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A total of 50 cases of RSCP was analyzed after excluding one

case of conversion as a result of severe pelvic adhesion.

Patient’s baseline characteristics, intraoperative and

postoperative parameters are summarized in Table 1. The mean

age was 57.7 years (SD 8.6) and the proportions of POP-Q

stage 2, 3 and 4 were 56%, 40% and 4%, respectively. The

overall mean operative time was 222.4 ± 64.3 minutes. There

were no intra-operative and short-term post-operative

complications. As shown in Figure 1, the line of best fit of the

learning curve is represented. Piecewise linear regression of

CUSUM of RSCP identified the break points at which the

learning phase changes at 8th and 34.4th cases (Figure 2). The

learning, proficiency and competency phases consisted of 8, 26,

and 16 cases. It indicates that the surgeon achieved proficiency

between 9th case and 34th case and was competent after 35th

case. Table 2 compares the pre-operative variables among the

three phases. There were no significant differences in baseline

variables except operative time and POP-Q stage. However, the

CUSUM analysis based on the complications or conversion was

not available in this study due to no case of complication and a

case of conversion even in the small case series.

Introduction

Methods and Materials

CUSUM analysis showed surgical proficiency of RSCP is attainable after 8 cases and operative time can be stabilized after 34 cases.

This portrays that transition from laparoscopic SCP to robot-assisted operation can be achievable with small number of cases,

although it may depend on surgeon’s skills. In order to generalize the results of this paper, it seems that further studies that integrates

and compares many cases of other researchers or institutions with well-organized training program are needed.

Conclusions

Figure 2. Piecewise linear regression of CUSUM(blue dots) of RSCP 

operative times(black dots) with breakpoints at case 8.4, 95% CI (8.0, 9.0) 

and case 34.4, 95% CI (32.7,36.1)and R2 value of 0.87. The learning, 

proficiency and competency phases are described by the 

equations:1)CUSUMOT=105.0 x case number+170.4(R2=0.96) 

2)CUSUMOT= -13.4xcase number+1159.0(R2=0.92) 3)CUSUMOT= -41.3 x 

case number+2105.31(R2=0.95), respectively

Sacrocolpopexy (SCP) with mesh interposition is one of the most

effective surgical procedures for level I apical defects of pelvic

organ prolapse. Recent enthusiasm has been gained for use of

robot-assisted laparoscopic surgery to perform various gynecologic

surgery including sacrocolpopexy(RSCP). The aim of this study was

to analyze the learning curve of RSCP based on the operation time,

complication rate and conversion rate to open surgery in a set-up

period.

Table 1. Patient characteristic and perioperative parameters.

Figure 1. The learning curve of RSCP(red) represented with line of

best fit of a second-order polynomial equation : CUSUM OT =668.5-

1325.5 x case number-1376.9x case number2 with an R2 value of 0.87

Table 2. Comparison of patient characteristic and perioperative 

parameters among learning, proficiency and competency phases


