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Diagnostic performance of coronary computed tomography angiography in assessing
plaque characteristics and predictive value for prognosis in elderly patients with
acute coronary syndrome

Ma Qingji* , Chen Liang, Pan Meiyu
( Department of Radiology, Qionghai People’s Hospital, Qionghai 571400, Hainan Province, China)

[ Abstract] Objective To investigate the role of coronary artery computed tomography angiography ( CCTA) in identifying the
plaque characteristics and prognosis in the elderly patients with acute coronary syndrome ( ACS). Methods A retrospective analysis
was made of the clinical data of 208 elderly patients with suspected coronary heart disease (CHD) admitted to the Chest Pain Center of
Qionghai People’s Hospital of Hainan Province from February 2021 to December 2022. Among them, 58 ACS patients were included in
the ACS group. According to their gender, age and cardiovascular risk factors ( smoking history, hypertension, diabetes, blood lipid
levels, eic. ), another 58 patients with stable angina pectoris (SAP) were selected as a SAP group using the propensity score matching
method (1:1 ratio) during the same period. All patients underwent CCTA examination, and the two groups were compared in plaque
characteristic indexes such as plaque length, calcified plaque (CP) volume, non-calcified plaque ( NCP) volume, total plaque
volume, CP load, NCP load, and total plaque load. In addition, 58 ACS patients were divided into major adverse cardiovascular events

(MACEs) group (n=15) and non-MACEs group (n=43) based on prognosis. Patients with different prognosis were compared in the
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plaque characteristic indexes on CCTA. SPSS statistics 22. 0 was used for data analysis. Depending on the data type, f test or X* test
was used for comparison between groups. Pearson analysis was performed for the correlation between blood lipid levels and plaque char-
acteristic indexes. Receiver operating characteristic (ROC) curve was used to analyze the predictive value of each plaque characteristic
index on ACS and MACEs. Results Plaque length, NCP volume, and NCP load in the ACS group were significantly higher than those
in the SAP group, with statistically significant differences ( P<0.05). The MACEs group had significantly higher plaque length, NCP
volume, and NCP load than the non-MACEs group, with statistically significant differences ( P<0.05). Pearson correlation analysis
showed that serum low-density lipoprotein cholesterol ( LDL-C) was positively correlated with plaque length (r=0.463), CP volume
(r=0.246), NCP volume (r=0.414), total plaque volume (r=0.292), CP load (r=0.251), NCP load (r=0.392), and total
plaque load (r=0.215; all P<0.05). The ROC curve analysis showed that patch length, NCP volume and NCP load had good predictive
value for ACS with area under the curve (AUC) of 0. 843 (95%CI 0.761-0.925) , 0.814 (95%CI 0.703-0.926) and 0. 721 (95%CI
0.573-0. 869) ; optimum cutoff value of 19. 19 mm, 152.99 mm’ and 42. 56% ; sensitivity of 91.67%, 91. 67% and 66. 67% , and
specificity of 75.00% , 63.54% and 77.08%, respectively (P<0.05). Patch length, NCP volume, and NCP load demonstrated good
predictive value for MACEs, with AUC of 0.694 (95% CI 0.515-0.876), 0.711 (95% CI 0.502-0.920) and 0.735 (95% CI
0.551-0.919) ; optimum cutoff value of 21. 02 mm, 169. 62 mm® and 45.37% ; sensitivity of 77. 78% , 66.67% and 88.89%, and
specificity of 59. 18%, 85.71% and 61.22% (P<0.05). Conclusion The plaque characteristic indexes on CCTA not only have good

diagnostic value but also can effectively predict the occurrence of MACEs in the elderly ACS patients within one year.
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RETCHE s (5) WEAT: 32 32 2o e iR sh ik 55 i RS A R s 48
Fe TR B KA AR (6) CCTA 6 45 5 &% i &+
2. HBHE L F BRI N A R TR

ACS 4 58 fil v, B 37 ), Lot 21 491 4F
% 61~83(72.63+2.87) % ; R Jii 15 %0 (body mass
index, BMI) 21. 43~27. 65(24. 08+0. 61 ) kg/m? ; 0>
JTE 2~15(9. 11£1.45) 4%, SAP 41 58 Bl &+,
B 35 B, Lotk 23 i 4Rl 60~82(71.87+2.41) % ;
BMI 22. 02 ~28. 17 (24. 21 +0. 81) kg/m” ; 7 /L J I P
3~17(9.18=1.59) 4F, PHL4LHE TER] AR  BMI ik
PR TORHL R, 22 R TG T2EE L (P>0.05) .
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FCAEA R TS B COTA SR B KBS R E S50



<34 . PEBAEZAVEYORZGE 2024 45 1 H 28 H 55234 55 1] Chin J Mult Organ Dis Elderly, Vol.23, No. 1, Jan 28, 2024
1.2 FHik adverse cardiovascular events, MACEs) 1 & 4 1& M.
1.2.1 CCTA ¥6# RIU{EE Siemens JFIH CT HL 1.4 SHiTFAE

(SOMATOM Force CT,fE[E) X 4 & 1T CCTA £
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ZOMENR T L 1 ~2 em &b, 8 FH SRS @ 1R 3 5 4% DA
4.5ml/s BYFEE TS 50 ml F 27RO HL AL 4E A
50ml 1) 0. 9% FAET ARG THESR T FERE £ Bk
HRFR X BT 7R B 1 S B B X IR CT
FEDEAE, FEHGAE] 100 Hu FHEEIR S5s H sl & 414, 4
B DR IAZAE 80/ min IR, B HISELE
FLER 70~ 120 KV, F80 #5152 mm X 0. 6 mm, JZ 5
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s PAL 2 Vital TAES TS EGRA K 534T
1.2.2 EURKBEHFAEAT 2 A S AE R
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AR AT X BB i R Sty R AT, TR S B B
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plaque ,NCP; CT [#{H <130 Hu) /R F B BEBL AR F |
CP fifaf (CP BEHRAR & 4 AR R & 43 kb ) (NCP
Fufif (NCP BEHAARAR G i AR FR 0 A 43 L) FLEBE
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JiE CP &R NCP AR B BEHAAFL CP fiifaf . NCP
A far S o BE B 471 fap 359 52 1E AH 6 (r = 0. 463, 0. 246,
0.414,0.292,0.251,0.392,0. 215;P<0. 05) .
2.4 AEHE ACS BE K BRBERFIE LL B
MACEs #f#35 BEHC I B NCP AR FUFT NCP 171 fif
Y5355 T3 MACEs 41 ( P<0.05) ; MACEs 41 53
MACEs 218 CP A EBEHARR CP fufy X B BE
Hefifar lU# , 22 5 G478 X (P>0.05; % 3)
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Table 1  Comparison of general data between two groups (n=58)
Course of ¢ : Smoking Diabetes
Male Age BMI Course o ‘(0r0nary Snrllo ing Hypertension lab.eles LDL-C
Group [n(%) ] (years, +s) (ke/m?, xs) heart disease history [n(%) ] mellitus (mmol/L, i+s)
o ) (e, ) [n(%)] [n(%)] |
ACS 37(63.79) 72.63+2.87 24.08+0. 61 9.11x1.45 28(48.28) 31(53.45) 40(68.97) 4.22+0. 64
SAP 31(53.45) 71.87+2.41 24.21+0. 81 9.18+1.59 23(39.66) 29(50.00) 37(63.79) 4.08+0. 57
X* 1.279 1.544 0.976 0.248 0. 875 0.138 0.348 1.244
P value 0.258 0. 125 0.331 0. 805 0.350 0.710 0. 555 0.216
ACS: acute coronary syndrome; SAP: stable angina pectoris; BMI: body mass index; LDL-C: low-density lipoprotein cholesterol.
*2 MAREWMRFESHLLE
Table 2 Comparison of plaque characteristic parameters between two groups (n=58, x+s)

G Patch length CP volume NCP volume Total plaque volume CP load NCP load Total plaque
o (mm) (o) (mm®) (mm®) (%) (%) load (%)
ACS 21.25+1.94 39.46+4.25 163.84+14.78 183.95+25.77 10.63+1.25 45.01+3.89 56.18+6.72
SAP 16.77+2.27 38.69+4.21 141.49+10. 25 177.21+20.59 10.86+1.32 40.15+4.20 55.69+7.38
t 11. 426 0.980 9.463 1.556 0.964 6. 465 0.374
P value <0.001 0.329 <0.001 0.122 0.337 <0. 001 0.709

ACS. acute coronary syndrome; SAP . stable angina pectoris; CP: calcified plaque; NCP: noncalcified plaque.
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Table 3  Comparison of coronary plaque characteristics in ACS patients with different prognosis (x+s)
G Patch length CP volume NCP volume Total plaque CP load NCP load Total plaque
>TOoUp n
(mm) (mm®) (mm®) volume ( mm®) (%) (%) load (%)
MACEs 15 22.03+1.45 39.33+3.74 175.92+16.43 184.04+21.75 10. 66+1. 03 49.79+3.62 57.04+6. 16
Non-MACEs 43 20.98+1. 31 39.51+4. 12 159.63+12. 85 183.92+24. 68 10.62+1. 14 43.34+4.03 55.88+6.42
t 2.601 0. 149 3.927 0.017 0.120 5.471 0. 609
P value 0.012 0. 882 <0. 001 0.987 0.905 <0.001 0. 545

ACS: acute coronary syndrome; MACEs: major adverse cardiovascular events; CP; calcified plaque; NCP; noncalcified plaque.

2.5 ROC HiZiTfL CCTA S5t ACS HIiZHME

ROC 43 #7745 3 WoR, BEH K JF  NCP 1k
TR NCP fafar ¥4 ACS 7 347 1 F000 A0 18, i £
T (area under the curve, AUC) 435124 0. 843,
0.814 1 0.721; & 1= ACS 1 i A A% b 1 43 31 Hy
19. 19 mm , 152. 99 mm® Fl 42. 56% ; R 5 FE 43 5 Ky
91.67% . 91.67% F1 66.67%; % S B 4% % K
75.00% .63. 54%F1 77. 08% ( P<0.05; & 1,35 4) .
2.6 ROC HiZiTfh CCTA SH#X ACS 2E X4

MACEs B2 i B

ROC M Hrat i s, BEH K B NCP AR FURN
NCP HFfar¥gxt MACEs % 24: A 841 Fi 48, AUC
43514 0. 694 0. 711 F1 0. 735; &£ MACEs ffe (3
T (B 43 514 21. 02 mm . 169. 62 mm’® Fl 45. 37% ; R A
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I 0.6
=
g
o1 0.4
— Patch length
024 | — NCP volume
U NCP load
— Reference line
0.0

0.2 0.4 0.6 0.8 1.0
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ROC curve of CCTA parameters for
ACS diagnosis

ROC: receiver operating characteristic; CCTA; coronary computed

Figure 1

tomographic angiography; ACS: acute coronary syndrome;
NCP : noncalcified plaque.

439 77.78% .66. 67% F 88. 89% ; i St 5 43 il Hy
59. 18% 85. 719%F1 61. 22% ( P<0.05; %1 2,3 5) .
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KR EEAR I Rope 2 A BE B I ) 5 £ S T TP A
e MAERS . ABFSER M CCTA AR X ACS H %
LR Bh K BEBERAE 2 804 746 A Al 2 | B0 3 T
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Sensitivity
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Figure 2 ROC curve of CCTA parameters for occurrence of
MACEs in patients with ACS
ROC; receiver operating characteristic; CCTA; coronary computed
tomographic angiography; ACS: acute coronary syndrome; MACEs:
major adverse cardiovascular events; NCP; noncalcified plaque.

# 4 ROC HZiTfE CCTA B3t ACS RIS HIME
Table 4 ROC curve evaluation of diagnostic value of CCTA parameters for ACS

Item Cut-off AUC Sensitivity (% ) Specificity (% ) Youden index 95%CI P value
Patch length >19. 19 mm 0. 843 91.67 75.00 0.6667 0.761-0.925 <0.001
NCP volume >152.99 mm? 0.814 91.67 63. 54 0.5521 0.703-0.926 <0.001
NCP load >42.56% 0.721 66. 67 77.08 0.4375 0.573-0. 869 0. 003

ROC: receiver operating characteristic; CCTA ; coronary artery computed tomography angiography; ACS: acute coronary syndrome; NCP: noncalcified

plaque; AUC; area under the curve.
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Table 5 ROC curve evaluation of diagnostic value of CCTA parameters on the occurrence of MACEs in ACS patients

Item Cut-off AUC Sensitivity (% ) Specificity (% ) Youden index 95%CI P value
Patch length >21.02 mm 0. 694 77.78 59.18 0.3696 0.515-0.876 0.037
NCP volume >169. 62 mm® 0.711 66. 67 85.71 0.5238 0.502-0.920 0. 048
NCP load >45.37% 0.735 88. 89 61.22 0.5011 0.551-0.919 0.012

ROC: receiver operating characteristic; CCTA; coronary artery computed tomography angiography; ACS. acute coronary syndrome; MACEs: major

adverse cardiovascular events; NCP: noncalcified plaque; AUC: area under the curve.

3 BRI CCTA MEHHFTE

Figure 3 CCTA measurement and analysis of coronary artery plaques in a 63-year old male patient

A,B,C: shows multiple calcifications and mixed plaques on the walls of the 6th and 7th segments of the left anterior descending branch. The 7th

segment of the lumen is moderately narrow, and calcified plaques are visible on the wall of the second diagonal branch. The lumen is slightly narrow.

D,E,F: shows scattered low-density and mixed plaques on the walls of segments 11 and 13 of the left circumflex artery, with mild narrowing of the lumen.

G,H,I. shows scattered low-density, calcified, and mixed plaques in the 1-3 segments of the right coronary artery, with uneven narrowing of the lumen.

The lesions in the 3 segments are most severe, with moderate narrowing of the lumen. CCTA; coronary artery computed tomography angiography.
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BETFEREHEA 5 CP i B R w4
JHE AR AN, NCP & K i RAPE A B
Wik 240 JfL, FH LA 3 B B e K% It V1) £F 4k 0 A
55050 BEHCRK IR R MR 22 NCP (R BRI
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W5 &L, LDL-C J2& ACS B & EZF MACEs AOJfST.
fak N . LDL-C Ret (R 22 M A5 RE X2 B o3+ Fika
AR 7= R RV E L, DTG o8 P B2 At B RS O BT
VRN A1 30 B e (B A AR I 4 80) 1 L AR ST
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BIRIEADCE, SAUE EIR
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F1121. 02 mm NCP #&FLH 152.99 mm® Fl 169. 62 mm’ |
NCP i faf g 42.56% Fl 45.37% Bf 2 Wi ACS Fl
MACEs Fyk e ffd (P<0.05) | X AESE T BEH K B |
NCP {AF NCP fififiX =3 CCTA BEHERAF S HOR
X} ACS %A BT 0 B2 W R, i vl 7 b Tt
ACS HE—4F N MACEs &4 RA 3R bR , 2R I IR
ATANEE T ACS B CCTA BEHRAE S50 Wil | If:
[FIULZE LDL-C 28L& L, DATE 300 D7 Al i 1 A2
b, BEARIATT R & MACEs B9 , B3t f 2 15

ZE TR, 3T CCTA [ BEHURRAE S 80RO
HAE ACS A BT SOME R, nT A 2 ACS B
1 4E MACEs & A4, ABFSE 1 CCTA AR 3 ks
TESBN T ACS A WImIR A RAE T FEE M
Bl P IS T CCTA BEBR S 507 I PR P 1 52
WM, SR, AFRABAFTE—E A R ZAL A
Bhb i BEVFIHEICH 1 4R, JRSen] % ey RAEAR
i I B TR E) SR 75 SEAF R A I
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