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A retrospective study of the learning curve and perioperative
complications of laparoscopic radical hysterectomy for cervical
cancer based on CUSUM analysis
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Abstract: Objective To investigate the impact of surgical learning curves on complications and intraoperative key in-
dicators after laparoscopic radical hysterectomy for women with cervical cancer. and to analyze, the association between
the surgical learningcurve and postoperative complications, so as to provid a theoretical reference for quality controland
surgeon training. Methods A total of 102 patients who were diagnosed with early-stage cervical cancer and underwent
laparoscopicradical hysterectomy were enrolled in the study. All patients were operated on by the same senior surgeon
(chief physician) at the Second Qilu Hospital of Shandong University. Cumulative sum (CUSUM) analysis based on
operative time was applied to model the learning curve, dividing the cases into two phases: the learning phase ( the first
29 cases) and the mastery phase (the subsequent 73 cases). Intraoperative parameters and postoperative complication
rates were then compared between these two phases. Results The optimal CUSUM fitting equation was CUSUM~n =
—117.850+89.4n—1.759n°+0.009x° ( R* = 0.956, P<0.05), indicating a strong model fit. Based on this model, the
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learning phase was attributed to the first 29 cases, while the subsequent 73 cases constituted the mastery phase. In the

mastery phase, operative time and intraoperative blood loss were significantly reduced compared to the learning phase

(P<0.05). However, there were no statistically significant differences between the two phases in the incidence of intra-

operative or postoperative complications (including organ injury, lymphocysts, infections, and ureteral stenosis) ( P>O0.

05). Conclusion CUSUM analysis showed that the surgeon became technically stable after performing around 29 ca-

ses. As the learning curve transitioned from the growth phase to the mastery phase, the operative efficiency improved,

with shorter surgery times and reduced blood loss. Meanwhile, the rates of intraoperative and postoperative complica-

tions remained comparable.

Key words: Laparoscopic radical hysterectomy for cervical cancer; Complications; Surgical learning curve; Early-stage

cervical cancer; Retrospective analysis; Cumulative sum analysis
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Figure 1 CUSUM scatter plot and fitting curve of surgery for
102 patients
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Table 1 Baseline characteristics of patients
. ] BML/ o . .

2057 ik R % (ke/m?) WEAE AR JihfEd 4%/ cm
B B 29 46.41+9.72 25.89+2.14 6(20.7) 2.00(1.00, 3.50)
B B 73 49.22+10.88 26.30+1.93 25(34.2) 2.00(0.80, 3.25)

/X /U -1.209 -0.946 1.800 1057.00

P 0.230 0.345 0.180 0.991
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Table 2 Pathological types and FIGO stages of patients

o " G BRZERY (1)) FIGO 434
Al bk g~ g~ HAth IA2* IB1-IB2 IIA1"
KB B 29 26(89.7) 2(6.9) 1(3.4) 4(13.8) 22(75.9) 3(10.3)
BB B 73 56(76.7) 13(17.8) 4(5.5) 4(5.5) 59(80.8) 10(13.7)
X 0.393
P 0.385 0.307
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Table 3 Intraoperative conditions
o S ‘H‘ ‘H / . =) S, * >, P = * N 5 P A=}
13 g TR ke ke AdEmEsgs Es G
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JREAB B 73 180(175,190)  100(50,102) 2(2.7) 0(0.0) 28(20, 35.5)
U 58.50 566.50 1285.50
P <0.001 <0.001 0.060 0.284 0.091

1 . * 3% Fisher ¥EHAG 5
23 FMBREERBBRARAREHEZELR

W B B 5 & [ 450(400,500) mL vs. 450
(400,500) mL,P=0.890] ARJS(EBERFEI[17(12,
23) d vs. 16(13,20)d, P =0.926] .3k b & W} 7]

[13(10,18)d vs. 13(11,16)d, P=0.729] 2% 15
TR L(P>0.05) P BBz (8] H A A J5 I A&hE
RIRFEZFH TG E XL (¥ P>0.05), W
#4,

x4 ARJENROIIT
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B 73 450(400,500) 16(13,20) 13(11,16) 5(6.8)  14(19.2) 4(5.5) 3(4.1) 0
Uy’ 1.040.50 1.046.00 1105.00 0.030
P 0.890 0.926 0.729 0.685 0.862 >0.999 >0.999 0.284
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