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Abstract

Objective: To investigate the impact of standardized expert guidance on the learning curve for lapa-
roscopic pancreatoduodenectomy (TLPD) in a primary hospital setting. Methods: A retrospective anal-
ysis was conducted on 50 consecutive patients who underwent TLPD at Fuyang People’s Hospital from
April 2020 to June 2024. Based on the cumulative sum (CUSUM) learning curve model, patients were
divided into three phases: initial proficiency phase (n = 15), adjustment and fluctuation phase (n = 15),
and stable mastery phase (n = 20). Intraoperative indicators (operative time, estimated blood loss, con-
version to open surgery rate), postoperative recovery (duration of drainage, length of hospital stay),
and complications (grade B/C pancreatic fistula, biliary fistula, hemorrhage) were compared among
the three groups. Results: No statistically significant differences were observed in preoperative base-
line characteristics among the three groups (P > 0.05). From the initial to the mastery phase, following
expert guidance, operative time (491.9 * 31.5 min vs. 406.3 £ 18.5 min) and intraoperative blood loss
(138.7 [50, 300] mL vs. 83.5 [50, 100] mL) significantly decreased (P < 0.05). The incidence of grade
B/C pancreatic fistula was lower in the mastery phase compared to the initial phase (5.0% vs. 13.3%),
and postoperative hospital stay was shorter (19.6 + 9.4 days vs. 12.3 * 3.1 days). Conclusion: Stand-
ardized on-site expert guidance, by optimizing key techniques such as uncinate process dissection and
pancreaticojejunostomy, significantly shortens the TLPD learning curve and enhances procedural
safety, providing a feasible pathway for primary hospitals to implement complex laparoscopic surger-
ies.
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Figure 1. Cumulative sum (CUSUM) learning curve for operative time in laparoscopic pancreaticoduodenectomy
1. BERRSRER+ Z3RBAVIFR AR F REJEIAY CUSUM 2 3 fhk

Table 1. Comparison of preoperative general patient characteristics

=1 BEARE—RARAILL

. P51 R BMI B AT B B SNIEEAN
% k% (kg/m2) u/L u/L umolL
Wikams 7 8 53331751 221+26  153.6[20.8,276.8] 59.8[20.4,208.6] 39.9[13.4,117.2]
TR AN 9 6 6533712 232431  138.2[56.9,2745] 97.5[57.7,201.7] 75.9 [33.1, 154.1]
RERAS 13 7  6275+1283 22522 43.4[7.8, 68.2] 17.5[6.5,54.8] 23.8[10.1,92.7]
X2IFIH {E 1.842 1.842 1.433 5.113 5.442 4.921
P{H 0.562 0.166 0.273 0.078 0.066 0.085

3.3. RehFHEHHMFR

FARES 8] 253 B gE i ass, hwiis s 20U (491.9 £ 31.5) min 2P 1 B 2 52 e B (406.3
+18.5) min (P <0.001), KMLHFREEAEBZIIZIIET:. R, A g5 T IE 250k 2R
B TR, mRRWHHEN “JeFtal” BaRHE. ERERIN, AR i &k 21 E
(177.3 ml), HETFRGR IR NS MR = (13.3%); HEEFAFRERAME, A 5% RV % 83.5 ml (P
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=0.012), TEFFIERIFTRMEE 5.0%. i RO VIBRE itk ELEE BEE R N LS i 5 2 7 (L 2).

Table 2. Comparison of intraoperative conditions

= 2. RPIFREEE
TR [A] At RREIFRE ROVIBRR  CPEMEATEREE AR

Rl
min ml n% n% A n%
YIEERGY 4919315 138.7 [50, 300] 0 (0%) 0.73 15.6 +4.2 0.47
R 2 1 434.7+19.8 177.3 [50, 400] 2 (13.3%) 0.81 16.8+4.5 0.53
e A 406.3 +18.5 83.5 [50, 100] 1 (5.0%) 0.90 18.4+3.8 0.50
PH <0.001 0.012 0.402 0.39 0.001 0.91

3.4. REFERRH R

b FARBIE M R AR E SRR T, REER R EI AR T RaAcEE 3). HEms, ¥
M RN B F ARG R R ECN(19.6 £9.4) K, I EFae AN £(12.3£3.) K, EREASIT%
B X (P=0.006). Sub[EINF, Rt ok IR £ H -5 ARG REBOE LR EGE S . WIa6 & 00 8P R
HN(8.24 £ 245)F57C, RE & T B AIN(6.31 + 1.12) /5 juAlfa e o i ) (5.08 + 0.86) /5 Jt(P <
0.001). A 30 H AL TN TG 1T 8 (WA 3).

Table 3. Comparison of postoperative outcomes

%= 3. RIERRHEER

i ARIGERERE {E R e 2 H ARJG 30 REFAREHE ARG 30 RILT:H
R JiTt n% n%
WA =80 19.6+9.4 8.24 +2.45 2 (13.3%) 0 (0%)
VR HE e 5 147 +45 6.31+1.12 2 (13.3%) 0 (0%)
g LA 12.3+3.1 5.08 +0.86 1 (5.0%) 0 (0%)
P14 0.006 <0.001 0.602

ARG HRAE R LR b B, =24 B33 BRI ROE R A AR AW GG = RO 26.7%. 1A 43 5)) 3
13.3%. Fa5E A 5%, SILRHERAEAOLE 2). Hb, KRR S5 HRREE S IQEE, &
SR, 11 BIC IR TC I A (L2 4).

Table 4. Postoperative complications and Clavien-Dindo classification
= 4. RIFHLAEF R Clavien-Dindo 434%

HRERLERZRBE Clavien-Dindo 4%
w5 FERIERAR BIC ZRE ARJEHmM AR | I i v \
- n% n% n% n% n% n% n% n% n%

WG = RGN 4 (26.7%) 2(13.3%) 1(6.7%) 1(6.7%) 6 (40.0%) 2 (13.3%)2 (13.3%) 0 (0%) 0 (0%)
TR B 2 (13.3%) 2(13.3%) 0(0%) 0(0%) 5(33.3%) 1(6.7%) 1(6.7%) 0(0%) 0 (0%)
o LA 1 (5.0%) 1(5.0%)  0(0%) 0(0%) 5(25.0%) 1(5.0%) 0(0%) 0(0%) 0 (0%)

DOI: 10.12677/acm.2026.1641315 856 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1641315

A

EMERB/ICRH R EREESTTH

45
W B/CR

40 Em fEE
vl

5.9%

PRI FhHAH [RHAZE
(Case 1-18) (Case 19-35) (Case 36-50)

Figure 2. Incidence of postoperative major complications

2. REFEHRERER

Nk BV I RORE R EFLRE, BRATISRHA Clavien-Dindo 702 R 40xt I KIEHEAT 028, 45 REUR,
B o) iR R, ™ 8 JF RORE (Clavien-Dindo HI 2 & Uh R)RAE R B35 N . ERIGG =00, 11 2%
R UL b FERGE R AN 13.3%, WS IIEZE 6.7%, TARE BEINITE 1N 2% K DL b 3E RO Kk AR (L4
4). BARIE, W14 80 3 9 RORE L3S AR S5 H i (Clavien-Dindo 11 %) F1iHJg (Clavien-Dindo 11 2%), i
Fe e BUAIAIF RREZ N 1~ 9, T A IR SE . X R TFARER M SR T I RIER B, 8k
BT IFRIEMR - EREE .
4. ¥ig

JiE i B FiR -+ —Fi8 B V) B8 R (Laparoscopic Pancreatoduodenectomy, LPD)AF Sy —Ffim #E & . 52 28 P 43561
FAR, HAEEZERHE SR H—EHEEE 2P0 AW 70 i =1 24 580 1 R B %4 50
il LPD &3& I E R, 455 BAM(CUSUM) S 2] I 2658, RGITAL 1 L 50 ds S0 TR 22 > i 26
. RER, ELFKBIENANG, FARBE. Kb, REIHRIERESR, A K& ETT 7%
F 30 H FAT: R % 25 S 0 3 e

JE s BT IR AR B DI RR AR e 2 AN X RS A/, B RN R & . MRS E RS
KEP IR, BARZ RS, )& BEE3]. EREZER, HTFRIRERAMR., B&RIEHETAL,
AL SR Z RGEACEE IR 2R, WIATTRE LPD IS8 T T AR T RE G AR I RS 3G wh e T i e v &
] . AW SIS R, AERIIR S ROH T RIS A IA (491.9 £ 31.5) min, AR M)y 138.7mL, Hi%
TEIEZE R 6.7%, 2 MM I 7 )2 R e AE T R MG s B N T 48 I DTSR AR I (1 RIAE o X e 25 SR 5 47 i O
S NBEAE AT R 45 R — 30, A ANy LPD 12 =) i 208 5 75 22 58 B 40~60 19 - AR A Reik 2R E B B, 1
EFRZ I FIEOL T, FARE A RA LS A8 R, FFACRE R 22 Fm[4]. 1% KR FiEd iy
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ANVE S FEARBEACFI S R, AR EEBE IR AL T RORSCRE, R DU 35 O 2 R B T R TR KR
(1) ASHIF 5T 2023 RIS & XA H T 12 RINFRES, £FRIEF, &% HBRM
/N (ISGPS)HEFE AR HERRAE AR, B AR AL T B AR R W) & 55 S B AR [5] 5 Kim H 558 A
FRAERFM, ELFKI|ET, KPALLLPD M2 m I 13.3% 4% % 10% LA T, FARZ R B EHRF
[6].

CUSUM 2 =] il Ze A5 8 m] B 0 b Ji 0T R B (] (RIS AS AR Ak, K27 0 I RR R o S as e s 1
BRI E A =N B RIE AR T 5 R, TR AT UG AR (491.9 + 31.5) min 35 4540 % A%,
ZAJ1£1(406.3 + 18.5) min (P < 0.001), [H]i A A H & M 138.7 mL R %% 83.5mL (P =0.012). HH, i
BN AF AN [0 R — D45, AR LRI IER IS T, XA RE AR 7R
FHARES (1E MR R [7]. MIEL I L K8 S AR R AR S R VI & ik, AR T
LA 453497 A R of JXURSE[8] [9],  HH e M 6 b AT R A 11 13.3% % 22 il 4 1H) 5.0% . 1X 28 %I 5 Boggi
G NHIRE TS, HARERIR, EEE% SIS AR H i ml > 30% L |, TR a1 4652 20%
[10]. M2 AV A oA, T AR IR ) FA) 408 0 R H I 9 BB ARG 17 S 3 R o XU, i L 75 SR g 20 A
PRI AN 1) 45 4, AT T T B4k TR 22 4P [11] [12]- B4k, Wang H. Qin R 25 N\ W7E L K3 ST,
LPD )5 > Wi 2 mT 445 22 30 51 LA, AR R I & R 9 R R AF 6 40 25 05 [13] [14]

TEFRAERAF b, BRI RAE R A 2 NI GR = 80 1) 26.7% T B 2 Fa e et 5.0%, H BIC
PR R AR RN 13.3%F5 45 5.0%, AHEEAT Y Ik A et 2 IR RRa %4 . eI &1E 8 LPD Hif 5 K
AEFERIFEMIATT, TERATHF REAHAR, WREE - SHERZE KR &, A B r) kA4 .
MAEWIAR AR, BE R W Z A REL, SBORERERR S, TEET K2 FfilZA
REREF T R R A R EURAIRAS, X5 Shailesh V Shrikhande 25 A FRE 50 45 B —3[15]. Hb4h, FFRAER
WD TR B BT P, Wl e IR TR, AMNIRIT AR R . NEEAET S, R
RABH AR E TSP, EscE 7T RA WG R E. B, M™HERBEETRSBUERERYE. K
BEAESE 5 R, WEKEERE[16]. I, LHEESERAFARLEMENFER, toyEFRME T HE 5
(1) R o

FEAMFFEH, RERG 30 HFARE R S TR MBS 2 5%, (HARJG AR [ A4 #A11(19.6
+ Q.4 KRR 2 A (12.3 £ 3.1) K (P = 0.006), {5t %% FH M (8.24 + 2.45) 7 7t P& % (5.08 + 0.86) /it
(P<0.001), IX—a%A [t T FARB AR F ARSI BAMAL, X P IS BE R 4655 T AR
PRI IR KA 5 ) B DL R R S R S IR AR HE AL B DIAHOC[17] o ARIEA AL A, L XIS
AMUKIEFARAR G, kil 7 HEFARPE R, 5] WERRI L. 877 3R RS 3h e it B iR
EES . A, HERE NI, EL KRS FIATMVER LPD, nIfs 82 (14 B 18] m] 46 i 22
12 RiA, MR TSGR IRFAREBAMH[18] [19].

5. &5ip

ZELRTIR, BTERIEATE FEE RO AR . VSRR, REME T BRIk
RIS 2R, $2Th 7 FARIMEMZ 2. FR, RFIFARGER D . R KMETRHM TR, &
RO 1 B ARSI B IR T AT U . AR TN R R BT R S AR I I TR T SRR AR
HE FEURA BRI Z R e & A8 S, DUR IR AR AN 3 ARl 32 7t
SIEFSER

AR FIRAF B PH TN R EE B B ZE 51 Sk (R LS. [2024] 52 5), T BE B Z MR ZE .
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