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= Abstract =

Interobserver Variability in the Assessment of Coronary Arteriogram
— Comparison between Visual and Computer based Quantitative Estimation —

Young Dae Kim, M.D,, I Park, M.D., Sun Taek Kim, M.D,,
Hyun Guk Do, M.D.,, Moo Hyun Kim, M.D,, Seung Jae Joo, M.D,
Chang Woon Kang, M.D,, Ki Hyun Kim, M.D., Jong Seong Kim, M.D.
Department of Internal Medicine, College of Medicineg, Dong-A University, Pusan, Korea

Background : Conventional visual assessment of coronary arteriogram is fraught with large
interobserver variance and disagreement with pathologic findings. Thus quantitative coronary
angiography has been recently developed to meet the requirement of more reproducible measu-
rement of severity of coronary artery disease. This study was designed to evaluate the interobser-
ver variability of quantitative coronary angiography and its usefulness in clinical application.

Method : Three independent observers analysed coronary angiogram of 31 consecutive patie-
nts by visual assessment and quantitative measurement using computer based algorithm.

Results . 1) There was considerable disagreement between 3 observers in the identification
of significant coronary stenosis. Complete agreement was achieved in only 29/61 (47% ) coronary
lesion and agreement of more than 2 observers in 41/61(67%) lesion.

2) In visual assessment, the largest interobserver variance was found in acute marginal artery
and distal circumflex artery, whereas the least variance was observed in proximal right coronary
artery.

3) The average interobserver variance was 13.3% in visual assessment, 149% in geometric
analysis, and 10.5% in video densitometric analysis. There was no significant difference between
these values.

4) Visual assessment was noted to overestimate the severity of stenotic lesion, by 5.6% compa-
red to geometric analysis and by 11.8% compared to video-densitometric analysis.

Conclusion : These findings suggest that identifying significant lesion is major source of
interobserver variability in both visual and quantitative analysis of coronary arteriogram. In
addition, suboptimal image quality was responsible for the inability of quantitative analysis
to reduce the variance. These factors seem to be major limitation of quantitative coronary

arterirogram.

KEY WORDS : Interobserver variability * Quantitative coronary arteriography.

- 857 —



M =

T AN FATY HHY HxEE ¢
AdFe AAPse Fao AAoln ol Hite
AEHo2 #FFY 293 vebhd P& o
S @Eo) &3 sioh 2y ol E FaF
Hrte #EATY Holrt AFH oz Yt
B ool Y, BPA 23E JF JES 4
Az FeRog gz A mHa &
FFdo] &2 BATH2Y FrH7} gol
A79 EEHZIF 5 Jevtd o A

A71H 2 Q. g Zefol oA EdE]
AN EE FAH Aleolv BEAF] F-H (regres-
sion)o]] T ATE ok o AEAYUL AFHQY
HEAAY Frrg ga7skn Y.

BFH B5Y Y& o3 87 #8317
A8 MEE Reg x7)9] RRE(aliper)E o)
SIARHOY AFH £ (algorithm) & ©] &3
qagdel AT Doy, @aZe @x30),
39 =& A (videodensitometry) o] o] g A g!7190%
o o] s A ol FFH AEFAZY
£ F3F TFA Arle FEA HolE Fole
9 Py AR FHE 258 Fon
A JoH. ey FFH FFYRIEE
AlZko] o] AWtk Ao, P4 frame WA o]
M 294 Fxsle g2t Holsl UsF U
SWolyap), YFR AL 9§ Huo Mgoie
AZ 233 BA g2A He 2AFL A
9\}\;}2!)'

mEbd 2 A7 AZE W ¥ 8
z94% A4 BZA WolE LRI o]
F8H #& AHG gz 44H {849
B Hoetnat st = FEA Holo] BAE
2821g golrnA A=A

rO
Mo oo B R d
o

HATCHAL B

oy o

1992 79RE 9UAA Eolojst R&WY )
Sl Aste] BAFY 2G4 AYLL 3199
Bz TS A WAZ 109, BAA WAS

139, FHA2ZN% s30T FFrbo] 51,24
(86 M 5-E] 74M174R)), FoiulE 22th 9o R oH(Ta-
ble 1).

2.

O #EYZzYe | A= focal spot size 0.6/1.3
am, 373 22/17/14cme)] trimodal image intensifierS
Z+% £ SiemensAle] angiosystem Q. 2 A, 2 30
frame?] & 2 2+, Arriflex camerao]] 7] & 3}¢it}.
FAZLEE oo wEt AF, FeAAL FA 4
Zdg JREAZAME Fr1ehdd.

0%

e
=

Table 1. Paticnts characteristics in study groups

male female
Stable angina 8 2
Unstable angina 7 6
Acutc MI* 7 1
Total 22 9

*MI . Myocardial infarction

Lesion location
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Projection

1 : Anteroposterior view

2 : Right anterio oblique, cranial angulation
3 Right anterior oblique, caudal angulation
4 . Lateral view

5. Left anterior oblique, cranial angulation

6 : Left anterior oblique, caudal angulation

Fig. 1. Designation of lesion location and projection
angle.
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i) 71313t A =Y (geometric analysis)

a)

- Midline

AEE 7 233 centerlined] 43¢l Z scan-
lined]| A] digital dataE sampling3} <] gray scale 34
(Fig. )& 731 ol§ AFE &g olgshd]
Yxtu) & S (maxima) 3} 230| £3H 9] 60% F
TARE B8 BAZA HARRAG A @82

Fig. 2. Dilncation of vesscl contour by computer based
algorithm.
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1st derivative

2nd derivative

/ -

/

L4

xB

Fig. 3. Edge dctection by geometric analysis.
a) Drawing of multiple scan line along the midline.
b) 1st and 2nd derivative curve of gray scale.
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Table 2. Agrcement for identifying significant steno-
sis

\_-Agrccmcnt 3 g )
Lesion
i 1
2 1
3 1
4 I
5 1
10 1 1
11 2 1 2
12 5 2 1
13 6 1 3
14 1 1 2
15 2 4
16
17 1
18 1 1
19 2 1
22 1
28 1
Total 29 13 19

Table 3. Intcrobscrver variability in cach locaton of

lesion

Location Variability(mcant $.D.)
10(AM) 250+ 0
16(D2) 24.5+ 34.6
19(dCx) 18.8+£17.0
15(D1) 18.0+24.6

2(mRCA) 147+ 10.5
13(mLAD) 13.0+ 148
3(dRCA) 120+ 104
12(pLDA) 1.6+ 95
11(LM) 10.0+12.3
14(pCx) 10.0% 19.3
18(dLAD) 10.0+ 14.1

1(pRCA) 6.7£11.6

LM =lcft main coronary artery, p= proximal, m=mi-
ddle, d=distal, AM=acutc marginal branch, D=diago-
nal brahch,

LAD=lcft anterior descending artery, Cx= circumflex
artery, RCA=right coronary artery
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Table 4. Intcrobscrver variability in cach method

1. Visual asscssment
13.3%10.7% "
2. Computer based quantitation

Percent stenosis .

— Geometric analysis

L 149+£8.0%*
Stenosis diameter £ 0.36+0.2%

— Densitometric anavlsis

10.5£6.6%*

Percent arca stenosis © 8.3+ 5.5%*

Percent stenosis

Percent stenosis -

*No significant difference between cach methods

Table 5. Diffcrence in percent stenosis( % S) between
three mcthods

(paired t test, *p<0.005)
. Visual-gecometric % S
Losion - - t P
Visual-densito % S
l(pRCA) -3.211% 14.53 -0.54 0.61
8.62117.33 1.22 0.28
2(mRCA) 19.43+% 4.06 11.71  0.0001*
23.62+ 10.85 5.33 0.0031*
3(dRCA) 6.751+ 19.47 1.34 0.20
1047+ 11.21 3.65 0.0026*
11(LM) 9.651+ 20.03 .18 0.29
22.80+ 23.39 2.39  0.063
I2(pLAD) 7.87+10.32 295 0.011*
7.63% 6.33 4.67 0.001*°
13(mLAD) 586+ 9.37 2.66 0.017*
1548+ 19.16 3.43 0.032®
14(dLAD) 10.90+ 3.98 4.74 0.042°
18.87+ 3.98 8.21 0.015*
IS(pLCX) -3.00£11.25 -0.46 0.69
5211 15.54 0.73 0.54
19(dLCX) 1.45 12.36 041 0.69
7.79 13.70 1.97 0.075
(Visual - gecometric) % S @ 5.58+ 13.70(1=3.98
p<0.05)
(Visual - densitometric) % S : 11.81+ 15.45(t=7.31

p<0.05)
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