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[Abstract ]

integrated imaging in coronary combined with carotid and cerebrovascular computed tomography angiography

Objective  To evaluate the image quality, radiation dose and key technologies of
(CTA), which hopes to offer a non-invasive imaging method for cardiovascular and cerebrovascular diseases
evaluation. Methods A total of 493 symptomatic patients referred for simultaneous coronary, carotid, and
cerebrovascular CTA were prospectively included. The subjects were divided into two groups according to CT
model. Group A(300 cases), on which 3" generation dual-source CT was performed, was further divided into
groups Al(n=69, HR<65 bpm) and A2(n=231, HR>65 bpm), while group B(113 cases), on which 2™
generation dual-source CT was performed, was further divided into groups B1(n=92, HR <65 bpm) and B2(n=
101, HR>65 bpm). Objective and subjective image quality and radiation dose were nalyzed, factors
influencing image quality were determined, and the key technologies of the method were described. The
measurement data were tested by independent sample ¢ test, the frequency parameter composition ratio in the
patient’s clinical data was tested by chi-square y* test, and Cohen Kappa analysis was used to evaluate the
consistency of the image quality score. Results
and B was found in terms of age (:=0.58, P=0.847), gender (y*=1.45, P=0.228), and body mass index (t=1.20,

P=0.277). (2) Objective evaluation of image quality: Common carotid artery, internal carotid artery, middle

(1) No statistically significant difference between groups A

cerebral artery, and vertebral artery CT values and noise in group A were significantly lower than those in
group B (:=1.98-4.49, all P<0.05), although no statistically significant difference between groups was found in
terms of aortic root CT values (¢=0.68, P=0.495) and noise score (t=0.31, P=0.755). (3) The consistency of the
image quality assessment was good (Kappa value=0.912). (D Subjective evaluation of image quality: The
average coronary CTA image quality score of group A was better than that of group B (t=0.018, P=0.001), and
the rate of non-diagnostic coronary grade 4 vessels based on number of patients in group A was lower than that
in group B (x’=6.63, P=0.014). @ Carotid-cerebrovascular CTA score of group A was better than group B (1=
0.013, P=0.004), and carotid-cerebrovascular grade 4 vessels were less likely to be diagnosed in group A than
in group B (x’=4.38, P=0.036). @ The effective radiation dose of group A was significantly lower than that of
group B[(1.48+0.33) mSv vs. (2.14+0.52) mSv; 1=14.79, P=0.001]. Conclusions Integrated imaging by coronary
and cerebrovascular CTA is a non-invasive imaging method which adopted different heart rates were captured
by different scan time windows can providing high image quality with significant reduction of radiation for
evaluation of coronary and cerebrovascular disease.
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Table 3 Comparision of subjective integrated imaging in coronary combined with carotid and cerebrovascular CT angiography between 3™ and 2™

dual source CT in different scan interval

ARSI CTA I LIS CTA PR Rk 4 ZUiEIET Sk 4 Fun T8

. (@RI R () 509 (1)
A #H/n=300 1.09+0.42 1.05+0.34 1.00(3/300) 0.06(2/300)
Al #/n=69, > <65 Y/min 1.08+0.44 1.08+0.41 1.44(1/69) 1.44(1/69)
A2 #H/n=201, L>F>65 K/min 1.09+0.38 1.04+0.32 0.86(2/231) 0.43(1/231)
B 4H/n=193 1.44+0.88" 1.19+0.61° 4.66(9/193 )" 3.11(6/193)*
Bl 4/n=92, {>% <65 {X/min 1.26+0.73 1.07+0.45 5.43(5/92) 2.17(2/92)
B2 41/n=101, L>*%>65 IX/min 1.60+0.98" 1.30+0.71" 4.95(5/101)" 3.96(4/101)"

W o, AR =AU CT(Force, {8 T[] Healthcare 23 &) )R BEMEO L T T IR BE AL 4 B 41 RS AR CT
(Definiton Flash, f&EE Y| ]F Healthcare 2 &) ) ATHEPE O o I3 RIRFEAL R . 0 5 A HHE, ZRWASITHE L (1=0.018,
0.013, x’=6.63. 4.38, ¥ P<0.05); ": 5 A2 HbE, 2FHEFI¥#E L (1=2.013, 4357, }’=5.68. 5.89, ¥J P<0.05). CTA: CT

v
M AR o

Heart Rate (bpm) Min: 61 Max 75 Avg: 70
66 - 63 . 61

Heart Rate (bpm) Min: 98 Max 103 Avg: 100
01 - 101 . 103 . 98 - 100 - 98 . 100 - 101 . 98 . 101 . 100 - 100 - 100 -

BT 5= OBR CT AT/ i — AL R AL R B A
HRE, 538, AOMKILERR 5 BINER, JolRRER
LA AREMEER B KOTRNE 2E = R
GEH Co RRFIIRER AR D O R R
SIS0 4100 Yomine XFHGFITIEEN 50 mL, £ ]
072 s, A KERBNR 119 mGy -em, A 57 5N
0.909 mSv. FERBIBKERTTR FEMIFAr 1 45, S il
UG T EWTA3 7 1 55

Fig.1 A typical case of 3™ generation dual-source CT of
integrated imaging in coronary combined with carotid and

cerebrovascular CT angiography
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