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[Abstract] Objective This study aims to assess the effectiveness of a modified Chen's
pancreaticojejunostomy in laparoscopic pancreaticoduodenectomy (LLPD). Methods A retrospective
analysis was conducted on the clinical data of 121 patients who underwent LLPD at Union Hospital,
Tongji Medical College, Huazhong University of Science and Technology between January 2023 and
October 2024. The patients were divided into two groups: traditional surgery group (63 patients) and
modified Chen's pancreaticojejunostomy (modified surgery group) (58 patients). Gender, age, body
mass index (BMD), operation time, pancreatojejunostomy time, intraoperative blood loss, postoperative
hospital stay, and the incidence of postoperative complications like pancreatic fistula, abdominal
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infection, intra-abdominal bleeding, gastrointestinal dysfunction, and mortality were compared between
groups. Additionally, moderate-to-high risk patients for pancreatic fistula were identified using the
alternative pancreatic fistula risk score system (a-FRS). The risk of pancreatic fistulas between groups
was compared. Quantitative data adhering to a normal distribution were expressed as T &+ s; otherwise,
they were expressed as quartiles [M(Q,, Q,) ]. Count data were presented as the number of instances.
Results Patients in the modified surgery group showed significantly shorter operation time (311. 8-
55.0 min vs. 357.5+84.5 min, P=0.001)and pancreatojejunostomy time [15.5 (13.8,18.0) min vs.
26.0 (23.0, 29.0) min, P<(0.001] compared to the traditional surgery group. The incidence of
clinically relevant postoperative pancreatic fistula was also significantly lower in the modified surgery
group than in the traditional surgery group [3. 4% (2/58) vs. 15.9% (10/63), P=0.022]. There were
no significant differences between the two groups in the age, gender, BMI, proportion of patients at
moderate-to-high risk for pancreatic fistula, intraoperative blood loss, postoperative hospital stay, rates
of abdominal infection, intra-abdominal bleeding, and gastrointestinal dysfunction (P>>0.05). There
were no perioperative deaths in both groups. Among the 62 patients at a moderate-to-high risk for
pancreatic fistula using the a-FRS model (34 in the traditional surgery group and 28 in the modified
surgery group) , those in the modified surgery group still showed significantly shorter operation and
pancreatojejunostomy times (P<Z0.05) and a lower incidence of postoperative pancreatic fistula (P=
0.036). Conclusion The modified Chen's pancreaticojejunostomy simplifies the procedure, decreases
the duration of pancreatojejunostomy, and reduces the occurrence of pancreatic fistulas. This technique

is effective for patients assessed as having a moderate-to-high risk of developing pancreatic fistulas.

[Key words ]
Pancreatic fistula

Jik - — 48 B V1% K (pancreaticoduodenectomy ,
PD)JE IR YT IRk a6 o] R s P 78 ) 32 28 TR 7
G HIZPARVIBREE) T, B2 2%, FARRE K,
RNIG I EIEZ . A5 HPE (postoperative pancreatic
fistula, POPF)J2& PD A J H UL HL Ak BEE AT 9 I
RAEZ — W SR L AR 2 AR E IREA
RJIEIET AR RIS BEARC . Y& B
JEPDARJG R EREBRBEN XA RZ - BH
JEE B PR R R I I B B 48 g DI BR oK
(laparoscopic pancreaticoduodenectomy, LPD) Jf &
AHBROR A2, A TR A AR A | B IR AR M 2 1 )
W REATZ R A Y & Je 34T LPD BIME s 2 —
2B P BANAE R S BRI SRl -, BE T RRIC IR W) &
XM E T AT R o J I 4R AT I S BT IR
23 SR WUZ TG BE T LTI A U B 48 5 H =5
o J WUEE W 5 O F AL R R Sk i , U™ B L7 W) &
i 10 1 A5 G IR RS A )5 5 2, e PR 52 B MR A
T BN ERBOR , BLBE T .

BARERHE

— BT X4

o] ot WA £ 2023 4F 1 H 22 2024 4 10 A T
P 27 [R5 2 e B e B R s e 28 2 AT B R4 7
LPD i N REATIEIE o 90 ABRME : (D 41
20~75 % 5 (Wi K UL g4 KA [CT \MRI 5§
IEHF RSN Z B2 -CT(PET-CT) 18R

Laparoscopy; Pancreaticoduodenectomy; Modified Chen’s pancreaticojejunostomy ;

9 A2 WK 2% 1 e it e g it JE ) R v, g s 4k
WeRUEYE , T2 # BIBATHRIE LPDIRYT s (31 585
A ARG RE . HEBRBRAE - COATIE I iR A
W TP TR 5 (2) [m] I35 5 Al 52 5 4 B DIBR o
HRIGINAFNHEBR bR E , 2121 Bis AW A AR 5T,
B PE 70 611 (57.9%6) , Lot 5141 (42.1%0) , AF % R
(61.349.8)% ,BMI A (22.343.2) kg/m’, R
FARTT AR 53 NP, b e 58 T AR 4 63 1], 22
BT ARLL 584, LA N A I M) A Ei 46 A e
A BRSO A A GRS BAT AT H PR (B P>
0.05), FEWR 1, ABFFRFE O /R E I H J )M K
BRI R NS R R Y E 422 s R 2 .

BRI
121 1915 N BEAT H HLA B U 45 I Y 2R A 1
B4 BRI, ififT LPD.

1 ARG F AR (1) 5 i W o Ak 24 B3 D Jk 250
HS A R B JRAS, S50 B W, R OR B 1~2 mm,
itk 0 Ui 5 M R T i 22 /0 1~2 e, JE R I T[] I 8
FHER IR 5 (2D T30 A SR AR A AR ik
BCAE B S P4 K 2910 em, [ i B A% 45° R},
[ 52 B A S48 5 (3) W FH 3-0 Prolene % £ 77 £k [8] W7
LA RIS % 575 I J5 RER L) 5 (ORI e i
B LIS AT FLLL 4-0 fl v 4 53 PDS Gt ED
B 6 A 12 pifE S AE ERE TR S S S
J& HIE IR T8 52 I R B A X &, A
N HUE A I 5 (5) I 3-0 Prolene m% £ 77 28 1]



JEFBAMRE 2025 4E 2 A5 38 %45 13 J Abdominal Surg,Feb. 2025, Vol. 38,No. 1 <17 -

Wrag A R AT 5 2 R NLZ

2. R FARA BALIRE 1R COBEAR BT
vy AL PRI R4S S #5487 [R5 (2) 1% FH 3-0 Prolene
B T AR TR % AT 0] J5 53 28 g Al S =5 I 3K
HLZ 5 (3) 1 H 3-0 Prolene o¥ 4% 7+ 26 76 iR & T J7 A
I [a] )5 5828 T i S 25 W i BE SR L) 56 1 1 A s B
“UIBES AT S (D& RIS &7
23 AL T AL LA 4-0 B AT 4 8 PDS 884k 6 51 12 0
PB4 A TRAE o BE AT RE S 25 1 e T AR, IR =
SRR AEEX S BE NI E A
JiE 5 (50 L aRES 3 b a5 4H IR ], £ R AE L7t s 1)
BT 28 MR S s B i B S L) , 3T 485 0 B v, ok
G R 5 Co) I FH 3-0 PDS s 48 I+ £ 1E IR AR T 2%
IR 2R S R  AT4

B1 RIVEEYIS S RIERER A BERYG R ERGE
ORTFFRREEGINT 2L BT FoR UM SE S BEEH T 5
B. B /R B C WA RCRR B

= AR R

e £E S5 A B9 1A $5 %0 (body mass index, BMD) |
e 5 st | SRS A TR IR ) M W) I ) R
Hp i RS AR BE I ] AR B2 W gl R L
Lo Hh B i e I J R e I JE S I S i
RERRLAG FE TS5 17 0 , T AR 4l 5 R JBR 3 XU 73 2%
%t (alternative pancreatic fistula risk score system,
aFRS)Fii 0 H B2 s U A, a-FRS Bl Bl
FHEMEAR P i AT, A3 P=exp(0. 947X
Jig R I 10, 067 9XBMI - 0. 385X 45 F 4% -
3.136)/[exp (0. 947 X i It Jit #i +-0. 067 9XBMI -
0. 385> IR HAZ - 3.136) + 1] o[z it oy
BEETF 0, BRmE 1, A AR BN mm, AT
SEARI N3 R 2 XU S5 8, <<5 060 R XU 41,
=500 A E KU 2H o LT e v v XU AR o
W5 FARALA POPF & A 1 AU

JHRAS B AR R I CT kA i 2 B i ki

B 2 TR KA B RE BT, EAL AT R R I DI Bk
U 225 VR 50 A 57 3 e N e AR R A
FRAE o TR o b 3 ok JB A 5 T = Sl bk vk CT {ELIY)
B F ok T 42 B ke, HLAA 7 3 55 AT BRI TR — 30
A5 I3 53 9% 2 BRI B JBR 28 F 9% 40 (ISGPF) 2016
R, POPF 208k B A C 49, JR A e wi
B O AT M RGeSO AR 5 FE AR
(=38, 5 OOt 24 h, AN NLTTEEA B34 fin L 2140
FOTRE % | C e N 8 RS 2 R 55 S IR 8 b T s
L 5 | VR 3 9% O TR . R i Sk I
o | A B I P VR A 5 | B B P | PR
UL R ) IR A AR S S AU RTA L S SV =
| DTN | A YA S g NI 1 B S A NV =l = 7
RS2 ARG 7 d VA FIRG B, Kt 8
MK AREHEE TR HUATHE B A

LS iyg e oS B

fidfi FH SPSS (25. 0 JO A4 % B8k i 47 4347
FF A AT TR PR L 2+ FoR AR IE S 1
TR AR B  M(Q,, Q) 137w s THEFRER FI 441)
RN R R R A K 5 5 Mann-
Whitney U K55, THECF R L ECR FH o K 95 5% Fisher
BRUIMER L, P<<0. 05 #n 2R HA G245 L.

#H R

121 B9 A A5 9 BE 2412 Wr SR« IR 4 i
I 50191, IR AR T4 P FL Sk R B R 14 81, S R
g 1200, AR R I e 106, + A8 L Sk iR
1018, 18 PR RR 58 7 191, JB AR ok 28 PN 43 B Jiek 78 7 491
i i Rt % 95 4 081,k MR R v A o 3 491, T — 4R A
¥ 6] 5968 2 461] , I R 255 0 P B P e 1 4 PR AL TR
s L 2F 2 Wy T 22 57 RG24 78 L (¢=2. 752, P=
0.738),

W2 [B) 45 48 A FU TR L 1, 25 R WoR IR
N TR] 8 v KU BE 91 22 S5 T 46 1 2 3 L (P>
0.05); SEGEFRAMIL, ok B F R FAREHE
B (P=0. 001 JHAA WA B [ 388 (P<<0. 001) 5
A% A POPF12 6, 30 B U, B R FARAL1)
POPF &4 W EAL G T ARAAR (3. 420 0 15. 9%,
P=0.022) ; B4 [ A H H i AR S A e [a] i
B R i B T Re AT R R E R TSR
T2 (X P>0.05) 5 AL 3K 1 80 Bl AR
BT

R4 a-FRS, i 8 H % b i KUBS 95 A 62
B, e g F AR A A 34 1, ot R F R4 A 28



- 18 - JEIRAME 2025 4 2 45 38 45 1 ] T Abdominal Surg,Feb. 2025, Vol. 38,No. 1

F1 BRIVHEZY G R FARE 555 F AR EAGOR KOS bR L
Ei=221 fEGTF-ARH (63 MR T AR 81D 1/t Z1E P
PEBICH /L 5D 32/31 38/20 2.685 0.101
Y (T s, %) 60.5410.2 62.249.3 -0.970 0.334
WEHEE T+, kg/m®) 22.543.1 22,1432 0.754 0.452
R HARIMQ,, Q,),mm] 3.6(2.6, 5.6) 4.0(3.0, 5.0) 1.099 0.272
B R BT R [ 5 € 6D ] 43(68.3) 43(74.1) 0.509 0.476
a-FRS i KU [ 911 (%% 34(54.0) 28(48.3) 0.392 0.531
FAMFE (s, min) 357.5+84.5 311.84£55.0 3.553 0.001
g A Bt iE [ M(Q,, Q,),min] 26.0(23.0,29.0) 15.5(13.8,18.0) -9.378 <£0.001
Ao g MQ,, Q,),mL] 150(100,200) 150(75,200) - 0.680 0.496
RIGEBEE [ MQ,, Q,),d] 17(15, 22) 15(12, 20) -1.719 0.086
ARG BRI ] 10(15.9) 2(3.4) 5.218 0.022
fiE [ (96D ] 5(7.9) 2(3.4) 0.445 0.505
JiE s R L A8 C 96D ] 3(4.8) 000) 1.205 0.272
EY 7R R EAR IO 6(9.5) 2(3.4) 0.955 0.328
Bl AR NAET [ 1 %) ] 000D 0(0)

E:a-FRS. SR PRI R 58

], 2% HE bR LRG3 W22 2, 45 0 WoR B B TR 4
8 v AU A A TR ) g ) 4 B Tl A% 4
FAR G R b i AU A (P<<0. 05D, B R AR
2 R b s KUK S AR POPE & AR RAR ARG TR
ZH B rh v XU A (P=0. 036) 5 T 19 4[] 2 ) 4R
1% BMI A J5 A Be i 18] 18 ik g & AR 238 I8 0 i
KR EHIIRe R R R RIS EE X
(¥JP>>0.05), #&/n el B T AR AR W5 J5 15855 il
P e AU 9 A R RE I o
5

YENE AR E 24 F R Z —  PDFERT K |
RIGFHEIEL H™E, PR EEHREH K
iE, R AR R 11, 4% ~41. 7%, PR S 8018 i
SR K i 9 I, POPF A AR 5 R RS A6, 3
FERA[IR O, R RS Z R R G, Bl
NN R PR 2R A 5 955 N BMIL, JB iR S0 b, | JB 45 L

1ot o BRE AT AL IR AN, AR BB TR 2R K&
W) T RS i A 5 A T O S R
BE#& I B MR D & e LPD T RS AL T 12
] A R B SIS v Y 1 ) EE R 2 AT
BIFE A R SR

[ R 2 i A W B BRAE - 25 T B R 2
2o H O F B Tz B AR ) & T 3
EAKXW G AL T HBRE BT 52 S HEA D I
B 5 e 1 &5 DR T, [5] I i Y mT A 2 ok R
iR ke i , 5 BCH I L B A XURS: , LA, W) 1 5 Ok
JRACTRAS WA N G 300 A 37 o 5 IR A - b
W TR RS 5 2 i B IR A S (EL A BT AR
Z , HIPRMR Gk om 2% 5 T MK , I RE S BUBRIRAR R , &
AR B o AR, T B AMREL AN W X I I
e M Wy 4 O SR AT Bl R ORAET , B i T — 4
TR BRI PRI I W) ik AR T
W R i - % P s 5 A KB W) 5, W o e

R2  a-FRSH R XA PR B Y & & BT ARG S5 T ARG bR LA

i v e XU A

s v e X A

i f 5T AR G4 ) B B A2 (28 ) X/ 2 Pl
PN CB /L, D 15/19 16/12 1.042 0.307
AR (s, %) 61.349.6 59.94-11.2 0.532 0.597
IR AEH (T 45, kg/m®) 23.6543.10 23.524-3.19 0.155 0.877
FAMFE (45, min) 364.9+79.4 323.2463.9 2.246 0.028
[ A Bt e [ M(Q,, Q,),min] 28.0(25.0, 30.0) 17(15.0,20.0) - 6.584 <£0.001
RJGEBERHEIIMQ,, Q,),d] 19(16,23) 17(13,22) -1.106 0.269
NEY R ICZPN 9(26.5) 1(3.6) 4.380 0.036
i [ (%6 ] 5(14.7) 1(2.9) 1.090 0.296
i s L4890 ] 3(8.8) 0(0) 1.034 0.309
EY PG R EAR (G 4(11.8) 1(2.9) 0.505 0.477

:a-FRS. 8 R IFEERE I R 5.



JEFBAMRE 2025 4E 2 A5 38 %45 13 J Abdominal Surg,Feb. 2025, Vol. 38,No. 1 - 19 -

AT 2~ 4 BT U I 48 4, TR % o 36 1o
FERLAEL A SR A , o) THAE  U)AFEm AL,
i R 1 BEXUIS /N WD TR S R Y e AR R AR
RAFHN 7Tz T

AR AT AR T B o E e i W) - o RV L AR S R I
JBE AW & IR AR B 2E U TE A AR 5 2, % g
B s G RN T, AT T R ROCR . SEET L2
JBER 2 o S LR T BE 23 1 9 UL T e o
Bt 22 1] F8 S 25 W% T e i D I 52 e S
“UTILEE B 25 IR U2 B85 M 5 O 60 2 iR
Uit o AT LB UE I, AR R W 5 7 vk JBEIR AR
Ui L R AT S AR T R IR U B B AR
Wy 7 RGP o 2 U™ IR i o] A2 [ ot
B i e 5 I BT 5 JBR S 1) K A=

AWFFEG R BRI W& 7 U POPF (1 & A 4
A 3,490 (2/58) , ik — 2 o3 e R B Wy & J7 20
JigesRs e XU g AL TR AEE . ZE 28U AL LAY
R —5 i 5 U744 BT DL 52 O 2 1w & 50
R, By 1k 2 i S ) G i R ZE R TR M) G Y
G G o i DA 1) I 55 1R AN 25 i SR WLZ
HEAT AN o G SR e i i LU B o K, AT AR A 2~3
AU 45 P i sk . LPD 4 2 2%  FE I
K, 38 H T A Bt e 1177 1 S5 G RE S 4
Hb T S AR AR g ) A - R R
W) IR W) & 5 SR BUD BRAE TR B, ATREA
B T4 Je oy > W]

JBE MR ) A BRI BE DR GE T MR I B AN ] fE
SEA e . AR A O RS & W G U7 L,
P WIS B, 2 MR R AR R G A
WESE R/ NFEA IR ST , 1t 5 RAEA BT ST i — 25
WS,

FlaEmsR AL H EARELEMN G R

& £ x o
[1] Malgras B, Dokmak S, Aussilhou B, et al. Management of
postoperative pancreatic fistula after pancreaticoduodenectomy

[J]. J Visc Surg, 2023, 160 (1) : 39-51. DOI: 10. 1016/].

jviscsurg. 2023. 01. 002.

(2] WRZFET. WRICHTSF RAR 1% 20 5% 6k AT I RE B A W)
BARBILSEMAET]. AR, 2019,32(2) :77-79. DOI: 10.

3969/j. issn. 1003-5591. 2019. 02. 001.

[3] Cesaretti M, Bifulco L., Costi R, et al. Pancreatic resection in the
era of laparoscopy: state of art. A systematic review [J]. Int J
Surg,2017,44:309-316. DOI:10. 1016/]. ijsu. 2017. 07. 028.

(4] BERril, XML I, 500, 55 . H TARMLAR 2% A Mt - — 48
R 5 TS XS T A A R LG R [T ] ARSI R AR, 2024, 62
(10) : 929-937. DOI: 10.3760/cma. j. cn112139-20240411-
00180.

[5] Bassi C, Marchegiani G, Dervenis C, et al. The 2016 update of
the International Study Group (ISGPS) definition and grading
of postoperative pancreatic fistula: 11 Years After[J]. Surgery,
2017,161(3) :584-591. DOI:10. 1016/]. surg. 2016. 11. 014.

(6] RS =2 5k, 45 . B+ IR VIR ARG 3 e UK
BRI A R GEPPAT [T]. AR IS RE SRS 2024, 30(9) ¢
691-698. DOI:10.3760/cma. j. cn113884-20240419-00111.

(7] XUFEHE, BRAKIR 47 T B . I Bl A 0T RA a0 A 5 A TR S i
[T]. PhnEs 2245, 2024, 15(4) : 740-746. DOI: 10. 12290/
xhyxzz. 2024-0407

[8] Qin R, Kendrick ML, Wolfgang CL., et al. International expert
consensus on laparoscopic pancreaticoduodenectomy [J].
Hepatobiliary Surg Nutr,2020,9(4) : 464-483. DOI:10. 21037/
hbsn-20-446.

(9] BRI, HF =, 8K, 5. BG-GB R X T A5 B
W RIS AR LT ). IEFRSMRE, 2024,37(5) : 378-383. DOI: 10.
3969/]. issn. 1003-5591. 2024. 05. 013

[10] R, XD, sk TR, 25 . I a0+ — 8 1 DD R oA v it
G — 1R 7 A 25 B W) & i R [T]. AR AR 2R ks
2017,55(2) : 136-140. DOI: 10. 3760/cma. |. issn. 0529-5815.
2017.02.012.

[11] 3R, F, XL, 55 UL A% A 12 A W) 16 5 2 I e
JBet AR I IBR AR H BN 2 [T]. i RAT RG22 58, 2016,
32 (5) : 921-924. DOI: 10.3969/j. issn. 1001-5256.2016.
05.023.

[12] R SRR NI U B S 5054725 I N BB AU
WA T]. B ANRE, 2017,30(3) : 153-154. DOI: 10. 3969/j.
issn. 1003-5591. 2017. 03. 001.

[13] Chen XP, Huang 7Y, Lau JWY, et al. Chen's U-suture
technique for end-to-end invaginated pancreaticojejunostomy
following pancreaticoduodenectomy[J]. Ann Surg Oncol, 2014,
21(13):4336-4341. DOI:10. 1245/510434-014-3823-2.

[14] 0] BRSO, L, 5 . RIS T R B VIR AR 1y 25 > i 48
SR L] AR TR 44 7, 2023, 23 (4) : 299-301. DOL: 10.
3760/cma. j. cn115667. 20220704-00101.

[15] Wang M, Peng B, Liu J, et al. Practice patterns and perioperative
outcomes of laparoscopic pancreaticoduodenectomy in China: a
retrospective multicenter analysis of 1029 patients[J]. Ann Surg,
2021,273(1):145-153. DOI:10. 1097/sla. 0000000000003190.

ik F 391 :2024-12-13)



