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The application of three-dimensional reconstruction images of coronary CT angiography

in preoperative planning of off-pump coronary artery bypass grafting

DUAN Shupeng, YU Wan, GENG Le, CHEN Aidong, WEI Lei’

Department of Cardiovascular Surgery, the First Affiliated Hospital of Nanjing Medical University, Nanjing 210029,
China

[Abstract] Objective: To evaluate the clinical effect of three-dimensional (3D) reconstruction images of coronary CT angiography
(CCTA) in preoperative planning of off-pump coronary artery bypass grafting (OPCABG). Methods: The clinical data of 158 patients
who underwent OPCABG from January 2021 to March 2023 in the department of cardiovascular surgery of the First Affiliated Hospital
of Nanjing Medical University were retrospectively analyzed. Among them, 113 patients underwent OPCABG guided by coronary
angiography (CAG) (conventional group). On the basis of CAG, CCTA and 3D reconstruction of images were completed in 45 cases to
assist OPCABG (3D group) ; and the operation was guided by comprehensive analysis of the results of the two imaging examinations.
The outcome measures included operation time, intraoperative blood loss, ventilator usage time, postoperative monitoring period and
hospital stay, postoperative atrial fibrillation, acute kidney injury, secondary tracheal intubation, cerebral infarction, cardiovascular
adverse events and other complications, and 1 year postoperative cardiac ultrasound and CCTA follow-up results. Results: There was
no significant difference between the two groups in the ventilator usage time, the postoperative monitoring period, the time of hospital
stay, and the results of CCTA and cardiac ultrasound follow-up 1 year after surgery (P > 0.05). However, the operation time of the 3D
group was (250.7 +£41.4) min and the conventional group was (271.0£57.2) min, and the differences between the two groups were

statistically significant (P < 0.05). Moreover, the amount of blood loss during the 3D group was less than that of the conventional group
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(P < 0.05). Conclusion: Compared with conventional CAG guided OPCABG, the addition of CCTA can shorten the operation time,

reduce the amount of intraoperative blood loss, and obtain better surgical results.

[Key words] coronary CT angiography; three-dimensional reconstruction; coronary artery bypass grafting
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Table 1 Comparison of preoperative data of patients between two groups
Variable 3D group(n=45) Conventional group(n=113) X772/ P
Male[n(%) ] 34(75.6) 82(72.6) 0.147 0.701
Age(years,x = 5) 64.53 +£7.16 62.42 +9.32 1.370 0.173
BMI(kg/m*,x £ ) 25.80 + 3.05 24.90 + 3.75 -1.437 0.153
Hypertension[ n(%) ] 36(80.0) 76(67.3) 2.532 0.112
Hyperlipidemia[ n(%) ] 4(8.9) 21(18.6) 2.271 0.132
Diabetes[n(%) ] 19(42.2) 49(43.4) 0.017 0.896
Smoking history[n(%) ] 20(44.4) 58(51.3) 0.610 0.435
Drinking history[n(%) ] 14(31.1D 48(42.5) 1.744 0.187
MYO[ng/mL, M(Pss, Pys) ] 26.5(15.0,34.2) 23.4(15.0,39.2) -0.213 0.831
CK-MBLng/mL, M(Pss, P:5) ] 1.500.9,2.2) 1.8€0.9,2.7) -1.110 0.267
¢TnTLng/mL, M(Pss, Prs) ] 14.0(8.9,44.5) 11.8(8.9,19.9 -1.204 0.229
¢Tnlln(%)] 4(8.8) 23(20.4) 2.986 0.084
BNPLpg/mL, M(Pss, P35 ] 278.00126.3,542.7) 379.6(107.8,546.9) -0.566 0.571
Cr[ wmol/L, M(Pas, Pr5) ] 73.5(59.8,80.1) 62.9(58.4,85.8) -0.775 0.438
BUNLmmol/L, M(Pss, P55)] 5.9(5.0,8.1D 5.8(4.6,6.8) -1.389 0.165
TABP support[n(%) ] 1(2.2) 327D 0.000 1.000
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Table 2 Comparison of surgical data of patients between two groups
Variable 3D group(n=45) Conventional group(n=113) X/2h P
Operation time(min, % + s) 250.7£41.4 271.0£57.2 2.163 0.032
Number of grafts(n,x + s) 3.6+0.7 3.7+0.7 0.916 0.361
Ventilation time[h, M(Pss, Pss) ] 19.0(14.5,45.5) 21.0(15.5,41.5) -0.422 0.673
ICU stay[d, M(Pas, P+s) ] 3.0(2.0,5.00 2.0(1.0,5.5) -0.538 0.590
Hospital stay(d,x + s) 185+64 18.8 +7.7 0.238 0.307
Bleeding volume[ mL, M(Pxs, Pss) ] 600.0(500.0, 800.0) 600.0¢500.0, 1 000.0) -2.291 0.022
MYO[ng/mL, M(Pss, P:5) ] 188.5(116.5,284.5) 129.9(88.0,197.5) -1.403 0.161
c¢TnTLng/mL, M(Pss, Ps5) ] 97.9(45.3,144.5) 150.0(74.6,194.3) -1.579 0.114
CK-MB[ng/mL, M(P»s, Ps5) ] 3.7(3.1,5.2) 6.002.7,12.1) -1.549 0.121
cTnlln(%)] 10(22.2) 35(31.0) 1.210 0.271
RFAR, 13z i 2ROy TE O R AR R YT, JC R L T
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Table 3 Comparison of postoperative complications of patients between two groups [n(%)]

Variable 3D group(n=45) Conventional group(n=113) P
Postoperative IABP support 1(2.2) 4(3.5 0.559
Reoperation 00 00 -
Reintubation 00 1(0.9) 0.715
Postoperative acute kidney injury 1(2.2) 00 0.285
Postoperative cardiac events 0O 1€(0.9) 0.715
Postoperative acute myocardial infarction 00 00 -
Postoperative cerebral infarction 00 1€0.9) 0.715

F4 WABRZOEERE R

Table 4 Comparison of echocardiographic index of patients between two groups

[M(PZS’P75)]

Variable Time point 3D group(n=45) Conventional group(n=113) VA P
LVEF(%) Pre-operation 63.7(61.6,64.8) 62.4(61.0,64.7) -1.306 0.191
1-year follow up 62.7(61.4,64.0) 62.1(60.0, 64.0) -0.933 0.351
LVDd(mm) Pre-operation 48.0(45.0,51.5) 48.0(45.0,51.0) -0.568 0.570
1-year follow up 49.0(44.5,51.0) 48.0(45.0,50.0) -0.201 0.841
LVDs(mm) Pre-operation 31.0€30.0,35.0) 31.0(30.0, 34.0) -0.140 0.889
1-year follow up 32.0029.5,33.0) 32.0(30.0,34.0) -0.046 0.963

LVEF: left ventricular ejection fraction; LVDd: left ventricular end-diastolic diameter; LVDs: left ventricualr-systolic diameter.
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