B2 HoW HEZEIMIEE Vol.29  No.9
2020 4F- 9 H Chinese Journal of General Surgery Sep. 2020

; " doi:10.7659/j.issn.1005-6947.2020.09.002 % A EF 7 -
; ':5'. http://dx.doi.org/10.7659/j.issn.1005-6947.2020.09.002
3 'f" Chinese Journal of General Surgery, 2020, 29(9):1037-1044.

R AR E AR AR BK E e IR+ —F e B VIBR R SR BREZE R Ry il &

WOTH 1, RIR N, RS, ARER, THRE, FER, PR, ZHE, AR’

(P RFMEER 1. -S@s04F 2 aesat 3. %A, #d ki 410008 )

W OE ER5RM: MWRFBEE T 8EYER (PD) REWE (POPF) KAEREELIINK, (HBEHR R
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Abstract
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Background and Aims: The texture of the pancreas is an important factor for the occurrence of postoperative
pancreatic fistula (POPF) following pancreaticoduodenectomy (PD). However, there are no objective evaluation
criteria for estimating the hardness of the pancreatic texture. Studies have demonstrated that the activation of
the pancreatic stellate cells (PSCs) is closely associated with the pancreatic fibrosis, and therefore, their activity
may probably influence the texture of the pancreas. This study was designated to investigated the feasibility and
effectiveness of using the degree of PSC activity for predicting the clinically relevant postoperative pancreatic
fistula (CR-POPF) after PD.

Methods: The surgical margin samples from 101 consecutive patients who underwent PD in the Department of
Pancreatic Surgery, Xiangya Hospital, Central South University from December 2017 to September 2019 were
prospectively collected. The degree of PSC activity was determined and graded by immunohistochemical staining
of a-smooth muscle actin (a-SMA) protein. The relations of PSC activity with CR-POPF and the pancreatic
texture, as well as the relations of other relevant clinicopathologic factors with CR-POPF were analyzed. The
efficiency of PSC activity in predicting CR-POPF was determined by ROC analysis.

Results: In the 101 patients, CR-POPF occurred in 41 cases (40.6%). Results of analysis showed that the
incidence of CR-POPF was decreased progressively with the increase of the grade of PSC activity, and the
distributions of PSC activity grades were significantly different among different pancreatic textures (both
P<0.001). Results of correlation analysis showed that the degree of PSC activity was positively correlated with
the hardness of pancreatic texture (r=0.456, P<0.001), while was negatively correlated with the incidence of CR-
POPF (r=-0.539, P<0.001). Results of univariate analysis showed that pancreatic texture, tumor pathology, PSC
activity grade, preoperative body mass index, pancreatic duct diameter, preoperative total bilirubin, drainage fluid
amylase on postoperative day 1 were significantly associated with the occurrence of CR-POPF (all P<0.05), and
the results of multivariate Logistic regression analysis showed that the PSC activity (OR=0.24, 95% CI=0.10-0.56,
P<0.001) and preoperative total bilirubin (OR=1.01, 95% CI=1.00-1.01, P=0.008) were the independent risk
factors for CR-POPF. Results of ROC analysis showed that the AUC of the degree of PSC activity for predicting
CR-POPF was 0.795 (95% CI=0.708-0.881), with a sensitivity of 63.3% and a specificity of 87.8%.

Conclusion: The degree of PSC activity can objectively and accurately reflect the hardness of the pancreatic
texture. It is an effective index for predicting the CR-POPF following PD, and has certain clinical application value.
Pancreaticoduodenectomy; Pancreatic Fistula; Pancreatic Stellate Cells
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HBEPE U 4E 2017412 —20194E9 H Ja] i
T2 = B 3 22 IR B 101 B AT PD R 1 FR 2,
HopHssel (54.5%) , 466 (45.5% ) ;
E27~81%, HALFRS6S ; JFIEF Ro6H)
(95.0% ) , BIEHETFARSH (5.0%) ; &
PD 95 (94.0% ) , REWMITHIPD (pylorus-
preserving PD, PPPD) 6% (6.0% ) ; %k
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R HE+ 45 3L kw360 (35.6% ) , [N
281 (27.6% ) , MEETBH114] (10.8% ) ,
[ AR AT 7 (7.0% ) , wHEREE6H] (6.0% )
EPERRAR R 6% (6.0% ) , + 48 I ol i (8] o
TEPEM RSB (5.0% ), JB R A% 28 PN 43 106 Jil 97 1 451
(1.0%) , MHEERERAEE (1.0%)
1.2 $EHERPSCERED R

P D F AR b Ji R 505 V) % Ab JE R 41 2147
a —FWHEUNsEH ( «-smooth musecle actin,
o -SMA ) Rl fbge . HUIZ AL g BR 241 21 4 s
Wr LY R Biss s, R R TR R oh g
# (0.01 mol/L, pH6.0) HE EIREE (125 C,

131 kPa) Z915 minIEE PR . 3%H,0, 95 W IH B
PR ML A AL B TE M . — BT ( RPT A R B
UL PR 1A4, FBWEL : 50) , 1B
EFFL4 CHE AR, P (CEPURTERERUA )
WEME, 7£4 CTHEL20~30 min, T FHEHK
IR IR AN 23 BT AR Y, AR,

Z % TanakaZF " 9 v, W R AR N B &
FEEW A, B o -SMA R4 Ak e (038 B 4y K
BIPE (=) o 59BHME (+) o RHPE (++) fIR
FHPE C+++ ) 405, AIXTR0% (S,) . 14
(S;) 2% (S,) . 3% (S;) XfPSCIKERJE 4T
b, HCEARDE R A0 2 TR .

F# 1 PSCERENSRIRE
Table 1 The grading criteria for PSC activity

PSC 1% BRA54% P20 0]
S BRI AL L0, JCIE RS th, RARSEF 1E 5
S, —MEBATEGLE, ARANRLN, E/NRBE R, TCHH R RIR A kAR
S, HREEBAMES L, A3 RIS, BT RAR N R NeER], PRR I AN R B 2R 4
S, SERBHPEYLE, A AImiRIS, (R AR ARG . AN SRR

ASBIEFE BT AT B Il PR BCH b A A W AR 2 3R
MEENMERZ, JPEFBmEE . AR
ARAT v R R A U A IR B IR e AR B B s ME R AT
(TH %5 201707777 ) .

1.3 BIARMEE

AR R TR B B R DL RCE IR SRR
16Y7 o PDEE ARG AR I 5 | A8 42 R FH SE IR M 4R 4
emg (FRERME=7d), FHFHEHMTFARFHL. 3.
7R A W E B S R E B (drainage fluid
amylase, DFA ) B S TARET7 d8i LG BIDFA
b FIEFE, HSIRAESIRE<10 mL/di &
B, BIRRRIEE SRS o BT A A SR Bt
JE 52 AR AR A IR R
1.4 POPF WY X K12 Wi tR i

I R A S % ( clinically relevant POPF,
CR-POPF ) HYiZ Wi b i 2 B 2016 4F it J§e it 1 7
B f 98 /4™ (International Study Group of
Pancreatic Surgery, ISGPS) W& X : KRJF>3 d
B, DFAJK T I 88 M I (5 L IR 9345, HS
I RGBT M U A OC o TERLETHE T, A4S 5 BRI
CZCR-POPF, m44bls ( biochemical leakage)
AFELEN o Al . UK G 553 K a8l UG I8 15 5|
UL il T e R AE (A B BR3AE TR I R 4 R
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TAEAT 0 . B CR-POPF: (1) M54 M &
) >3 5 (2) POPFAHSCPEIG R IA YT Jr 2722 5 (n
MAERMER . SiARTH . mNINVEFR .
MAE) 5 (3) W 28 B se N B T % 51 i POPF 4
RAE R R B (4) T L E A AR POPF
FHOCHE 1 I s (5) POPFEE A& PEIE& Gy, (H ICHE &% 2
REXE U o Bl LA ESFE AL AL B 1R . CHLCR-
POPF: (1) & # U T AR AL B POPF AR K I &
SE B 1 2l Dk R e 8 s i L R R . W)
AR ) 5 (2) POPF4E K LS B U AE %8 5
(3) POPFAHIEHMEALT: o 6 i LA L 375045 &t v A9 AL 5
1Fp
1.5 itFabE

HECE B LB (Eore) [0 (%) 18R,
HLHCRH xRS 1T PR AR5 IE S 40 A 1Y
AR E b2 (x+s) Fom, HEEKRERH
e 5 s AT A o A BB LU AL g (M) &
7, HIWER M Mann-Whitney Ut 40 . 2 K& 5
Bk Hl Logistic [N AR A I i 1] 52 03 45 4 45
M (receiver operating characteristic curve,
ROC) #4750 1. LA L XI5@ L SPSS 22,058 4114
I3Mr, P<0.05 W ZEFAH G E L.

http://www.zpwz.net



1040 E LA AR R 5520 ¥
o # =B 2.2 PSCTERRESNR

AFFE T, VI BEAR e AL Y AR B R
2.1 FARER T B AP AN s o MK BEDE R ), 4 40 9k

101585 T, 4100 R 5 HELCR-POPF,
CR-POPFE R }40.6%, WHEBR3I6H], CL%
56, JCCR-POPF#& IL60H], 4145194 4 1k I A
41BI T . LT AR B 5 AR o i & 43 51
H1340 min 1400 mL. A JFE I K AEZH K46.5%
(47/101) , BRCR-POPFA, 445 AR 5 H T I
7 (7.0% ) , FERMEEHES FE4AG] (4.0% )
AJE L (AL 35 T A E Yl A R P ) 16491
(15.8% ) FIRliHRIF & AE (A F5 B s RO L il 0 Ja
e | lANTKR K W D) R R v A5 ) 4640 (45.5% ) .
ARG FERER K 15 d, HABREN6.0%
(6/101) , ARJF90 dINJHIEHH4.0% (4/101) .

X200

X200

& 1

®2 PSCELERIRFRMZEIRE [0 (%) ]
Table 2 Relationship between the PSC activity grade and

pancreatic texture [n (%)]

o JiHR AR 5

PSC 254% i i
S, 9 (13.6) 0(0.0)
S, 40 (60.6) 9(25.7)
S, 10 (15.2) 14 (40.0)
S, 7 (10.6) 12 (34.3)

2.3 IekwEREZE CR-POPF X RZWEAREEM
ESMEVER 2
NS, BRI . PR EL . PSC
WHERE g BT ERE R (BMI) | A BHAR .
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o -SMA BT R PSC BYiE R E

Figure 1 The PSC activity shown by immunohistochemical staining of a-SMA

S HSe. Siv Sy SR BI AT IO . 49, 24
194, %75 BR B 2 9 b Y CR-POPF R 4351 }188.9%
(8/9) . 57.1% (28/49) . 16.7% (4/24) H
53% (1/19) , B2ZRESBBGERE, 2RA5IT¥
E X (P<0.001) . PSCHFZR 5 R I b 2 0] i 56
FUNR27R o TEAS 6] (Y J& i ot b 22 ], PSCAE 4%
()50 A BA I i 22 Sk (P<0.001) , Hip, 73R
R & AR B I PSCAE S ST (60.6% ) , i
TERAEE AR oS, (40.0% ) . % Spearman A & P
o g 25 R o, PSCIE BREE 5 g i ot 1 174 £ Ji2 22 (]
AR B IE A EPE (r=0.456, P<0.001) , 15
CR-POPF Z [a] W A7 76 B S 7 AH G M (r=-0.539,
P<0.001) .

X200 |

X200 L N g

A: Sp5 B: S;5 C: S5 D: S5
A:S;B:S;C:S,;D: Sy

RAT AL R . AR5 1K 5178 ek il
(DFA,) #5CR-POPFIEAA K (¥JP<0.05)
(£3) . ZoLBIHASHT B, {XPSCTEERE 7 %
( OR=0.24, 95% CI=0.10~0.56, P<0.001) #l
ARHET AL ZKF (OR=1.01, 95% CI=1.00~1.01,
P=0.008 ) J&HMCR-POPFI{ ST RN R (£4)
2.4 PSC iERKE S CR-POPF Bfil N &

PSCIGBREE X M CR-POPFAIROC Hh £
WE2FT 7R . B EEC. S, Jdh 4R AR
(area under curve, AUC) 50.795 (95% ClI=
0.708~0.881 ) , AH N (1) f5CE% B AR S5 5 43 il oA
63.3%F187.8% , HE/~HXCR-POPFEA K 41 il
WA
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=3 IGEKRFEEZES CR-POPF X ZMBEZST

Table 3 Univariate analysis of relationship between clinicopathologic factors and CR-POPF

CR-POPF 4 J& CR-POPF 4 CR-POPF 4 J& CR-POPF 4

X (n=tl) (n=60) xR (ndl)  (n60)
P [n (%) BRI 55 n (%) |

B 22 (537) 33 (55.0) L000 $iig — Sl 36 (878) 57 (950) 0347

& 19 (46.3) 27 (450) ’ iy — MW 5(122) 3(50) "
S (%, xxs) 594+10.0 56.1 % 10.1 0.108 || I"T&IK / A R E VIR HE [0 (%) |
AHTBMI (kg/m’, x+s) 20277+224 2153 +£2.65 0016 || H 2(49) 3(50) 0
A EAE (mm, *+s) 298201 476+282 <0001|| & 39 (95.1) 57 (950) :
ARk (ml, x+s) 4956 +235.8 4725 +303.0 0.682 || BB AR [0 (%) |
FARK (min, x+s) 364.0 £ 1078 3675+ 122.1 0884 || & 27 (659)  42(700) 0670
R L 1209 (4.3~305.2) 408 (54~3963)  0.031 ) 14 (34.1) 18 (300) .

[mol/L, M (JEF) | T ’ oo - T BT [n (%) ]
RACMEAEA (gL, x+s) 389 +44 38849 0958 || #& 36 (87.8) 30 (50.0) T
RNEMHEAEH (gL, x+5) 320+56 336+46 0.118 || fifi 5(122) 30 (500) ’

DFA, [UL, M (Fuffl) ]

56606 (326~29139.7) 994.6 (47~25601.5) 0.002 | HhEEE [0 (%) ]

ASA 734 [n (%) T 7(171) 21 (350)
I~I1 20 (48.8) 37 (61.7) 0295 M 2(49) 4(67)
LI~V 21 (51.2) 23 (383) ’ B TES 10 (244) 1(17)
AREPHETRI [n (%) ] THEEASE 16 (390) 20 (333) 0018
H 7 (17.1) 12 (200) 0799 PEPERRIRA 1(24) 5(83)
T 34 (829) 48 (80.0) : JBERRREEEE 2 (49) 5(83)
ABIRLEEL [0 (%) ] A 3(73) 4(67)
H 12 (293) 20 (333) 0508 ||PSC THEREE M [n (%) ]
G 29 (70.7) 40 (66.7) ) S 8 (195) 1(1.7)
HEBFARL [0 (%) ] S, 28 (683) 21 (350) 0001
e} 9 (220) 14 (233) Looo || & 4(98) 20 (333) ’
G 32 (780) 46 (76.7) ’ S, 1(24) 18 (30.0)
FAFK [ (%) ]
PD 36 (87.8) 59 (983)
PPPD 5(122) 1(17) 0077
*®4 IGHRFEERS CR-POPF X R EE X Logistic [E)3 1.0-
ST ]
Table4 Multivariate Logistic regression analysis of relationship 0.8
between clinicopathologic factors and CR-POPF ]
BES OR 95% CI P 06
BMI 1.15 0.91~1.45 0.224 #
JBAREUL (%) 239 0.55~9.28 0.245 ¥ 047
Jih g B 1.88 0.44~8.08 0.357 ]
JBE AR 0.98 0.75~1.28 0.428 0.2
ENPSYIEA% 1.01 1.00~1.01 0.008 : ;;;ﬁjﬁ
DFA, 1.00 1.00~1.00 0.441 I e G
PSC {HBRIE /M2 0.24 0.10~0.56 <0.001 00 02 04 06 08 1.0
1- FERE

POPFEPDA G E I LAEZ —, W4tk
SlEARG M. MEEERY . 2ER M E e A

© WA )T i [ & F I F 2P H

B 2 PSC &4l PD K CR-POPF B ROC gk
Figure 2 ROC curve of PSC activity for predicting CR-POPF
following PD

— RV RAE, HEFEERFELT L PR
M 5 POPF Ry KA PIAR OG- 10 SRy, AL HE AP
= A= 0 s 25 0 B T R Bt e Sy E . BRI, RN
SN 5 2R B B O B LA 7 Ok V) I iR
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Fidh, GIMRI. B AR 3 A5, B — s AR,
Sz A & T2 PSCATE Ay A S e G 56 o 41
M, TEALJE AT I R R AT RS, NS 5 AR
WLV LR i fk, BRI o] BE 5 1 AR 5 b AR 1 255 )
FROEIOTT 2122 ORI 5 R FH P2 20 A T J R Y %
L) o -SMAZE H R BEPSCIY TG BR B, R I 1
WS 101 6IPD B A I R BERE, AR IPSCIFE R 2
M CR-POPFHY IS G N ZE ( OR=0.24, 95% CI=
0.10~0.56, P<0.001) . M4k, ROCHIZ 75 #7 W 7n
PSCIE BREE Y AL & e R 4F (AUC=0.795) , MM
HE— 25 UE S PSCIE BR B A2 F0 P D AR J5 g 928 i) o 22
(14 2 SLAE A5 o

PSCI&—FpAME FSAL LY 1 R AR L T 40 e, I
BT 1998 4F 4 & B I 43 B K 7212724 B A7 T
J P T6L A L A O A R R A R R . AR R 2 Bl
BT, PSCAETHHIEA, BAGRAEMT . L. fif
TERR T . 2 5 JR R 41 20 SE Btk o9 40 4 i DA B S AR
SERSETNRRON, BRI, TEERE . WORT . WO AR
& AR . PSCRT#E A TG AL 45 I 3R A5 L £F 4t 20
e AT K AR (WITNF- o,
TGF-B . PDGF%E ) LUK AN AL, i ok Jigs IR 40
LU L A IERRTSY S BONRRIR S, 8 R R
MR M 20 2R o R i A IR, S A E
A TNF- o fE #EPSCIE AL 5 B8 MR 98 40 i 5 PSCAF 7E
27 2 Ak SR A PR ML Y, I RO AR B
i 2l AURR L M B B AR L Bl . £F4Efk . DL AT RE
JEPSCAY T I R 27 4 Ak i = ZEHLH . SRm7, HTH
R0 5 F15 5B B A A o T — P IR5Y .

MNZH 2 B 2 A B R AR, R BT b R R T
LU L AR, B S RAR 0 Ah 43 W T g 2
FHOE R SR oY HARAS, MR LF e 12U &
BUEPSCIH BRI Z5 AL, 05 &5 T i S W JB it JoT 1 2%
R AT . W, H AT RIS 2B A b T
R AT A0 5 B I R, &G OCFPSC
16 B MIPOPF B ME AU A 98 o Erkan 25U A
JIR 98 P A PSCHE S BB IR 2T itk i) E BRI, A
e A B A of o b 19 4 7 . Tanaka %5 ™58 2 4% A 7]
T BR AR BE W PSC#EAT 73 T X CR-POPF 47 T ,
RACUESLPSCAEHAE K HEPOPF 5 LPOPFHI & 2
EAETES 2% % (P=0.035) . fEMCEAE |, &<
IR R BBEE PSCIGEREE#2  , CR-POPF ] b [
fiX, XS5ATARMBEIERARSE . mMH, EARVR
. PSCIE BR B $IE 5202 & 4E CR-POPF Y it 37 £ 6
P2, R b I R R R ST fE R I R, A
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UESE T PSC{E IR B 76 UM CR-POPF J7 Ifif o HAT & M
PES et . I, PSCHE BRI n] AR B IR I
1 R ¥FAE CR-POPTF XU B 42 37 00 48 #5

AR —EN R, BE, RFR
R R N Ny NI = 5= N EPN 1  hP = )
PSCIHBRIF /- W sk iG b B P 2R K £, HLARIE
PERE PR o -SMASR I8 6 45 1 £F 4 41 A 76 1 26
Fl-o, WERLARKRE YA EASY AR
FHMPRICE R R —, HEWEREA L,
AR TS GRS T L SE .

Zr LTk, PSCHYIE BRE XTCR-POPF /Y i
BAEEZE XL, AERNIEKSEFHNCR-POPFXK
HEHEBRSHR/IRZ —.
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