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Assessment of Coronary Artery by
Four-Detector Multislice Computed
Tomography: Diagnostic Accuracy
and Limitations for Coronary

Artery Lesions
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Objectives. The applicability of four-detector multislice computed tomography] MSCTOwvas investigated
for evaluating coronary arteries.

Methods. MSCTJ] Somatom Volume Zoom, Siemens[ivas used to evaluate the coronary arteries in 94
patients. The reconstructed images were analyzed using retrospective electrocardiographic gating to deter-
mine the image quality of the coronary arteries. In addition, the ability of MSCT to detect coronary artery
lesions of § 70%] H 50% in the left main trunk[diameter stenoses documented by standard coronary
angiography was assessed in 67 patients who underwent coronary angiography within the same period.

Results. Good image quality was displayed in 4881 58%[and fair in 18&] 22%Lbf a total of 846 coronary
segments, but non-assessable in 1781 21%U[due to degraded image quality. MDCT detected 33 stenotic
lesions correctly in 494 assessable segments, comparable to coronary angiography. The sensitivity and
specificity of MSCT were 0.79 and 0.95, respectively. However, an additional 15 lesions were detected by
coronary angiography among the non-assessable segments. In total, 24 lesions were missed by MSCT.
Accordingly, coronary segments were completely assessable and correctly detected by MSCT in only 20
patientls] 30%0] or 35] 52%Lif the distal coronary segments were excluded from analysis.

Conclusions. Four-detector MSCT for detection of coronary artery lesions was applicable to assessable
segments. However, clinical use may presently be limited because of the insufficient overall accuracy.
Further technical improvement is expected in the near future.
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Table 10 Image quality of coronary arteries by multislice computed tomography

Target vessel

Image quality

Number of lesions

Average score

and segment O Scored 300 O Scored 200 O Score 10
Left main 94 921 980 o120 0 2.98
LAD
Prox 94 67 710 201230 5150 2.66
Mid 94 591 630 201 210 15 160 2.47
Dist 94 310 390 301 340 251270 2.13
LCX
Prox 94 70 760 161 170 070 2.69
Dist 94 2171 2900 341 360 381350 1.94
RCA
Prox 94 78] 780 151 160 6l 60 2.71
Mid 94 461 490 191 2000 201310 2.18
Dist 94 16l 170 241 250 541570 1.6
All segments 846 488 580 184] 2200 174 210 2.37
Major 6 segments 564 408 720 94l 170 621 110 2.61

The image quality of the objective coronary segments in the reconstructed images was classified as“ good” [ score
0 30 displayed with good quality ;* fair” O scorel] 2] not so clear but assessable ;* non-assessable” [ scorel] 1]

degraded image quality.
0o %.

LADU left anterior descending coronary artery ; LCXO left circumflex coronary artery ; RCAU right coronary

artery ; Prox[J] proximal ; Distl] distal.
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Fig. 1 Representative good quality multislice computed tomography images of the coronary arteries
The coronary trees are well visualized in the volume rendered images of the LCX] A[] the proximdll BChnd
the distal RCA] CJ curved multi-planar reformation image of the LAIDI D[] and partial maximal intensity
projections of the proximdll E[hnd the distal RCA] FUI
AOU[ aorta; RVOT [ right ventricular outflow tract; LM [ left main coronary artery; LA [ left atrium;
PL O postero-lateral branch; LV [ left ventricle; RV U right ventricle; RA [ right atrium; PD [ poste-
rior descending branch. Other abbreviations as in Table 1.
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Table 2[] Diagnostic accuracy of multislice computed tomography for detecting coronary artery

stenoses

Predictive value

Target vessel Assessable  Stenotic  Agsegsability Sensitivity  Specificity
and segment segments segments Positive  Negative
Left main 67 3 1.0 0.67 1.0 1.0 0.98
LAD 177 10 0.88 0.8 0.92 0.36 0.99
0 Prox/Mid[J 125 9 0.93 0.78 0.92 0.44 0.98
LCX 110 13 0.82 0.69 0.94 0.6 0.96
O ProxU 63 6 0.94 0.83 0.93 0.56 0.98
RCA 140 16 0.7 0.88 0.97 0.8 0.98
0 Prox/Mid0J 110 15 0.82 0.93 0.96 0.78 0.99
All segments 494 42 0.82 0.79 0.95 0.59 0.98
Major 6 segments 365 33 0.91 0.85 0.95 0.64 0.98

Stenosis was assessed asH 70% orH 50% in the left main trunk.

Abbreviations as in Table 1.

Fig. 2 Multislice computed tomography scank! A, B, CLand standard coronary angiograml D[of a
stenotic lesion in the proximal portion of the right coronary artery
The partial maximum intensity projectioh] Alhnd volume rendering imagek] B, C[bf multislice computed
tomography show narrowing of the lumen of the proximal RCAl arrowsl] Standard coronary angiogram D[]

confirms the presence of the stenosis] arrowl]

RVbrU right ventricular branch. Other abbreviations as in Table 1, Fig. 1.
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Fig. 3 Curved multi-planar reformation multislice computed tomography scahl Alhnd coronary
angiogram] BLof a stenotic lesion in the left circumflex coronary artery
The stenotic lesion of the LCX] arrow(s detected by both modalities.
Abbreviations as in Table 1, Fig. 1.

Fig. 4 Multislice computed tomography scans! A, Bland coronary angiogram! CLof the left anterior
descending coronary artery

The volume rendering imagkl AChnd curved multi-planar reformation imagk] B[bf the LAD show high-
grade stenosis accompanied by discrete calcium deposits] arrowl] but the coronary angiogram shows only
mild narrowing of the lumen at the same portiohl C, arrowl]

D10 first diagonal branch; D20 second diagonal branch. Other abbreviations as in Table 1, Fig. 1.
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Fig. 5 Multislice computed tomography scankl A, Bland coronary angiogram! CLof the right coro-

nary artery

The volume rendering] AChnd partial maximum intensity projection imagek] BLof the RCA do not show
two stenosels] arrowsOvhich were revealed by the coronary angiograrl C[

Abbreviations as in Table 1, Figs. 1, 2.
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