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Analysis of risk factors for prelonged hospital stay after distal pancreatectomy: a single-
center retrospective study

HU Le, LU Zipeng, JIANG Kuirong, CHEN Jianmin®

Pancreas Center,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To analyze the factors associated with prolonged postoperative hospital stay ( =30 days) after distal
pancreatectomy (DP) , identify independent risk factors, and provide a basis for optimizing perioperative management. Methods: A
retrospective analysis was conducted on 1 215 patients who underwent DP at a single center from January 2020 to June 2024. Based on
postoperative hospital stay, patients were divided into two groups: =30 days (80 cases)and <30 days(1 135 cases). Univariate analysis
was used to compare differences in clinical characteristics between the two groups, and multivariate logistic regression was employed to
identify independent risk factors. Results: Among the 1 215 DP cases, 80 (6.6% ) had a postoperative hospital stay =30 days.
Univariate analysis revealed that gender, age, tumor type, modified Appleby procedure, combined organ resection, combined vascular
resection, dissection of the Heidelberg triangle, as well as complications such as pancreatic fistula, delayed gastric emptying (DGE) ,
postoperative bleeding, and chylous fistula were significantly associated with prolonged postoperative hospital stay (all P < 0.05).
Multivariate logistic regression analysis demonstrated that modified Appleby procedure (OR=3.167, P=0.007) , combined organ
resection (OR=3.334, P < 0.001) , postoperative bleeding (OR=4.148, P=0.025) , DGE (OR=10.482, P < 0.001) , intra - abdominal
infection (OR=5.718, P < 0.001) , chylous fistula(OR=2.457, P=0.022) , sepsis (OR=13.485, P < 0.001) , and postoperative invasive
interventions (OR=6.045, P < 0.001) were independent risk factors for a hospital stay =30 days. Conclusion: Prolonged postoperative

hospital stay (=30 days) after DP is associated with various perioperative factors. Developing individualized diagnostic and treatment
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strategies targeting high-risk factors and optimizing management can help shorten the length of hospital stay.
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Table 1 Univariate analysis of factors associated with prolonged hospital stay (=30 d) after distal pancreatectomy : general

information and surgical methods

Variable Postoperative hospital stay =30 d(n=80) Postoperative hospital stay <30 d(n=1 135) P

Sex[n(%) ] 0.004

Male 52(65.0) 550(48.5)

Female 28(35.00 585(51.5)
Agel years, M(Pss, Prs) ] 66.5(59,71) 60(61,68) <0.001
Tumor pathology[n(%) ] <0.001

Malignant 68(85.0) 705(62.1)

Benign 12(15.0) 430(37.9)
Surgical approach[n(%) ] <0.001

DP 63(78.8) 801(70.6)

Modified Appleby 16(20.0) 61(5.4)

Warshaw 0(0) 93(8.2)

Kimura 1(1.3) 180(15.9)
Combined organ resection[ n(%) ] 41(51.2) 196(17.3) <0.001
Combined vein resection[n(%) ] 10€12.5) 55(4.8) 0.008
Combined artery resection[ n(%) ] 16(20.0) 66(5.8) <0.001
Dissection of heidelberg Triangle[n(%) ] 41(51.2) 108(9.5) <0.001
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Table 2 Univariate analysis of prolonged hospital stay (=30 d) after distal pancreatectomy: postoperative complications and

interventions [n(9%)]

) Postoperative hospital stay =30 d Postoperative hospital stay <30 d
Variable (n=80) (n=1135) P

Postoperative complications

Postoperative pancreatic fistula 51(63.7) 555(48.9) 0.010
Delayed gastric emptying(DGE) 30(37.5) 36(3.2) <0.001
Postoperative hemorrhage 8(10.0) 17(1.5) <0.001
Chylous fistula 15(18.8) 86(7.6) <0.001
Ileus 2(2.5) 700.6) 0.114
Intra-abdominal infection 32(40.0) 69(6.1) <0.001
Intra-abdominal fluid collection 18(22.5) 59(5.2) <0.001
Sepsis 8(10.0) 700.6) <0.001
Pulmonary infection 8(10.0) 25(2.2) <0.001
Atelectasis 5(6.3) 11(1.00 0.003
Pleural effusion 10(12.5) 13(1.1) <0.001
Surgical site Infection/complications 5(6.3) 32(2.8) 0.090
Pulmonary embolism 3(3.8) 700.6) 0.024
Cerebral infarction 1(1.3) 1€0.1> 0.127
Postoperative Interventions
Re-intubation 4(5.00 200.2) <0.001
Reoperation 2(2.5) 200.2) 0.024
ICU readmission 9(11.3) 13(1.D <0.001
Invasive intervention 26(32.5) 34(3.00 <0.001

Severe complications(clavien-dindo=1I1) 29(36.3) 41(3.6) <0.001




45 55 12 1

- 1808 (I - S NI S S 4 202512 A
x3 BRIKEVIBRARERAE=30 d % B RS 4T
Table 3 Multivariate analysis of prolonged hospital stay(=30 d) after distal pancreatectomy
Variable B SE Wald P OR 95%CI
Modified Appleby procedure 1.153 0.430 7.175 0.007 3.167 1.326-7.361
Combined organ resection 1.204 0.293 16.914 <0.001 3.334 1.878-5.918
Postoperative hemorrhage 1.423 0.633 5.052 0.025 4.148 1.200-14.338
Delayed gastric emptying 2.350 0.344 46.583 <0.001 10.482 5.338-20.582
Intra-abdominal infection 1.744 0.331 27.756 <0.001 5.718 2.989-10.939
Chylous fistula 0.899 0.394 5.209 0.022 2.457 1.135-5.318
Sepsis 2.602 0.727 12.815 <0.001 13.485 3.245-56.035
Invasive intervention 1.799 0.367 24.014 <0.001 6.045 2.944-12.415

pen SAPS SRS R N DR e o R A e e S
TEAK A -

o W A DR R i P A28 R I i IR 38
R R, FE B R 3R A A TP AR ORI B T G
IR AT: e B TR) S o B (1) B S5 1k 2 5 e = R A7)
YO R B, R s AR S . BT 1 F ARG
(W R Appleby FA | 2 JIE 2% U1 B L 64 (L% D)
850 DA S5 H IR ™ E I ACRE 35 5 S AT B B[] 2
DI o ARBIEIE iR R S5 20 DL 9% S i fit A 2 | fii
AT, AR ST BUE B i R 2B K

i 2 A8 & Logistic 21 V5 73 87, B 5E 1 Jgifk
A JE A Be i [81=30 d f 8 AN T f 16 IR 3R, B ek R
Appleby AR B G Z VIR AR5 H ML DGE. &)1
SR FLBERE IR BEIE DA R S5 (R 28 A . XA
FAA H A AR AR FEHLH T S 8K R IR .

Z I ZR 3 HTIE L K Appleby A 5 CRI 14 2
DIBR A FE B T U188 AR J5 43 B i 1 =30 d [k
STIER IR . R Appleby A TV IT 5 H 6
JoRAAR R e (MR R LR s T3, B AR FAR
e A RORE KU Loos ZEPWF R A, ST B R
Appleby (1 38 AR Jg H &E Can H Ifil DGE. R K&
ARBERTRBERR, PO ERHEKE15d
(P<0.00D). SAEWFIEH, S4EDPAHEL, &
K Appleby 241 FA S ] 5K | 2% 158 2 HAF B B (]
B, X8R Appleby R 441w L KUK
K T il 8 T 17 R T AR B 58, R oK At
T DA D HA I, R S 0 5 S R FORS 4046, Ik
BERE.

B N2 VI BR 3R s R it |, TR B8 iz 1)
DIBR G FL, 38 0 F AR ) 45 F0 & 2= v, B0 RS 43 B
BF [8]=30 d B30 57 KU Kl K o Brunner 25/ 77 2
N JHAA R I 253 D) ok 2 I RE R AR FE A At
REETREIHH . Loos EVHE I Bon B & 2317

% 90 d i S MARHEAR I 0.7% Tt 151 22 3.0% - 73
A RIE T B R BT 4 /N R Ve L, DA R
ZHEARVIBR T . X RGIRIK I E 7w, KT id 5t
AI) R IR R R, R AT 2R R 9T 7T BE RIS 2 IE 25 D)
B, AT B AR A F B A Bt 1T RS

ARG H 2 A R V) B R S 1) 7™ B 9 ACRE 2
—o ABFFA ST H AT A S BT E R1=30 d XU
BEINZy4f5 . PEROE, RS H M5 90 dstE . Ik
i R A R RIAE: [ B T F) ik 25 388 AR 56T, | o vT
MR BN ) FEAFRE , Ta B A AN ZE L2
WFR, X ROE T 2 B e K AE B [a] . Ak
NGRS (L 0 I = AN Xl T o | 7 N SR <R T
T s, RO I R RS A AT il

AW 7T DGE A A J5 3 B i 17]=30 d KU 32 e
1015 . /R4 DGE X A fiy 22 A R M AN K, (H B 42 ) 1
BB LFEE O N E IR SRR M, #6085
HERE . SCERIRIE R A4 DGE [ 3 A4 e H 4
16 d, M JE DGE # %15 10 d(P < 0.001)™. DGE
W RAENHI B NE A, ATRE S R85 B B &,
G s K DB J5 18 A 1 50, AR s I s I g | e
SR RAEAR S . BT DGE 5 AU B, m] £ AR ¥
B2 S R RAEE FRRN [R]Bn a phsk 5 52 4k
R T, L HHE B i 18] 0 52

A R TR G 3 B TR DX 3 Py (1) R S Uk
JeVEAR, o 4k R T OB S . — BR A K
e, W AT R HUA 2O 1A, A B ] ]
PERWRAE K o AHIT 50 B 7R A% IE A R R )5, I8
it 8% e AT & RS 3 Bt I TR] =30 d ) ik ST S 6 T
Foo SCMRIRIE TR 58 F A HA 2 G 2= 43 Bt i 1]~
B K 2 B, R R K R R
Behrman 58" LU [ IR IRA S5 R A I s N IR G b R
R G IR e I 22 R, A B N ) R K
(28.5dws. 152 d) o TEJRIRF A B H b, I s ik gL



A5 EH 2 W IR BTN SR, Sk AR R VIR AR 5 3 B S PR A 56 PR 2R 2 A — R o [

2025 12 H

WEFELT ], P B E R A R CH AR B2 , 2025, 45(12) : 1805-1809, 1822

= 1809

AT SRR ISR, G HOR TS E 2% . AW IT R A
e 1) % o 4 A o 1 B B A N, 7 B OR A
SO IR IR A F5 Ik G AT B ARAR ) S, R R AT
7843 51 AR IR TT o

L BE 2 X A 5 3 e ) 1] PR 2 i AN i B . AR
W58 I, 7E [ B 25 L8 gl IR e S5 R K g, FLBE %
AT5A £ 3 AR 5 3 e TR =30 d (19 B N . Strobel
SEUOal P S T T3 324 B AR TR BB, FLEERE
KA F ) 10.4% , 3L BE T & 1 AL TR] 9 11 (7~
58)d. M FLBEE R AL IE R AR AR AR IR, Bl
B IVEFTITR, Rl 14 d TR R

JHR FEE 2 YL 5 R I A B 90 e N 4R B AE, AR
IR LRI B R RERE Y T B EAE P
BT, W R EUE IR PR e SR, T 2 A E SRR
I7 DR B B[R] 0 35 A o AR 0 22 TR 3R 20 W 46
R IR, MR EERE A2 K AT B B [ A A 7 1) T A
FZ— o Vogel 5] 42 3 EH MR A B KA AL
R JHEA S e EEE 1) S AL RBE H R 18 d, T
TCMETRRER BB N6 do Kelly " 4RIE T 1E 2 322 4
5% DP HIEEE T, 8.7% W DP B35 R AEIRTEIE, N
WL RO . BRERIE S T E A R A E K
TR A DG FERIR TR B35, JREE A IR I e
W U BRI 1R 32 B IR, PRI, ) R A R R
M IR SR AR R, R R ORI R i, (AR
JE IR I B B3 3 1], FH ok o B 13, B A R
PN KB 2 fE S

ARG 1R 28 M AE A 4 i 3h 7™ 3 5 &RE AT 51
i, AT AR I RORE P B B I B AR bR . AT A
LR REN RSB EEKAERNE. X5
“PRFT I (failure to rescue) HINE & — 8 401697
()35 R IE R A TG 45 A BE B I T 88 38 a3l Ik
B, BERIEE RS BT, B RN
I [A) 35 3 0 TRk, o s L R A 32 v
X RCRE I LR SR AL BRAE g, A Bh Tk e
R B T EAR M T T R, AT 38 S i
SR

Zx bR, AW @ 2 R = TR T R
Appleby Rz A E 2 VIFR ARG H ML DGE. 15 i
TG FLBERE IR FE R S5 (R 22 M R E S 8 TR R
2 AR R V) B AR i A B ) TR) =30 d f 4k 37 £ 6 [
oo XL I A AR 25 A= B A EE B A R VR Ak
I A B AT SRS SR AR BTV 5
A, GHEFEFARA T NSEH, 1853 HEF AR
P P, LA ) R A B R, N T 46 A B

I 8] o AHIT E H0 Joy PR A < Hdfa R T B ep s, A7 4E
TP ANE B i 43 7T AE s B AP O R 45 R ] e S A
BT ARELA L FIAR S IR 45 45 58 R R i, A
HEVEA IR o A TR B8 2 AbAE 421 20 Hr 1 R
W) 2 R AR, BEOE VP A AR AT AR AR 5 A%
73 1] DR 3R A e I 18] (52 o 300 il s B R
SIS PPl B R AN DU AL s R 45 B A HE B i

:%“‘\XO
MR
FivA 1538 75 W M) 2 b 5%

Conlflict of Interests:

All authors declare no conflicts of interest.

{E& STk A AR :

BUR G TTE TR BRI S et b SCE S [
TS AR R ST A T RSO R AT .

Author’ s Contributions:

HU Le was responsible for esearch design, data collection
and statistical analysis, and manuscript writing; LU Zipeng,
JIANG Kuirong , and CHEN Jianmin were responsible for

research supervision, manuscript review, and revision.
(&% 3k ]
[1] JIANG L, NING D, CHEN X P. Improvement in distal

pancreatectomy for tumors in the body and tail of the pan-
creas[ J]. World J Surg Oncol, 2021, 19(1):49

[2] VILLODRE C,DEL R J, BLANCO-FERNANDEZ G et al.
Texthook outcome in distal pancreatectomy: a multicenter
study[J]. Surgery, 2024, 175(4):1134-1139

[3] LOOS M, MACK C E,XU A T L, et al. Distal pancreatec-
tomy: extent of resection determines surgical risk catego-
ries[J]. Ann Surg, 2024,279(3):479-485

[4] ERDEM-SANCHEZ S, MULLER P C, KUMMERLI C, et
al. International validation of the distal pancreatectomy
fistula risk score-more than a throw of the dice?[J]. BrJ
Surg, 2025, 112(S 7).DOI: 10.1093/bjs/znaf092.043

[5] LIUL,LIUTX,HUANG W X, et al. Distal pancreatecto-
my with En-bloc celiac axis resection for locally advanced
pancreatic body/tail cancer: a systematic review and meta-
analysis[J]. Asian J Surg,2021,45(1):51-61

[6] BRUNNER M, LOESER I, WEBER G F, et al. Postopera-
tive outcomes and their risk factors in left pancreatectomy
with and without multivisceral resection [J]. Sci Rep,
2025,15(1):5504

[7] DUCLOS C, DURIN T, MARCHESE U, et al. Manage-
ment and outcomes of hemorrhage after distal pancreatec-

tomy: a multicenter study at high volume centers [J].
HPB,2024,26(2):234-240
(F# %1822 )



45 55 12 1

1822~ (I - S NI S S 4 202512 A
et al. Alginate - chitosan hydrogels provide a sustained and atrial fibrillation through a CaMKII independent
gradient of sphingosine-1-phosphate for therapeutic angio- mechanism[ ] ]. bioRxiv,2024: 2024.09.23.614368
genesis[J]. Ann Biomed Eng,2017,45(4):1003-1014 [79] SARTIANI L, BARTOLUCCI G, PALLECCHI M, et al.

[76] ZHENG Z,LEI C, LIU H B et al. A ROS-responsive lipo- Pharmacological basis of the antifibrotic effects of pirfeni-
somal composite hydrogel integrating improved mitochon- done: mechanistic insights from cardiac in-vitro and in-
drial function and pro-angiogenesis for efficient treatment vivo models[J]. Front Cardiovasc Med, 2022,9: 751499
of myocardial infarction[J]. Adv Healthc Mater, 2022, 11 [80] ZHU K, WANG K, ZHANG R T, et al. Tron chelators

[77]

(78]

(19):e2200990

GREENBERG B. Angiotensin receptor-neprilysin inhibi-
tion (CARND) in heart failure[J]. Int J Heart Fail, 2020, 2
(2):73-90

SEVERINO A, REYES-GAIDO O E, NGUYEN P, et al.
SGLT2 inhibitors protect against diabetic cardiomyopathy

loaded on myocardiocyte mitochondria - targeted nano-

zyme system for treating myocardial ischemia-reperfusion

injury in mouse models[J]. J Nanobiotechnology, 2025,
23(D:112

(ks BH]  2025-06-13

(KCHREE: % F)

B e B S B S i S e e S S e S i e S T B S e e S Rt A S S ST SR SR o

(EEF 1809 )

[8]

(9]

[10]

[11]

DEGISORS S, CAIAZZO R, DOKMAK S, et al. Delayed
gastric emptying following distal pancreatectomy: inci-
dence and predisposing factors [J]. HPB, 2022, 24 (5) :
772781

HEALY G L, STUART C M, DYAS A R, et al. Associa-
tion between postoperative complications and hospital
length of stay: a large-scale observational study of 4, 495,
582 patients in the American College of Surgeons Nation-
al Surgical Quality Improvement Program (ACS-NSQIP)
registry[ ] ]. Patient Saf Surg, 2024, 18(1):29

BEHRMAN S W ,ZARZAUR B L. Intra-abdominal sep-
sis following pancreatic resection: incidence, risk factors,
diagnosis, microbiology, management, and outcome [J].
Am Surg, 2008, 74(7):572-578

STROBEL O, BRANGS S, HINZ U, et al. Chyle leak after

[12]

[13]

[14]

pancreatic surgery: Incidence, risk factors, clinical rele-
vance, and therapeutic implications [J]. Pancreatology,
2016, 16(3):S74
VOGEL T R, DOMBROVSKIY V Y, CARSON J L, et
al. Postoperative sepsis in the United States [J]. Ann
Surg;2010,252(6):1065-1071
KELLY K J, GREENBLATT D Y , WAN Y, et al. Risk
stratification for distal pancreatectomy utilizing ACS-NSQ-
IP: preoperative factors correlate with morbidity [J1. J
Gastrointest Surg, 2011, 15(2):250-259
MARCHESE U, FUKS D, TRUANT S, et al. Comment on:
failure to rescue in patients with distal pancreatectomy: a
nationwide analysis of 10, 632 patients[J]. Hepatobiliary
Surg Nutr, 2021, 10(2): 229-231

(WFs RHEA]  2025-08-01

(KB B



