
Totally Endoscopic Atrial Septal Defect Repair on Beating Heart: 
Clinical Outcome and Single-Surgeon Learning Curve Experience

Objective: To evaluate the safety and efficacy of the Hanoi ASD procedure, 
which is totally endoscopic surgery for atrial septal defect (ASD) repair on 
beating heart. In addition, the present study also aimed to analyze the 
learning curve for this procedure. 

Methods: From May 2016 to February 2023, 198 consecutive ASD patients 
weighing ≥20 kg were enrolled in the retrospective study. The Hanoi ASD 
procedure includes (1) unilateral or bilateral femoral arterial cannulation; (2) 
two or three 5 mm trocars and a 15 mm port; (3) ASD repair on beating heart, 
preventing air embolism with CO2 insufflation and keeping the left atrium full 
of blood; and (4) not snaring the inferior vena cava. Cumulative sum (CUSUM) 
analysis was used to evaluate the cardiopulmonary bypass (CPB) and 
operation time learning curves. Variables among the learning curve phases 
were compared.

Results: The CPB and operation times were 90 (72 to 115) min and 180 (150 to 
220) min, respectively. Total drainage volume was 190 (120 to 290) mL. No 
endoscopic failure or major complications were recorded. After excluding 
factors causing bias, the CUSUMCPBtime analysis for the remaining 131 patients 
included 3 phases. Phase 1 was the initial learning period (cases 1 to 34), phase 
2 represented the technical competence period (cases 35 to 54), and phase 3 
was the challenging period (cases 55 to 131) 

Conclusions: The Hanoi ASD procedure is safe and feasible for repairing ASD in 
patients weighing ≥20 kg. According to the learning curve analysis, 34 cases were 
required to achieve technical efficiency, and 54 cases were required to address 
highly challenging cases.  
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