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Learning curve of Da Vinci robot-assisted laparoscopic pyeloplasty in children

YANG Jiafei, GU Huajian, DU Jun, CHEN Youwang, NIE Meilan, HE Kunfeng
(Department of Pediatric Surgery, The Affiliated Hospital of Guizhou Medical University , Guiyang 550001 , China)

Abstract Objective To evaluate the surgical outcomes of the Da Vinci robot-assisted laparoscopic pyeloplasty (RALP) for pediatric
ureteropelvic junction obstruction (UPJO) and to characterize its learning curve. Methods The clinical data of 78 consecutive children
who underwent RALP performed by a single surgeon at the Department of Pediatric Surgery, The Affiliated Hospital of Guizhou Medical
University , between March 2021 and June 2024, were retrospectively reviewed. Cumulative sum (CUSUM) analysis was used to construct
the learning curves. According to the peak of the fitted CUSUM curve , the cases were divided into the learning phase (cases 1 to 29) and
proficiency phase (cases 30 to 78). Perioperative variables were compared between the phases. Results ~ All the procedures were success-
fully completed. The median trocar placement time was 14.0 (12.0~16.0) min , operative time was 118.0 (105.5-165.0) min,and estimated
blood loss was 10.0 (5.0-20.0) mL. Postoperative complications assessed using the Clavien-Dindo classification were grade I in three
cases, grade Il in three cases,and grade Il in two cases. CUSUM analysis identified the turning point in case 13 for trocar placement and
in case 29 for overall operative performance. Compared with the learning phase , the proficiency phase showed significantly reduced opera-
tive time, blood loss , duration of drainage, postoperative hospital stay,and hospitalization cost (all P < 0.05). Conclusion The da Vinci
RALP is safe and effective for pediatric UPJO. Approximately 29 patients are required for a surgeon to achieve stable proficiency using
this procedure.
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Tab.1 General characteristics
Clinical variable Data

Sex [n (%) |

Male 60(76.92)

Female 18(23.08)
Age[n (%) |

< 1 year 30(38.46)

>1 to 3 years 11(14.10)

>3 to 7 years 15(19.23)

>7 to 14 years 22(28.21)
Average age (year) 4.14+4.22
Average body weight (kg) 16.25+11.32
Affected side

Left 48 (61.54)

Right 30(38.46)
Etiology [n (%) |

Stenosis 65(83.33)

Vascular compression 7(8.97)

Polyp 6(7.69)

Port placement time (min)
Operation time (min)

Estimated blood loss (mL.)

14.0(12.0-16.0)
118.0(105.5-165.0)

Postoperative hospital stay (d)

Complications (Clavien-Dindo classification)

Grade |
Grade Il
Grade Il

10.0(5.0-20.0)
8.0(5.0-12.0)
8

3
3
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A, port placement time versus case number; B, the CUSUM of port placement time. The curve peaks at case 13, indicating stabilization after 13 cases.
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Learning curve of port placement time for Da Vinci robot-assisted laparoscopic pyeloplasty
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Fig.2 Learning curve of operation time for Da Vinci robot-assisted laparoscopic pyeloplasty
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Tab.2 Comparison of general data between phase | and phase |l of operative performance

Item Phase 1 (n=29) Phase Il (n=49) P
Sex (male/female) 22/7 38/11 0.8641
Age (year) 4.57+4.27 434 +3.69 0.8103
Height (cm) 98.21 +33.53 93.84 +35.03 0.596 8
Body weight (kg) 16.00 + 10.35 16.40 + 11.96 0.883 7
Operation time (min) 176.50 + 31.43 107.98 + 16.65 <0.000 1
Estimated blood loss (mL) 10.0 (5.0-20.0) 5.0(5.0-10.0) 0.018 4
Complications [n (%) | 4(13.8) 4(8.2) 0.1227
Drainage duration (d) 3.23+0.57 2.17+0.43 0.002 1
Postoperative hospital stay (d) 8.0(6.0-14.0) 7.0(5.0-10.0) 0.007 9

Hospitalization cost (CNY) 58 375.57 +5413.15

54708.70 +5918.17 0.009 2
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