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Abstract
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Background and Aims: With the development of critical care medicine and the update of the surgical concepts
and treatment modalities in recent years, the minimally invasive step-up approaches of different types have
gradually become the mainstream methods for the treatment of infected pancreatic necrosis (IPN). However,
traditional open pancreatic necrosectomy (OPN) still plays an irreplaceable role. This study was conducted to analyze
the new characteristics and clinical value of OPN in treatment of IPN in the era of minimally invasive surgery.

Methods: A total of 140 consecutive patients with IPN treated in Xiangya Hospital of Central South University
from January 2014 to May 2019 were reviewed. Of the patients, 24 cases underwent OPN and 116 cases were
treated with purely minimally invasive approach, and the main attention was focused on the clinical characteristics,
surgical timing, indications and outcomes of the 24 cases undergoing OPN. In the whole group of IPN patients,
the therapeutic principle of delayed surgery was implemented. For those failed to antibiotic treatment, surgical
intervention was performed after full encapsulation and liquefaction of the pancreatic necrosis by prolongation of
the conservative treatment as maximal as possible at least 3 to 4 weeks after the onset.

Results: The indications or reasons for OPN in the 24 patients included no route for PCD in one case (4.2%),
aggressively performed OPN in S cases (20.8%), uncontrollable infection after minimally invasive surgery in
6 cases (25.0%), serious associated complications in 9 cases (37.5%) and uncontrollable infection after open
surgery in other hospitals in 3 cases (12.5%). All patients undergoing OPN were complicated with severe
retroperitoneal and bloodstream infections, of whom, 79.2% (19/24) were multidrug-resistant infections,
58.3% (14/24) were bloodstream infections, 29.2% (7/24) were peripancreatic fungal infections, and 4.2% (1/24)
were fungal bloodstream infection. Klebsiella pneumoniae was the most common microorganism isolated from
the peripancreatic necrosis. In patients undergoing OPN compared with patients undergoing purely minimally
invasive surgery, the proportion of cases with severe illness was high (87.5% vs. 63.8%), the average length of
ICU stay was prolonged (26.9 d vs. 17.7 d), the average length of hospital stay after intervention was shortened
(24.1 d vs. 42.9 d), and the mortality rate was increased (45.8% vs. 20.7%), and all the differences had statistical
significance (all P<0.05); no significant differences in other general data, the interval between intervention and
onset, and the main postoperative complications (massive bleeding, intestinal fistula and pancreatic fistula) were
noted (all P>0.05). The main causes for postoperative death in patients undergoing OPN included septic shock in
S cases (45.5%) and hemorrhagic shock in 6 cases (54.5%).

Conclusion: OPN still plays an irreplaceable role in the treatment of IPN, and sometimes even the only way to
save the life of the patients. In the era of minimally invasive surgery, appropriate selection of indications and timing
for OPN has great importance in improving the prognosis of the patients with severe acute pancreatitis.
Pancreatitis, Acute Necrotizing; Focal Infection; Necrosectomy
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FLTE R IR BT Hoh o, 42, F
VI 47.3% 5 o AL RS 461, = g 0 e o
704, HABJFEF 166, fTOPNIAIF2441] (17.1% )
gl A FARIGIF 11661 (82.9% ) . 24BI1TOPN
BITHIIPN Y, B 201246 1T BT 4% 22 K or 2 b5
WERYSY Sy b B RE 3G, EEAE2 165 N R E AR
JRIEME (50.0%, 12/24) , m=ARMLAEME (45.0%,
11/24) , HMERE (5%, 1/24) . OPNH 5
(U S N 1 N S 1 < Tl el s = R =
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#1 OPNASHEIFARA—MEN
Table 1 The general data of patients undergoing OPN and

minimally invasive surgery

; OPN 21 BIFARA
vem (n=24) (n=116)

PES [n (%) ]

H 15 (62.5) 83 (71.6) >0.05

= 9 (375) 33 (284)
S (%, x+s) 483+93 471125  >0.05
Wl [n (%) ]

JIIEV// R 12 (50.0) 42 (36.2)

T IR AE M 11 (45.0) 59 (50.9) >0.05

HAth 1(5.0) 15 (12.9)
JEERRE SN n (%) ]

o 3(125) 42 (36.2) <0.05

G 21 (87.5) 74 (63.8)

1.2 BT AHZE

FT A5 FRE 38 e BRSO IR R 2R 1w iR AT
A ARy Fepe s T EARANRL .
iE SR L AR RE L R L . R RE
AR, AR, PHEESESR . MNP %
WEIMDT B, a5 e 1 25 12 46 ) g 3R o0 e
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61 (25.0% ) ; (4) 4k k™ &0 IF &5, WhneE
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Figure 1 Constitute of indications or reasons for OPN
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BB 2GR . AT ARSOPNRYEH =L, #%
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(1§ ) . PCD+OPN+PCD (1] ) .
OPN+PCD (1) . OPN+MARPN (1) .
OPN+MARPN+PCD (1) . OPN+PCD+OPN
(161) . 40PN (46 )
1.6 ZitF4abE

K HISPSS 23,048 i 27 A xf WF 58 85 98 3k 17
Gt bt IFEFER IR+ bR (xxs)
Fon, RS THECER LB R (H 5 )
[n (%) 13w, R x KK, P<0.05K2% 524
Gt E L.

2.1 OPN f®HBIHRIEZER

2451 OPN g & 1Y 9 51 0 85 37 45 A 45,
il 98 TR AA B 150 . B2 R ShAT R 1461 . bR Bk
WLLE . KIGAFE 60 . W8 2 2845 & S i S
W LR PR B 450 . BRI B AT B4 . 7= R v A0
FE3GB . 2EMAERE3H . BB A AT R 36 . EEAR
JEE KR R 2081 . 2841 o R R R LA L e ) KA
VL MR AT B L) L IR A R L A AR
TEAT B L0 ABEEAL P2 AT L0 = S AT
1, FESEREAG] . e SR . AT Sk
BB R R L. Hod 19 Sy £ T i 2
R B HE T T Il R S0 T A FF B ( CRE)
LB T B 7 R B2 RS AP (CRAB)
Lofl . i m R ERE (VRE) 361 14415
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FE MM, LG CRE YL 84 ; 76 & 3F &
PR, v 1) A
2.2 OPN 2&5REFAEEMNETERSIGK
ZRLR
241OPNEFE H, FHICUMEBERTH26.9 d,
AL HAS.8% (11/24) , ¥ B & T A FARH
(P<0.05) ;5 KRG FHEFERE24.1 d, A
FARHAMBHE (P<0.05) o 11 P 4H 8] F 35 & 9%
EFARBIE . BAMEHE WO . R F I K AE
(EAE N . . B ) St ER (8
P>0.05) (#2) .

®2 OPNASHUFAAMBTHEXERSKRER
bb#

Table 2 Comparison of the treatment-related variables and the

clinical outcomes between patients undergoing OPN

and minimally invasive surgery

e OPN 4 B FARH

v (n=24) (n=116) i
KIFETFAREIE (d, x+s) 49.3+35.0 39.6+149 >0.05
BAMEH TR AL

(K /B, x+s)
ICU fEBeitla) (d, x+s)

38+2.1 33+1.9 >0.05

269+15.0 17.7+21.0 <0.05

%i?jﬂ;:}ff%ﬁ@ 24.1+16.0 429293 <0.05
ARG FEAHMEIFERIE [n (%) ]
Jig 8 (333) 48 (414) >0.05
17523 3(125) 16 (13.8) >0.05
HA . 8 (333) 29(250) >0.05

SRAEH [n (%) ] 11 (458) 24 (20.7) <0.05

2.3 OPN 2850 EERE

OPN & & R J5 3 250 A 55 8% Y Pk 4k 7 5 4
(45.5% ) AR MR 6] (54.5% ) o 5S4 K
BEAE AT B A 8508 i b R Y R s A6 TS, WIPN
R WAL . 6l B E R 5 I R IE E . B IS
K MFET- . Horp, 2060 & R 28 & I8 ks R il &
PR 2B DSATT L T4 s ki EARRIT IR,
K TR MAE TS . 2490 A I T R BRI s
PERE I G B, RE G IFMODS, B AFAR
b, RBEBEFA, R WBKEERE 2
B L A 4% 2 B B 2l Bk i S, SR AMR D AR
1B il A RE R G HUEE R R TR 55 98 & M s K i
BT (R3) .
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Table 3 Postoperative death and causes for death in patients undergoing OPN
OPN Jii Bk (n) BET[n (%) ] EESEH

Jt PCD B4 1 0(0.0) —

£3) OPN 5 2 (40.0) RS VR RPN 1RE R

TR Ik 3 il ) S g 6 1(16.6) RIMPEARTE 1 1)

JEEIE AR 9 5(55.6) SRR 3 B, R AkiR e 2 6

G B CA TR TT K 3 3 (100.0) JRGLPEIRSE 1 1), R PEPR 5 2 1
3 i i PLRELOPN WS , M — & 2 B 1 R 17 3% 2 A T4

ANPIANBHRIT I & B RN AT, B8
SR JE R P BHE 5T A FA 1 S 20 R,
£ G5 109 TF TR IR R AL A S B R — H 1B IT ANP
M E AR HE, B & T ARk E R 2
L ANRHAYT BRI TR E R, MAlE R
O 2 N ANPYAYT Y E B Ab et 7 12720 1 20104
HA B REEE W= 290 PANTERBE ALK 55
BR, HOPNAMLL, AT B B6 a7 B n] 2%
BEARTPN AR 0 A0 R AN £ B R & AR R E A4
MWD R 2 A E R . YT B R R
B & AR TPANTER )G 820 58 IR UE SE ]« Tt
Brds” AR B oA A i st 2,
U, HETE R . Lok e iy AR R IGI7 o, B
PCD™ ™ MARPNU™ 7 o e 1 e R BT 58
51 SR R IR BE 20 U BR AR R AR R A 45 28
TR R E 2B RIRITANPIY E 3 F B . LA
Ui, HOE IR RIA T M RAI R E 2ok I

SR, A OPNET &t il fE B N RE, |
OPNTEANPIIETT 58K o5 4l B A AT 2R 1 b o
FERA . Lok fe B R AR R 0, HRTOPNY 5 L
B2 025%~60%" 71, sk, 1E LG A L 7E
N AR R IAYT R, OPNE & A FZANPANELT
wE A, HE, I MCPCDEERIPEE . &
2 U S B F ARAD T IE I p e EH R Y . B IR
P RAE (KW Mm% ) DL RAMNGE AT IE
Ji FE AT TE i ) R SRS L, OPNJLF 2
ME—EPE . SN, B B AR
&, — B R, SRR EE A Y R WO, 2
AMBH AT INETH (OPN ), LA BUA YT I
HL, PR B A, AL 140BIPNEE, 1164
K WU F AR wE, 246 RICOPNIEHE . OPNZL
AR JF F B IF R 0 KA R A0 4100 1 8
T AE 6 B 3 i) R4l . R AE T/ ik
809% I OPN i 3 Ay 3 2o f3f ) 7 AR JC vk 3 /8 1 18 H 0
B, XK, LR = . ARLLAE 2 B I
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