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Evaluation of right coronary artery stenosis by real-time three—dimensional echocardiograph

LU Xia—min, CHANG Lin, ZHOU Chang—yu
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Abstract Objective: To detect myocardial segment motion, time and volume parameters of right coronary artery in patients with coronary
heart disease by three—dimensional ultrasound (RT-3DE). Methods: Eighty—seven patients with unstable angina were diagnosed with
right coronary stenosis by coronary angiograph. According to the conditions of coronary arteriostenosis, patients were divided into group A
(47 patients, coronary stenosis <75%) and group B (40 patients, coronary stenosis = 75%). Coronary angiography showed no marked
stenosis in 68 patients of control group. All candidates underwent RT-3DE to get left ventricular 17 segments range of motion (EA), the peak
systolic ventricular momotion time(TS), segmental end diastolic volume (SEDV),segmental end systolic volume (sESV), and calculated left
ventricular segmental ejection fraction. Some parameters were obtained by ROC curve analysis and discriminant analysis. Results: (1)
Compared with group A and group N, the EA of inferior, posterior septal basal segment, middle segment and posterior basal segment and the
sEF of inferior, posterior septal and posterior basal segmentin of group B were significantly lower (P<0.05). However, no significant
difference between group A and group N was found in EA and sEF. And no significant difference in TS was found among three groups. (2).
sEF and EA of inferior basal segment were taken as independent variables to establish discriminant function Y=0.830sEF+0.481EA (P<
0.001). The critical value was Y=0.653, with total accuracy rate of 87.36%, a sensitivity of 82.5% and a specificity of 91.4%. Conclusion:
RT-3DE can accurately assess segmental myocardial range of motion and systolic function, and choosing the appropriate parameters to
establish the discriminant function may be useful to predict the pathological change of coronary arteriostenosis .
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1.2 BEMNEAEE  CFIHA R =8 Philips
iE33 SR =450 W 7S 2 W, Bl A X5-1 #:3k,
WA 1.0-5.0MHz HA S = 4EAEHL QLAB 3DQ
Advanced € T RE P I BCA QLAB CMQ #X
PFREFF IR RS T AR, , AT T A2 ST B s hT o
1.3 =42 FEGBERE NERIE ZREFR
e M7 B R ST ] 250 s M R RO
R, T 55 RO IR0 T H I 2DE Kidr, )5 3l
22T “Full Volume” WAGAE K, RAETHLE 4 N0 3)
JEEATE B 4 35 7 A A5 T = e I S A7 0
T, #EA QLAB 3DQ Advanced & &/t
¥, 53l QLab 2384, W H 3D Advanced f#if4,
C AR B PR AE O LY BEE Y12 SR (EA ),
Wi B0 F A8 BB RT ] (TS), 15 B EF ik R A
(sEDV), 7 Bt 45 K A FL(SESV) , R A KB 42
% BB I 4> %0 (sEF) =(sEDV —sESV )/sEDV
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Tab 1 The comparison of the average EA among groups(x+s,mm )

PEEATGEIT 3T o THER PORER F s 7, PRALR]R
FHASTAEAS ¢ /G55, 22411 LR FH O 22508, LA
P<0.05 H2ZEFA G EE L. XA 51T ROC
28T, A5 Hh A e bRl 4 T AL, St 45 48 AR i
MU USSR . IR T AR i 4
B TR AT B F RO T N A A B
2 #R

21 ANgEBEFHNRBABFEARFLE Ak
ZH R E T BN AR AR AR . A I v I R PR 4
S VR AR 2 R RIS A R P R A 28 S AR
EHEE(BMD T #2257 (P>0.05) .

22 FHiEhwe ki B AT T REELE B
HRE) B L ) B 3 i BN Hp ) B B S5 BE LIS B FA
fHII B/ NT A B2 N 2H(P<0.05),A 205 N 42 0]
B 2200 (P>0.05). TREEOIREE M REHH BE EA
{3 41 A e B 22 5% (P>0.05), IL3% 1.

23 K& dpikkar R iR 3 AR E AT R
JEBE R BE O AR B, JEBE R [B] B L RS Bt L ]
B TS ¥IoH i 25 5 (P>0.05) , W3k 2.

24 EE A (SEF)eEs BB HE AL T REILR
Bt R B L BRI 5 BESLICEE sEF B /NT A 4
K N #H(P<0.05),A 415 N 212 [a] JC B g 2 5] (P>
0.05), 0.5 3.

AR n TRERLEE T EEPE] B TREOIE JERPEAEE B S AR A B SRR B S B
N2 68 7.64+0.89 7.81+0.69 7.46+0.88 7.85+0.73 7.87£0.71 7.73£0.72 6.83+0.66
A4l 47 7.48+0.71 7.74+0.82 7.61+0.96 7.72+0.74 7.74+0.36 7.61£0.48 7.08+0.74
B4 40 4.57+0.63** 4.65+0.74%* 6.78+0.89 4.58+0.81** 4.71+0.73 4.3120.77* 6.52+0.49
F 1.484 1.398 1.341 1.496 1.432 1.441 1.252
P 0.043 0.045 0.106 0.033 0.041 0.037 1.073
5 N4 Eu#, #P<0.05; 5 A 41 L4, P<0.05
F2 3AMBSHILE (e, ms)
Tab 2 The comparison of the average TS among groups(xs,ms)
HHl n T RERLCE T EErPE] B TREORE EIIEE S I R EI= SRR B S RE PR B
N4 68 32.769.74 31.18+9.28 29.56+9.84 32.71+9. 63 32.41+9.74 32.65+9.78 31.54+9.52
A 47 30.27+9.84 30.52+9.74 30.28+9.82 30.14+9.85 30.28+9.74 29.63+9.71 30.74+9.29
B4l 40 30.82+7.54 29. 63+7.39 29.93+7.53 31.74+7.63 31.36+7.74 29.16+7.36 29.42+7.84
F 0.587 0.517 0.381 0.569 0.591 0.693 0.588
P 0.126 0.113 0.287 0.153 0.118 0.167 0.189
x3 3HEDESHILR (xxs, %)
Tab3 The comparison of the average sEF among groups(xs, % )
Ayl n FEERLCEL FEECPE] B R JERIBEELC B S bR A B S BERL IR S BE v B
N4 68 64.25+11.64 63.58+10.82 66.92+11.72 63.92+11.72 64.63+11.44 62.41+8.94 63.12£11.96
A4 47 61.03x12.14 62.11+11.26 64.12+11.46 62.36+11.41 60..37+12.12 60.65+8.36 62.27+7.96
B4 40 54.19+11.41%% 65.67+10.31 64.69+10.57 52.56+11.49%* 61.13£11.72 53.27+9.12%% 60.70+9.64
F 4.631 1.093 1.149 4.736 2.726 2421 1.552
P 0.035 0.148 0.094 0.036 0.079 0.047 0.097

5 N 41, *P<0.05; 5 A 41 H#L, *P<0.05
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Fig1 The ROC curve of sEF and EA in each segment

75 ROC Mt ,  LLER A5 s R 2l i i
(5 BETT BL sEF (EA SHRGI 726, 78 Youden 45 iR
AR IS 8B A4 88 S B SRR IR S
FEERLC B EA HU{f=4.63 IAIMT LA A =75%1)
FRURRBE RS 53 5053 93.21%0 1 88.45%
2.6 EA SEF 18 %7 54K 3 bk pk 7 A2 2 89 113 A
DA SRRSO A R = 75% M el A8 i, DL RE
BB EA SEF O BAREEHEAT R 04T, d sy gAY
FIRREL Y = 0.830sEF+0.481EA, 2546 i i )7
A BEGITEE L (P<0.001), F5IEFAH Y=
0.653. Hf & H) EA FI sEF [CA RIS T8 Y
{EL 45 Y<Yo, WA ARSI DA =75% . 174N
F 50 R ) S A S, HER R 87.36% , BURE
82.5%, FF5EIE N 91.49%, L3 4.
x4 FIRRBHZEKE
Tab4 The cross—validation for the discriminant function

[R5 2] n(%)]

Sibraren n

144 24
A4 47 43(91.49) 4(8.51)
B4 40 7(17.50) 33(82.50)
3 iFig
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PR By 11 5 e 7 O UL I 5 3, O 2 9 A8 T =2
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ARAFFFIH ROC 1B PR AR 45 G ok H)
VAN [ 3 0K 5 fok e 2 e S B 1 0 LY B Jmy i 2 B
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EA sEF X2 Wi A7 s R 20 Bikose 78 B2 B2 10 B % B
TR MR S R R, BB S X B sEF JEA [
S3HT, AT REHEN 320 WL BT S I A A A5 A
FETFEBRAE , Ry o3 B el R 2 Wk it 5 A A iy o0 B 4
HET 2P AR

ABIGE B AR IE A A0 B 1 R = RE IS Bl R T
X HIEA T AT, (RN BEHERR O MEAR B 700 31
Wirh BB Bl X 2 BEA Bl 43 B T s I T BN R
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G IR ST AR, FLRTHER 00 LTS B
AR S RA —E .
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