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Abstract: Objective To evaluate the safety and efficacy of total arterial myocardial revascularization ( TAR) with
anatomical complete revascularization ( ACR) in treatment of coronary heart patients. Methods Between January 2018
and April 2024, a total of 117 patients, including 80 males and 37 females, 33-67 years old, with an age of
(55.5+9.7) years, received TAR in 13 cardic surgery centers. There were 50 patients with primary hypertension and 57
patients with diabetes mellitus. Among them, there were 47 of severe left main lescons and 103 of triple vessel lesions,
including 33 cases of chronic total occlusions. Results A total of 117 pedicled left internal mammary artery (LIMA) ,
117 left radial artery (LRA), 114 right radial artery (RRA) , and 47 free right mammary artery grafts (RIMA) were
observed in 117 patients. A total of 57 composite Y arterial grafts were constructed while the rest were single arterial
graft. The number of distal anastomosis was (4.2+0.4). The time for ascending aorta clamp and bypass duration was
(101.5£15.4 ) minutes and ( 145.4+19.2) minutes, respectively. The duration of tracheal intubation was (8.5+9.3)
hours. Intraoperative aortic balloon bump was implanted in 21 cases. Postoperatively, 10 patients developed atrial fibril-
lation, 6 had forearm hematomas, 1 experienced myocardial infarction, and 5 developed acute renal insufficiency. No
surgical deaths occurred. No patients had chest bone infections/non healing. The follow-up duration was (64.3+7.5)
months, with a 100% follow-up rate. During the follow-up period, 3 patients died, among them, 2 of COVID-19 and 1
of colon cancer. It was showed that left ventricular ejection fraction [ (60.3%+9.3%) vs. (55.0%+7.3%) , t=20.01,
P<0.001] and cardiac function (94.74% vs. 80.34% , New York Heart Association class < 2, y* =10.90, P<0.001)
were improved significantly. A total of 91 patients underwent CT angiography (CTA), with duration of (40.5+7.7)
months and it was showed that patency rates of LIMA, LRA, RRA, and RIMA was 97.80%, 86.81%, 93.41% , and
94.50% respectively in CTA (x*=9.062, P=0.028). Conclusion This multicenter study preliminarily confirmed that
TAR with ACR is safe in the short-term and has satisfactory results in the med-term in the treatment of coronary artery
disease.
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Figure 1 Survival curve of the patients
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Figure 2 CTA follow-up results

3

A

1 it

A-B: In a diabetic patient with two vessel lesions and stent restenosis, CTA showed that all four bypass grafts were unob-
structed 60 months after TAR with ACR. The radial-radial Y-graft was constructed and anastomosed to the posterior vessel
and the posterior descending vessel of the left ventricle, respectively; C-D: In a patient with triple vessel lesions, CTA
follow-up showed that the LIMA, RIMA, LRA and RRA grafts were all unobstructed 55 months after TAR with ACR
(4 arterial grafts). Among them, the free RIMA ( distal anastomosis to the diagonal vessel) and RRA ( distal anastomo-
sis to the blunt edge vessel) formed Y-grafts; E: The triple arterial grafts (LIMA, LRA and RRA) were unobstructed in
a diabetes patient 72 months after TAR with ACR; F-G: In a patient of triple vessel lesions, CTA follow-up revealed that
there were 5 distal anastomosis points of the three arterial grafts (LIMA, LRA and RRA) , and all of which were unob-
structed 70 months after TAR with ACR. The LRA had a Y-graft, which anastomosed to the left ventricular posterior ves-
sel and descending vessel, while the RRA had a Y-graft, which anastomosed to the diagonal vessel and high blunt edge
vessel; H: In a patient of coronary heart disease with triple vessel lesions, CTA showed that both the RA and mammary
grafts were unobstructed. The free RIMA ( distal anastomosis to the diagonal vessel) and the RRA ( distal anastomosis to
the blunt edge vessel) formed the composite Y arterial grafts 72 months after surgery.
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