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Current status and future prospect of surgical treatment of infected necrotizing pancreatitis
XTAO Xiao, CHEN Qian, LIANG Rong, TANG Wen-lian, WANG Wei-min, MIAO Chun-mu, WANG Yun-bing, DING
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Abstract: Acute pancreatitis is characterized as an acute abdominal condition caused by the aberrant activation of pancreatic enzymes,
leading to autodigestion of the pancreatic parenchyma and surrounding tissues. The prevalence of acute pancreatitis is significant and displays
a rising trend annually. Infected necrotizing pancreatitis (INP) is the most severe complication of acute pancreatitis with a high mortality
rale, its surgical treatment encompasses percutaneous drainage , minimally invasive surgery, endoscopic therapy,and open pancreatic necrosec-
tomy. This article offers a review of the contemporary state of surgical intervention of INP and outlines the potential therapeutic direction for
future research in this field ,thus providing a theoretical basis for the clinical decision-making regarding the therapeutic approaches of INP.

Keywords : acute pancreatitis; infected necrotizing pancreatitis ; surgical treatment; percutaneous drainage ; minimally invasive surgery;

endoscopic therapy ; step-up approach ; prospect

ARS8 i DR TR e X R B
Bl B 7 R T AR T RS B LA R SRy 3 S R I Iy
FERHERY SEAE , v S EE B IRERER . H T, TR
W ik = S L Y SR IR AR R AT F BTk, Mg A%
AR BRI LA BEIR YT B TH AL RS 2E , HOR iR &
A 4.9/100 000 ~ 73. 4/100 000, 17 7F — & BY #4522
SRR, SRR A R R T

Hageit, 29 15% ny 2 vE IR R 8 25 I IR sE
U, Horh 20% ~ 30% (14 (8 2 kA R GE i ST R
8% ~39% 2 JERULIRFENME g R 45 (infected necrotizing
pancreatitis , INP) 52 2P Bl 58 1) 7™ B0 &, S /Rt
T HEEARAE, 7Eak £ryJL 42 INP (95 FHA
S RA T REMZA . TFBOE 61T ARG XA Ik A
AR INP B35 1 3280097 T-B, (A SR s i 1) Tty

[(E£THE] ST AARRAIEEE FIH (estc2021jeyj-msxmX0294 ) 5
PR A AR FRE S L F T H (stc2020jeyj-bshX0033 ) 5 T BT T
391 (2021 MSXMI39)

[EE1EE] T Mt E-mail ;300378 @ hospital. cqmu. edu. cn; Fi8 %,

E-mail ; wangyunbing@ cqmu. edu. cn

% B2 R N BT [/ BIAR o INP BRRYT T 658
2 EFEATARIAT 05 3 H AR B AR SRS
FIR INP (9285 FP 677 05 5 SORRBIE ST 7 11 BEAT 250
DA INP il YA Y 7 4R A B AR o

1 ZEFRIG|IHRA

28 KB A A 2 NP (1) 3 T T i, G PR 3
VTR B 22 A S RO D1 INP AR i 32
WPBL fEFRNG IRV =02 —EFERT
FARYIBRIAFEALLL, W I RAEA o 2 513
AN B SBEAE T A 51T, A 8505 1A R T A4
SEE S SRR bR A o (S A &
BY T IRRES I RERAL B e G4 AN R A8 RS Rl LASE
ARG . AR50 s T T
SIS E B G RA R —F IR e FE MR, H
A SN AR A3 (B R E B A 2Ry, ELR S
S [ B AT RICR B 22, U T B R . A AR
MED M5 KSR B IR IE R 5 T # , L e 4
CT 51 FRCER B



272 B FRAFRE

J REG ANAT OPER SURG 2023,32(3)

http : //www. jjssxzz. cn

SRR G A 12 5 20 i 2 S VAR G
LA Al AT R B n] DL D I R AE I K A B R
HWUG . TR ANAEE A s O Ze g T
ARCRIZE DS 55 () B e A SRBE R , ol T 0 F 2 I e
IRBE e e 7 MR S I (DB, DR e i i A o i o
R SR A 1) ML AE A, D) ] BB A T A B Al P
WHEATS I @ik A i B 5% A1 BUZF l ,  Bf A 1
Tk R R A MIASE . DIl i 41 5 ), i B AR &
FATF 12 009 U B i SR A6 (5 B TE SR 4K ) sl 45
JERIBRZEMIIRIE . @i i 1 45 W B2 ), i A%
I T LABRSK A/ o [ SR B8 0 2 00 S8 (B AR
SN AL, AL BIAT 2 ~ 3 JA LY sk 523H , LABT 1k
YNSRI IR TS 5. Qi i it E Z a1 25 B,
REARET XTI BT BB IR AL, iR 2 B A
@i S R 5 J7 O HEA R Z 8] BE A i A2 1 T
TRES IR G o 4% b 25 B 2 S IR SERR A 3T R 35 il
JE S F BTG JEA2 18 . Gupta %57 (UBFSE R I, &
BEZE R G AR T A [FIIRSE AL A INP (35 A5,
{EZBTFEREA RN AR i T i — 2P UESE

KT T AL B £F , A 323700 s A S I 7E R
RIS g 4 T e (ARAE AL U ) Lt 5 1AL , (Hd Ay
FEI NP RSP RRBOY AL 22 AT, 8 H 2 4 1)
SIS A B o Bl Boxhoorn %5 f i A
PERFFEUESE T INP S8 B S48 5 149 288 4 5 1R
TEFFRAEFRAE R TT IO GE T4 22 5% 0 P, 51
PUREEFEA S A R — 20T

2 WEIFAR

BB R G| RAS T A e LR 2% 2l £y
0 2 A B I, ATAT R A TR . F AT, SEIE IR I B
oAt RV A e i O 6010 B A R A1 i 1 A
JEHRIAR Tz R

XTI AT, &) HE IR L T 4 Ml
B AR G R T T S T 43 5
A e R B, e K R O 5 A P AR
S5 RIBR IR B AR, 70 A I 23T B A 6 D o B, Y 2%
SN AN i B A (I I B A D (9 6 A A 22 18]
WA DR AN B o 9 R 0 i 3 AT, B
S A O e B DB A B T IS B T R
X HIFRARINIE, IAE RIS e IRFe I .

Pl AR TR BRI ST R A phy 2 [l A% i 7 B S K
BEBEIHAY, S H AT 5 b w60 89 el 3 AR 5 3
HEAER G PESIREEARK, X~
22 B2 RS AR 5 AR5 75K 5 1 AtE , FH A A

W5 e S ) B, T BB U S BRI AT A 2,5
T FHAEBEHE K R GBS PR IRSUIE . 5 B RAEIK
B PRBEAR B PR IR AT, W T R i o LB IR IR S
FRARIRSE I BRA B ) TR A5 AL AR T B B T A A0
IRAE , B IR 1] A HERS , BRAE © 22 ] LY R B4 55
WIRSE, TR 1 2B R AMAE A, NI TE 7
SRR EE P, 2R e AR TR T, AN
MR 3t 5 A FR U 10, BT ik 2 B0 10 900 )
A R R ARG R T TR

MU B i 1 A S o 5 [l AR iR~ PR o
LA . HAEZEMIEEIE 51 A 1 ARVE— I R )
H BER R E AR STIFIRIEIX, FE 5 14 AR AT
FRE T BRI RN (R IR AL ), 8 5 A8 B R I S
U Bl T AT ORI A, PR 2 AROR EAR SR
(=R T 12F 5104 ) AT IESEHE M. xR
R BTG Al R SL I N I SR SE D36 B 1,
I i 228 R R i A s T AR A DR B 14 [ i Ak B SE s
M E (IR DIBR) 5 SR 10, ZHOR 7 5 T BUR Lk
JRIRFC A L S B i RS IFs , 5EE H  A Jekife  RUAE H
R B 5 3 B R E e Il R 2 1, (H S
PRI RE R BRAR IR SE VTR A AN Ly 7 2 o225+, H i
1 AN BV, B 22 R AR DG S0 IR S P D TR Uy =X
975

3 ARAET

UTAESK , B AGAYT B U, DR H AR A T3
N, B INP VAP —FhEE T, WEZHTH
Fet A AR B BARIAFCRT AL BVATT . NBRATT
TAN R N BE AR 5| 5 T 2 N B R I N B IR AT
YIBRA o

LSl Y A AR e er R G LGl
T&EEE ARG R 8 B AU R
SR G I SR S B AR B I s PEIR AR . WU
TG E RIS . SRR R A E
AR T ELS) THUH , O 2O S0 B Tt
SRR (A5 5 L TE, 5 R T RER 22 , B4 T
KFARME ], HA AR BB Bk it ki
AR SRS R E R AEA R B R S P RS

AT TG S I PR i AR T AT AT P
Bl IR TEVIR AR . BRI NIRSEYIRRA H AT
TEG— BRSPS, b I 1 SR PR
T 5 0 25 8 25 T M 06 41 40, 5 Xk B BE i R A5 b
P (AR R R B AR X LS
BRSNS S A A SR A B R B S S A



BB F K% 24 ]REG ANAT OPER SURG  2023,32(3)

http : //www. jjssxzz. cn 273

F G R B B 5 1 B T, (H 287
B EHATCE DA S s RS INP B
Z (MR A BE— P TEUESE o

4 FHFAR

TR A BRIR RSV BR AL JL 472K INP fIBR R
JPOT e RS HRTN B ORISR 9045 07 12 2 A
TE R ARTFRT AR A R AL BEXE A P 0 2 2
AL S L it i S P9 B AN B SR 1% I 4
WA ROTE" o TR AR SEA 5 2 B SR AE X
i S AR, DT 1 45 B s A g s
Ji Ja e Sy B RAE A GO DIRR R T RE LR B I
TERRAH LY, A A i 1t 25 1 RS e 2 e AR
UTARA, TP HCEIE A TR TR TR | PSR
ARG E SRR F AR C R R, BT
B, 5 PHAREE AR5 B 1] 208 S PR ORI T 0T T 3
FERAHRI T F AR o TR IR SE R M
I RE S A B S T W HLR B g A A
HiT i ] SR IR 98 12 1R 4 R (2021 45 i) $E 72 0T i T
ARAE 4 JH Ja OB AR SE 5 ) 24T, /T 45 /MUl BR T
Bl GBS I 414, BRI S

TEIS 2510 20 47 HL BB TR S 22 B 28 )5 A 55
P AT REC L2 77z N, [RGBl 5 =X
HAECIFITARYNA AR I ACAE A A2 3R i SE 3R L2 7
FHig T RSy INP R 5 o ORIA YT /AT 47
¥ P AALE INP (5 RHE S E AR . HA
FbAR AR NG T T35 2R T, T IO IR IR A SE )
BRAA R — A RURIR T Tk

5 RE

Hoo, ik BrikiasT g INP IR)7 1 hniE, b
EWFTTRA i ia T 7 ik — 00 AR B iR T 5
WEEBEIRIT o SNRHI B IR YT 5 10 2 S8 AT 4 0
RGIFA SR E TG B AT Rl @19 AT A SO ik
JRIRFEYIBRA o 4 2% (1) — 2 PANTER 5031k 5% 1 INP
IMEHBY BEIAY T HRAL ST T AT Bl ™, A L
PR, BE0E T BrBaYT i eAn s BEJR ARG
WEERBE— AR T B if T AERRAR I AR A A R A
TGIEAR A PR BB IR I S
B NATZIE NG, 6 S8 W PRE DR TG W el o3 AT
ZNBIENIRIETIBRA . 73 Sh— T gy 22 (O IFTE 45 A 4
R BEBTERIATT SRR IR T RO A S, —F AR
YL U I RAE R AR ORGSR AT TR T
HJCHE A28 5  AH N BE 66 7 AT AR B S D) 11

1 % 2 36, W0 U, 4 e A e )
X UL N BEB R T AT 20 INP (63 i s i B, (5
TERWIBUS J7 10 55N BRI JE 22 . BRI
BiaTT SO IR A LS, MBLIRTT R LTI
WA 2R ARF RS RE R S, B — 2%
IS EINMIDES € STRINERE S AURE s 2 230 b Gl B2
SEVIBRA BINRA HE AT, XA B Bk s s R, i
BIA AL TS 48, B ke a8 E IR
FEIE T BRACR A , B T P A 245 M Ji [ B % 2 e iR
NAYERI NGRS P SN RI=p R T e/ IS R 1k 8
I, EH YO, W IR IR IR R I A 5 e
Jiriiesz  AHAZ BRT A bl S BOAR SR I, = BB Bo MRk
MY BRIRI A RIG RIE YT INP 1 B 3 , KR 1 22 JF e Y
AR RIS 5% NN O o NS

IO R, AP 2 SURSE B 2 X T INP
BT AR A EEE LT, WAL IR AE
HARIHOAIRIEIRAE, 513 H T 2RI s . A
2T, AR SR B SRSE L LN I THERSE , i Bl
AR AR T B . HATHIBTERIG)T Al RESS I iR
PATPEIRSE S 32 IRAL AL 22 1) 8 BB T AIL,
TEST RFE M4 B 20 5 R A I BEIE DR 1 I [] , 225
Wi S TS o Bl , Bk 28 B 2 5 AR BT I
B AFARE— 3kt i A A B R Bed
I i ATREVERTFERI P UESE T AR IE AR P H I K
IR A D7 I S R IR YT RG22 R YL A
AT — AR DT IS IREAS /D, T 28 2 19 2080 T 5 ik 1
HARNE o TR, 4% 28 B 28 0 5 A R Wit 7
VIS ¥ NI SRR S VA QD NET R F 05 S ik - I a8

e S AT B BB A A RHIE AN 58 4236 BIA I
FARVERAT IR IR RS DI BR A REAS 1L 3R 73 iR 3R
FE LY R R B B IA T AT RE S A IR T
(R AR AIL, 38 AT RE 5 AN A 390 1 e 2 1 i <5 )™ B
KA B FH TS . MR, IF RO R SR
SEVIBR AT QI W, Xt FAFAE) 2 ALY [ m]
REEAT A BRI At BB RS2 5 — BB B Be AT A i T
BRI TS V5 « Bl w25 22 B 28 0 5 1 ROR R BBl A
FAR, HHEX B H ST O BRI SE I BR AR
Je , WP JE K S2 1 TP ICPE BRARIR SE VI BR A i 2R 1
o HAT, TR BRI S OIBR AR N D, S HOT R
FARMIFTEATAE—E WXE , A 1 T Ji& 2 rhCo il PRATE 520K
ik, AL R AR YT 7 A PR BES KA

[ &% 30k ]
[1] e ARL A S RIR AR 22 4. AP [ SRR IR R 2R 1
(2021) [J]. A4 AR R 24 75,2021,19 (7) : 730 = 739. doi: 10.



274

J REG ANAT OPER SURG

2023,32(3)

http : //www. jjssxzz. cn

(2]

[3

[

[4]

(5

[

[6

[

[7

[

[8]

[9]

[10

(11

[12

[13

[14

[15

19538/]. cjps. issn1005 —2208. 2021. 07. 03.

van Dijk SM,Hallensleben NDL,van Santvoort HC et al. Acute pancrea-
titis ;recent advances through randomised trials[ J . Gut,2017,66(11) .
2024 —2032. doi:10. 1136/ gutjnl —2016 —313595.

Zhang ZH, Ding YX, Wu YD, et al. A meta-analysis and systematic
review of percutaneous catheter drainage in treating infected pancreatitis
necrosis| J |. Medicine ( Baltimore ) ,2018,97 (47) :e12999. doi: 10.
1097/MD. 0000000000012999.

Hollemans RA , Bakker OJ, Boermeester MA | et al. Superiority of step-up
approach vs open necrosectomy in long-term follow-up of patients with
necrotizing pancreatitis [ J ]. Gastroenterology, 2019, 156 (4 ) ;1016 -
1026. doi:10. 1053/]. gastro. 2018. 10. 045.

Sugimoto M, Sonntag DP,Flint GS, et al. A percutaneous drainage proto-
col for severe and moderately severe acute pancreatitis[ J ]. Surg Endosc,
2015,29(11) ;3282 —3291. doi:10. 1007/500464 - 015 —4077 - 1.
Baudin G,Chassang M, Gelsi E, et al. CT-guided percutaneous catheter
drainage of acute infectious necrotizing pancreatitis ; assessment of effec-
tiveness and safety[ J]. AJR Am J Roentgenol ,2012,199 (1) :192 -
199. doi:10.2214/AJR. 11. 6984.

Wronski M, Cebulski W, Karkocha D, et al. Ultrasound-guided percuta-
neous drainage of infected pancreatic necrosis[ J]. Surg Endosc,2013,
27(8) :2841 -2848. doi: 10. 1007/s00464 —013 -2831 - 9.

Liu ZW,Yang SZ, Wang PF et al. Minimal-access retroperitoneal pan-
creatic necrosectomy for infected necrotizing pancreatitis : a multicentre
study of a step-up approach[J]. Br J Surg,2020,107 (10) ;1344 -
1353. doi:10. 1002/bjs. 11619.

Gupta P, Virk M, Gulati A, et al. Unusual sites of necrotic collections in
acute necrotizing pancreatitis ; association with parenchymal necrosis and
clinical outcomes|[ J]. Dig Dis Sci,2021,66(7) :2362 —2367. doi: 10.
1007/510620 — 020 - 06526 - 6.

] Boxhoorn L, van Dijk SM,van Grinsven J, et al. Inmediate versus post-
poned intervention for infected necrotizing pancreatitis[ J]. N Engl J
Med,2021,385(15) :1372 - 1381. doi: 10. 1056/ NEJM0a2100826.
Heckler M, Hackert T, Hu K, et al. Severe acute pancreatitis ; surgical
indications and treatment[ J ]. Langenbecks Arch Surg,2021,406(3) .
521 -535. doi: 10. 1007/s00423 - 020 - 01944 -6.

da Costa DW,Boerma D, van Santvoort HC , et al. Staged multidiscipli-

[

[

nary step-up management for necrotizing pancreatitis[ J]. Br J Surg,
2014,101(1) :e65 - €79. doi: 10. 1002/bjs. 9346.

Arvanitakis M, Dumonceau JM, Albert ], et al. Endoscopic management

[

of acute necrotizing pancreatitis : European Society of Gastrointestinal
Endoscopy (ESGE) evidence-based multidisciplinary guidelines[J].
Endoscopy ,2018,50(5) :524 —546. doi:10. 1055/a — 0588 —5365.

Oh CH, Lee JK, Song TJ, et al. Clinical practice guidelines for the

[l

endoscopic management of peripancreatic fluid collections [ J]. Clin
Endosc,2021,54(4) :505 —521. doi:10. 5946/ ce. 2021. 185.
Trikudanathan G, Wolbrink DRJ, Van Santvoort HC, et al. Current con-

[

cepts in severe acute and necrotizing pancreatitis; an evidence-based

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

approach[ J]. Gastroenterology,2019,156 (7) ;1994 —2007. €3. doi:
10. 1053/j. gastro. 2019. 01. 269.

Freeman ML, Werner J, Van Santvoort HC, et al. Interventions for
necrotizing pancreatitis; summary of a multidisciplinary consensus
conference[ J |. Pancreas,2012,41(8) ;1176 — 1194. doi: 10. 1097/
MPA. 0b013€318269¢660.

Umapathy C,Gajendran M, Mann R et al. Pancreatic fluid collections
clinical manifestations, diagnostic evaluation and management[ J]. Dis
Mon, 2020, 66 ( 11 ) : 100986. doi: 10. 1016/]. disamonth. 2020.
100986.

Van Brunschot S, Hollemans RA ,Bakker OJ, et al. Minimally invasive
and endoscopic versus open necrosectomy for necrotising pancreatitis; a
pooled analysis of individual data for 1980 patients[ J]. Gut, 2018,
67(4) :697 —=706. doi:10. 1136/ gutjnl —2016 - 313341.

Van Santvoort HC, Besselink MG, Bakker OJ, et al. A step-up
approach or open necrosectomy for necrotizing pancreatitis[ J]. N Engl
J Med,2010,362(16) ;1491 —1502. doi:10. 1056/ NEJM0a0908821.
Van Brunschot S, Van Grinsven J, Van Santvoort HC, et al. Endoscopic
or surgical step-up approach for infected necrotising pancreatitis: a
multicentre randomised trial[ J]. Lancet,2018,391(10115) :51 —58.
doi:10. 1016/50140 - 6736(17)32404 -2.

Onnekink AM, Boxhoorn L, Timmerhuis HC, et al. Endoscopic versus
surgical step-up approach for infected necrotizing pancreatitis
(EXTENSION) : long-term follow-up of a randomized trial [ ] ].
Gastroenterology ,2022,163(3) : 712 —722. el4. doi: 10. 1053/j. gas-
tro. 2022.05.015.

Bang JY, Wilcox CM, Arnoletti JP, et al. Superiority of endoscopic
interventions over minimally invasive surgery for infected necrotizing
pancreatitis ; meta-analysis of randomized trials[ J]. Dig Endosc,2020,
32(3).:298 —-308. doi:10. 1111/den. 13470.

Cao I, Duan N, Gao C, et al. One-step verse step-up laparoscopic-
assisted necrosectomy for infected pancreatic necrosis[ J]. Dig Surg,
2020,37(3) ;211 -219. doi: 10. 1159/000501076.

“

Zheng Z,Lu J, Cao F,et al. “ One-step” approach versus “step-up”
approach minimally invasive treatment for infected pancreatic necrosis
a study protocol for a single-center, prospective , randomized controlled
trial[ J]. BMC Gastroenterol ,2022,22 (1) :41. doi: 10. 1186/s12876 —
022 -02116 -0.

Harfouche M, Clark J, Kim K, et al. Characteristics and outcomes of
drainage versus surgery first in severe pancreatitis[ J]. Am Surg,2020,
86(9) :1073 - 1077. doi: 10. 1177/0003134820943118.

Huang D,Li Q,Lu Z, et al. From*“ step-up” to “step-jump” :a leap-
forward intervention for infected necrotizing pancreatitis[ J ]. Chin Med
J (Engl),2021,135(3).285 - 287. doi: 10. 1097/CM9. 000000
0000001877.

(i e /o)



