lansky AJ. Novel QCA methodologies and angiographic
scores[ J]. Int J Cardiovasc Imaging, 2011, 27(2), 157 - 165.
DOI: 10.1007/510554-010-9787-9 (2011).

Raphael MJ, Donaldson RM. A “significant” stenosis; thirty years
on[J]. Lancet, 1989, 1(8631) . 207 —209.

Campbell PT, Mahmud E, Marshall JJ. Interoperator and intra-
operator (in) accuracy of stent selection based on visual estima-
tion[ J]. Catheter Cardiovasc Interv, 2015, 86(7) : 1177 - 1183.
DOI. 10. 1002/ ccd. 25780.

Fleming RM, Kirkeeide RL, Smalling RW, et al. Patterns in visual
interpretation of coronary arteriograms as detected by quantitative
coronary arteriography [ J]. J Am Coll Cardiol, 1991, 18 (4):
945 - 951.

Desmet W, Willems J, Van Lierde J, et al. Discrepancy between
visual estimation and computer-assisted measurement of lesion
severity before and after coronary angioplasty [ J ]. Cathet
Cardiovasc Diagn, 1994, 31(3) ; 192 —198.

Faxon DP, Vogel R, Yeh W, ez al. Value of visual versus central
quantitative measurements of angiographic success after percutaneous
transluminal coronary angioplasty. NHLBI PTCA Registry Investi-
gators[J]. Am J Cardiol, 1996, 77(12) . 1067 - 1072.

Tu S, Hao P, Koning G, et al. In vivo assessment of optimal
viewing angles from X-ray coronary angiography[ J]. Eurolnterven-
tion, 2011, 7(1) . 112 - 120. DOI. 10.4244/EIJV7I1A19.

(%% THE)

(PEZFZHERRAT)IEXMERRREEE

JIRE KRBTSR T HE) ™, R R 22 Bl 1) B R, RTIXTAF & T FU 4 4R 918 SOT Bt 8l , MR R R
(HER EN EARRESTEHTE ; (2) RAEAE N SEAKFHRFTHERBTRRIIRI; (3) XGRS REFTEEFIE.
JUESR DA PRBE 8”7 & RE I 3C, AEE LIRS TR AR R MR B Bt B . R TIXTRF S AnvE B RR A4, BIDBRE o B K
:FIJFHO

Hihik: 100853 JLITTH KB, 28 5 (PARBE SR E BORARE) ME

H3E: 010 - 66936756
Rk : www. mode301. en
E-mail: zhlndqg@ mode301. cn



