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Abstract

Ovarian cancer is the leading cause of cancer-related mortality in the female reproductive system,
with approximately 70% of patients being diagnosed at advanced stages. Cytoreductive surgery
(CRS) is the core treatment modality. Advanced ovarian cancer often involves the intestines and upper
abdomen. Although guidelines recommend that gynecologic oncologists lead such surgeries, do-
mestic medical responsibility allocation and relevant legal regulations limit their participation in
specific complex surgeries, which, to some extent, hinders the accumulation of technical experience.
The surgical learning curve reflects the process by which a surgeon’s technical proficiency improves
with experience. While the learning curve of bowel and upper abdominal surgeries has been sys-
tematically explored internationally, research in this area is limited in China. Evaluation methods
such as Cumulative Sum (CUSUM), Risk-Adjusted Cumulative Sum (RA-CUSUM), and Risk-Adjusted
Sequential Probability Ratio Test (RA-SPRT) can quantify the dynamic changes in surgical time,
complications, and success rates, providing a scientific basis for assessment. Optimizing patient se-
lection, team collaboration, and the support of multidisciplinary teams (MDT) have been proven to
accelerate the learning curve. Future efforts should focus on strengthening international coopera-
tion and conducting multi-center, large-sample studies to analyze the learning curve characteristics
across different regions. Additionally, integrating Al technology to optimize evaluation methods,
along with policy adjustments to clarify responsibility allocation, will help gynecologic oncology
teams independently perform complex surgeries, ultimately improving the overall treatment out-
comes for advanced ovarian cancer.
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(%L, ARJGFR BRI RN B B A A TS, TG PIRR SR B i K (residual O, RO)FF A& it e 2= A= 1)
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2. BER EIEBFARE &=
2.1. BEFAREIHMERETS

a3 T A A2 5 9 5 S5 g A B O KR PO B LA B 7 Herh i TR T S0 B LR G W VTR )
BR8] BT RIET AR LW& R« AR K IS e U ACRE, A48 12 th B AR A4 2 2 S i
SR, AR IO RN, IARHHRE R AL AR 2 ARG . TS B W AR A AR B K P A R 2K
R EAIGESE . Kim S5OV TR, RGO g 35 v, IR R A2 58 B TE TR -1 2 TR I 8] 2 369
Gy, BEER T AREAMRIR LR 400 238h, ARSI ARERM AR RO R E E 5, X RWIORUERHE A
TEMIE T AR P &, NEFE TR T AR . Tozzi % [10]HF 78t Bn R FHEE AR AE B LIRS A VIR
ARG R AL RN 4.1%, 58 ARG AN 6.1% 0 35 22 57, RUI RN RHE L R 1R L H]
LA IGYT - BEAh, Nishikimi S2[11]35H, R AR AL SE KL 34 Gl B OIRE VIR R, F
AR GRBE S ERTE, RN AR T ARG I AR R BARERSon, TR A
WBIR R G, HERE B RERA TR %5

2.2. LIERFARE S HZEIRER

TR TR R J 5 A (R A 25 A A v AR R A, 2 A IR R oG BE HL Bk R ORI 4y,
EFERRIRI B BIBR . RVIBRA . ARz v U BR A BB 73 HEVIBR AR [12]-[14] b RG99 A4 A4 2 240 Bk oK
ASEA M EEIRE, XAMRHEA BRI T mE R . Nishikimi ZF[11]45 H 078 5 2R F AR H A
FESERRZ) 33 BINBVIBRA . 15 BN Sz s AR VIBR AR 5, 5 I BUR - FARE Moy B &g, R
WD, BRI R AN 13.1%, FofhIF RO R B I . La Russa %5 [ 1516 7 4% I 1] I 574995 151
SYRNEEASE 3 A, RIVEIRABIEEAETE L 42 B FRES AR TR G, RERE SR ATAE . B AT 45 51 2
BEPTIBREA. 2132 82 HlF ALK R, CUREFHEA: O Jo 7 IH NS B BRI AT 7 58 s b IEES
FAR, H 3 HEFHMIBTEAE M 54.8%. 35.7%H 64.3%, 70 AHL T LI RAEIRTT T ARE
77 I L

H W SRR VI AR R RIS [ 58 . AR ZREE T, Z2 ) iZ&RBON T 2%, £ 30~50 il mJ . 3 ik
T AR ] H BRI AORE R A2 . T E I F R & T AR dE M R 2 IR a4, BORER S, Ik
FEFIE L, ST TE NBEY, 754 80 LA B EIF R A e AR R . F T AR B AR e ) F AR A
BAWIME, @i BB B BB A AR R, BT RATFARERE, =IFREMMEETE.

3. FAREIEITE 7T ERMA

FARZ S M2t B4 F AR E . FHRIE R LM FREIZRNZNELM, BB AR R S
IRGRIIRR, RIVHGIMRHEAF RS DEE T R, BTN AL EOREFREE 5 BT
AT #i% (Cumulative Sum Analysis, CUSUM).  JRUK 15 BBLE R0 #1925 (RA-CUSUM) LA K R 1 %
SRR LU 4G 56 (Risk-Adjusted Sequential Probability Ratio Test, RA-SPRT)%5 . Afi M FREE T AR 2>
i A SR PR A
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2k 73 2% ST B St B, RIS FAREHG . {E B 8] &2 Clavien-Dindo 3~4 28 3 K iE 26 ok i 2 %
&, (HIEARUHEIRTT T RAMAIHINIE T, £ 75 BUREIE 5T T4 I 2. Shannon ZE[17]42H “XU
FATE” 22 220 FE, #5200 4% CRS/HIPEC K IE Ry B T340 AU . 4R EoR, RAETE IS
#4(Peritoneal Cancer Index, PCI)VF/rZ A2 580, B K % (34%. 30%. 12%. 14%)F{E:FEimf[a](14. 16,
13, 12 R){EE 100 5 B o, M F AR RZERT 50 59> (10 2 7.2 /). RIPABRFRE AT
2/ 50 i, I 0 R R B I TR 75 100 51, St 1 AR AR 2R 590 451 52 A R 1A 0 ) ORI RS

3.2. CUSUM 43473k

H AT 32 B FAMNEFREAR B2 ST M 5102 CUSUM 43 Mride. 1205 20K TR AR 50 1028 b 3 A8
NEAME S PIIME 2 51 RBUSRT, R BCREAN B 0 B3 22, BRAR U M s RN 1) Sk i 94 18] [19]
Nishikimi Z£[20]F]F CUSUM ki 271 44 W A 0N Sl 38 1 TR o i 2k . R4 TFARE R Er4H, X
FARBFE L AR AT L. SRR, HEERE. mEREF AT 28 HIF1 50 F A
FORBGREE, [FIR I RAEZRAESE 6 Bl JEHe8E . R4, Nishikimi 5 [11]RH CUSUM 2 #riFfhi T CRS
AR B CARES W U1 B AR W) A TUZERI R B A 322 v o V) o R 5 PR 1 A 28 J e T i . 5L
N, 147 BB )G DB KA 8.2%, PRI 213 6.0% vs %=1 J5 1 8.2%). JEEEM KA ZE
TERIUASE TN 20.0%, %51 G HIFE 2 13.1%, 2RI LS55 L. CUSUM B4 Borv& s H kA4
RAEBAE TR R R T HZ VG N, BRI RAE R B T REH.

3.3. RA-CUSUM %r#fs:

ALK RA-CUSUM i A2 %t CUSUM T3y FE . 7 VEAEAL St CUSUM 3 At )26l B 5\ AT 42
ZGARIEAZIE, PR VE o DL R R R RU, TR I o R AR A B, IR TE CUSUM &5
(AT EEPE[21] [22] - Santullo 55[23])%H CUSUM 734t &3, TR R ZE 161 45 B8, (HBHATE.
NIRRT AR 7] %2 2 K &R IR, RA-CUSUM BL “FREM” BEA R (A EFRE. A%
SRR K B 2k B A 2 ST Bk, R ES) . SR AER B, B EoR, TARIFRERI AR 4
YN IR K R AE IR B 35 K (7.9% R 4.8%) . 45K, SERZ) 189 9l F AR AT IA BH AR LK.

3.4. RA-SPRT o#fi&

ERG SRR T, SPRT v T IEAUEREATIS, WoE | BUA 1 B8 AN 432 LU LE
(OR)BIA,  MNTTHI W 1 A& 75 AL B B8 2 B4 S FF . 4, SPRT it TR Ak 7 sl i g5 Ve R 84k,
B BhAMNELEE AR VR AT IR, LR LR I & B T I IR 2 ST i 28[24] [25]. 1 RA-SPRT B E W
MR T R R T BT O ) B, RIS R T R A B T XU . Kusamura %5[26]
[271f ] RA-SPRT 1F4ili 7 #MEHAIBAAE CRS 697 MM % T ih 4k, @it fokAein, 256 | AR 11 2%
72 R a5 R T B 2 LU AB L B HEAT b o SRR T4 M D8 K AR 1) S B R ™ B R R, R AN ek K
AFEARRIEH 137 Bl S B BN TR FEHME LT o X R I ) R BONBENE, 582 140 B9 61 A4 Re AR5
¥&. Bfi)5, Kusamura %5 \$5 5595 — MU A RIEEAEFF & CRS T H , i85k Fu A B AN O 1) 2 ST i 28 30F
—BIIE RA-SPRT IR AN o AR I, AS5E A 4H Ak KA HIEE 4T 253 BIFE 126 BIAT 141 Bl 5] f5 H
B, BE—PIUF RA-SPRT fi74: 2 2] M 26 A5 v i I AR 1A 2 T AL

FRVEAG TN S R O AR T 2R TR, FREL B B M BV R LA R 1 B
PERS R CUSUM A XGHFREOR BT 5, B IRIE T ARBIE:; RA-CUSUM Al RA-SPRT i 51 A XU i
B, SUUL T ERFRIEFHVAL, BTEEE S 24T, S5 78 SER BRI T AR AR HR R AR
S AR, BIPETIREARRYE. B, PRI MBI Z M, %552 5 E 0K R,
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CUSUM Al RA-CUSUM E SR e il 2 2 S R v i 224k, (RO i) A e PEAITEE R 1 . RA-SPRT
TE S R A 0] RE A2 B R AT SR AIRE AR R PR . Dk, FEIEFEVTAL A, BRI BRI FARAL,
B B T SR A B R . EEEERZ, TR A T8 fé(artificial intelligence, AN & &
fEBEBE A, SHEA R BER R FARFRAEM TR E TR, e 2R AR 2
R PPAl R A BN A [28] [29]. Al FEFARS ST MV R 8 205, @il 7 b F AR A £t
REBE IR T AL IR VPG ARERANKT, FEEEAEm )it Zia 28 A [30]F AL A2 > BEAL G L as Nl Bh
HRIGPERT SR DIBR AR (RARPYIEAT B 25320y 12 NP BRIFARE . 58 FAREMEL, ZBIAE N2 4 RARP
FADIE ERnt )i 2230/ T 200 #b. SR, Al EF AR ) i S A R E Hhik, HAERHEAFF
ARIFERIAPIGAIE,  [F]F F5 A e A BA B AN 22 4 i)

4. FN0E S h 2R E =

TEAMBLFE RS, S iR R 2L M. BRISOnRMFRE RN, REBSRE. &%
A 2 2B B BME (Multidisciplinary Team, MDT) LUK A St 204, SI2EAS [FRE B 5o &b
RHEA 22 ST FE R F AR SE R .
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ARERFARILHEN, REREFIRME S SUHERETT ST, TEFRNGRELIF R
MIRCR K S MR ERE . B E B P IR T AR A SRR AL AL S SUBT BRI, BENS 5 PR 548 T AR 2
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R T ARG RN SE R A
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$. Smeenk Z[33]5% HE BB B0 A4 B e SR TOE SO R, B IR B T ARPAT R TT BRI
KEEN R VAT Z N EH SR JE R R m LA NS A IR . s A Bk B Ande, Hkr Mg iz
Z RN e REE, RO FEERTF. £ 2L 130 HIF ARG, RO FEREME, R EERE
RS TR T R SR ) = B
4.3. MDT tiME

MDT HMEIZIA AR F PR AN IR R R REERN HOTRNL OERITRE. BRI
ZA RS W LFEGESETR, RIS E, BRSRIA, e R R [34] [35]. X
T IAON B 4H MK R, MDT PMERAF R A R TEARTT . R RUR 515 2158 2T RIS, #A =2
T 2 ST h 2R 0 B B R L AR TE S [36] I S R B MDT 4L s B S AR R AL R AR AR R B ¥ = T AE MDT
4, MBAFEMIEIIZIT . B SHRER A FRIELIET RO VIFRER UL B 16T IR M.
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AN S ITAR A AE B F AR 22 S R AE T MR FE 3EE - Ansari Z[37]EL 36 F & 1 S Iite 5 T 5%
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