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[ Abstract] Objective To explore the learning curve of robotic-assisted kidney transplantation (RAKT). Methods
The clinical data of 96 consecutive RAKT patients performed by the same surgical team were retrospectively analyzed.
The arterial anastomosis time, venous anastomosis time, ureteral anastomosis time, hospital stay, and blood loss were
selected as evaluation indicators. The learning curve of RAKT was analyzed using the cumulative sum (CUSUM), and the
curve was divided into the learning improvement stage and the proficient mastery stage according to the learning curve.
The learning curve was verified by comparing the general data and surgical data of patients in different learning stages,
and the clinical efficacy of each stage was analyzed. Results The optimal fitting equation of the learning curve reached its
peak at the 33rd case, which was the minimum number of surgeries required to master RAKT. There was no statistically
significant difference in age, gender, dialysis type, previous abdominal surgery history, number of donor renal arteries, and
preoperative serum creatinine between the learning improvement group and the proficient mastery group (all P>0.05).
Compared with the learning improvement stage, the body mass index (BMI) was higher, and the number of right donor
kidney was increased compared to the left donor kidney in the proficient mastery stage (both P<0.05). There were no
significant differences in arterial anastomosis time, ureteral anastomosis time, postoperative serum creatinine, and
complications between the two groups (all P>0.05). The iliac vessel dissection time, warm ischemia time, venous
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anastomosis time, blood loss, and hospital stay in the proficient mastery stage were superior to those in the learning

improvement stage, with statistically significant differences (all P<0.05). Conclusions RAKT requires at least 33 cases to

cross the learning curve. There is no difference in complications and recovery of transplant renal function between the

learning improvement stage and the proficient mastery stage.

[ Key words ] Robot; Kidney transplantation; Learning curve; Cumulative sum; Vascular anastomosis; Ureteral

anastomosis; Serum creatinine; Complication
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Figure 1 Trend chart of observation indicators for RAKT
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Table 1 Comparison of data between the two stages
EiEL7D R (n=33)  BAEEREMNE (n=63) S PHE
P (%) ] 0.773 0.379
5 19 (58) 42 (67)
E'q 14 (42) 21 (33)
ERS (Fxs, %) 3847 3449 1.945 0.055
BMI ( X+s, kg/m®) 2143 2344 2.440 0.017
FENTER [ (%) ] 0.483 0.657
5 R 1(3) 4(6)
M ZEAT 32 (97) 59 (94)
JEEBFAR L (%) ] 0.083 1.000
f 26 (79) 48 (76)
¥ 7(21) 15 (24)
B shilksr32n (%) ] 2.186 0.708
53 33 (100) 59 (94)
ESa 0 4(6)
BB (%) ] 8.564 0.005
e 29 (88) 26 (41)
aRlll 4(12) 37 (59)
ARAETMIEHUEF ( X+, pmol/L) 10624319 987+313 1.107 0.271
WM AETFEHTE M (Pys,Pss) , min] 16 (14,20) 13 (11,16) -3.070 0.002
PR AR [M (P,s,P,s) , min] 62 (53,70) 42 (36,50 ) -5.171 <0.001
Sk G BRI M ( Pys,Pss) , min] 17 (13,21) 16 (15,23) -1.059 0.289
kYA HHRI M (Pyo,P,ys) , min] 18 (1521) 15 (13,19) —2.422 0.015
WRE AR (X+s, min) 16£5 15+4 1.669 0.098
FAREAE] (X+s, min) 215431 160+39 7.138 <0.001
SRl [M (Pys,Pys) , mL] 100 (50,200 ) 50 (50,100 ) —2.125 0.034
FEBERHE[M (Pys,Pos) , d] 18 (16,24) 15 (12,20) -3.018 0.003
RJE1 diiiHENE (x£s, pmol/L) 916+288 817+310 1.514 0.133
RJ57 A iENEF[M (Pys,Pys) , pmol/L] 251 (154,617) 175 (117,550) —1.348 0.178
AJE30 diftiEWUEF M ( P,,Pys) , umol/L] 135 (110,200 ) 133 (106,180 ) —0.420 0.675
ARJ5 VEMENUEFM (Pyg,Pys) , pmol/L] 105 (100,130) 123 (101,140) —1.754 0.079
S AAE D (%) ] 2.241 0.179
YO@aEArR 1(3) 1(2)
oA ' shikaezs (shikig ) 3(9) 1(2)
IR ELZE 2(6) 0
i PR T 1(3) 0
HREAE 0 1(2)
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