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Value of drain fluid amylase level obtained on the first
postoperative day in prediction of pancreatic fistula
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Abstract Objective: To investigate the value of drain fluid amylase level obtained on the first postoperative day (DFA1) in
predicting pancreatic fistula (PF).
Methods: The clinical data of all patients undergoing pancreatic resection from February 2011 to February 2016
in the Affiliated Hospital of Taishan Medical College and FeichengKuangye Central Hospital were reviewed, and
those with DFA1 data were selected. The sensitivity, specificity, positive predictive value (PPV) and negative
predictive value (NPV) of DFA1 for predicting PF were analyzed by receiver operating characteristic (ROC)
curve, and the risk factors for PF were also determined.
Results: A total of 125 patients underwent pancreatic resection and 67 cases (5SS cases undergoing

pancreaticoduodenectomy and 12 cases undergoing distal pancreatectomy) of them had DFA1 data. Of the 67
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patients, PF occurred in 15 cases, which was classified as grade A in 7 cases (10.45%), grade B in 6 cases (8.96%)

as and grade C in 2 cases (2.99%). ROC curve analysis showed that DFA1 had significant predictability on PF
(P<0.0S), and the sensitivity, specificity, PPV and NPV were 100%, 80.8%, 60.0% and 100.0% respectively at

the cutoft value of 340 U/L. Univariate analysis indicated that DFA1, pancreatic duct diameter < 3 mm and soft

pancreatic texture were risk factors for PF (all P<0.05), and the Logistic regression analysis identified that DFA1

was an independent risk factor for PF (P<0.05).

Conclusion: DFA1 is an independent risk factor for PF and has better value in predicting PF. Aggressive

preventive measures should be made against PF in patients with DFA1>340 U/L.
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fIDFA1, DFA2 X DFA3{E WM PF UM | 455
. PPVNPV., ZHHEMZEZHE Logisticml 4
S HTPEIY fa s R 2
1.2 EBFAREALE

FAR B TAEVSAE LA 9 JHF IR Jige i A0 B I A 5
B, BEATH T iU AR SRR DI RRA .
Ji 48 W U Bk R B3 T R W O ORI A -6
B & s AR W&, XTI B AR RN B B R
JoT b 5 R ) BRI A AN IR A, W) &
KR AWy A 1 550 S 51 A s WA R UIBR i B
1ot BT I R S T A A T i 3 T L, R DR e
Bl .

A JE AR W 5] i K 5] YE R
o A D KKt R E — AR F 3R
F IR . G W A& <20 mL/d H IR
FERRME . e . R Y K PF R BN BB AT 3R 5 SR
B AEPFRY B H BRSNS
1.3 PFEXESD R

P2 Wi B 4 9 ¥ Fic B B iR 9 BF 5% 4l
20 (International Study Group on Pancreatic
Fistula, ISGPF) #puE"". RIGHEIRXIFIH 5] H K
FR T R A R A O R L TR A R A3 LA L
R 4l e 2 7™ o R R R T SR BUIR T R R R TR,
R A, B, C. AR E — SR R
U, M ELCTH A H TRHYE LB, Jogk Kk By 5
GHIE, —MATERRIRIAIT . BRPERE T &
IR B AR R AE AR, TR O RBUAE R .
NP A KA 2R 2R BB R SR SRR YT B
CTHE ] BE 2 & S0 R FA RO, R mT 3 ok R 48 5 | 9
BTN EGM, AT EAQNGYT; B A B[R] 4E

http://pw.amegroups.com



559

BAK, % KBS 1 REIRR TR B A EETUREFH M

1309

K, ATREHR E AR IRYT . CHUBRE B3 — iR
A2, WA SLCTH 2 Al LB A R B, 5
SITE RS W, W RGO MR MAE . 2
BT SE A kR, FAE R A S S EUET
BEREG TN I E SR, w0 B
ERRAERMERMY, W W 2 H K F ARG
I 00 EOF AT RIS W) A Bl e IR DT BR ; BE
3 e B[R] B S G, P B R o
1.4 Fit4abiE

K HISPSS 1908474110 Hr o F i BE 8RR
B = b2 (vxs) £on, HHERKRHE
g (%) Fos; HEFORIY ILECR HStudent ¢
B, THECPERHG LLECR ] x R . ZE R HER A
Logistic B350 H71 . P<0.05 k=5 HA G275 L.

2 & B
2.1 BEEAXERE DFA1 49

67 15 f8 5 AL 45 55 AT IR T 48 W YD BR R iR
HR2GAT AR B UIBRAR BE, i E366, &
3145 4FEv45~76%, T (60.82+£7.12) ¥,
A B E T AREE (361.15+76.46) min, A
Il (329.55+190.60) mL, ARJFIET 11
(1.49% ) , RAIFRIEBRF 280 (41.79% )
RAEPFEF15H] (22.39% ) , HHAHLPE 7/
(10.45% ) , BHKPF 64 (8.96% ) , CHPF 2
(2.99% ) . RIGTHIAZPF B FH AR B IKIAIT
it ; 6B PE B F W45 THUERY . A K
IR S AN E SR SRR I s 24 C4LPF
BF L 2 FE R TR EORAT R S W) 5 S b
B, Sy V0 R Ak & I R I 2 2% B IR
WTD. BEMHGERE (25.64+4.43) d (F£1)

ZROCH L HIDFALSPF K 4 % Y] 41
X (P<0.01) , ML THAHN0.94 (95% CI=
0.88~0.99) (K1) . &4 AR ALADFALE
KW, DFA1N342 U/LK B A 80 0 8Ok
(100.0% ) . 5 (80.8% ) . PPV (60.0% )
MNPV (100.0% ) (%2) . A, 8k
BDFA2KXDFA3ZSPFEAWMAMHERLR (B
P<0.01) , BIDFA2 K282 U/LEA Bl i UK
P (100% ) . $554M: (80.8% ) . PPV (60.0% )
KNPV (100.0%) (#3); DFA3 #4210 U/LE
AR ABIEYE (93.3%) | FrRPE (94.2% ) |
PPV (82.4% ) MNPV (98.0% ) (3F4) .
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F1 67 BIEFIRKETR
Table 1 Clinical data of the 67 patients

gE| e
AEW (%, x+s) 60.82 +7.12
PR [n (%) ]

5 36 (53.7)

5’ 31 (42.3)
ASA 53 [n (%) |

1 59 (88.1)

11 8 (11.9)

HNEEEEE (UL, x+s)
DHEEE (UL, xx5)
BHHZLZER (pmol/L, X+s)
BEEN (gL, x=s)
GIHIE[n (%) ]

i &R g

e I
ARG [n (%) ]
FARHEIE (min, x+s)
AFHME (mL, x+s)

221.99 + 224.66
153.23 + 157.80
395.59 + 74.75
64.08 + 6.87
24 (35.8)
5(75)
5(75)
18 (26.8)
34 (50.7)
361.15 + 76.46
329.55 + 190.60

BT [n (%) ] 1(1.49)
IRIEM (%) ] 28 (41.79)
FEBERTE] (d, x+s) 25.64 + 4.43
1.0
i
0.8
FH 0.6
041 —— DFA3
—— DFA2
0.2 DFA31
Bk
0.0+ T T T T :
0.0 0.2 0.4 0.6 0.8 1.0
1- FR5E
B 1 DFA1 il PF #) ROC Mk

Figure1 ROC curve of DFAL1 for predicting PF

*2 AEE DFATESHT
Table2 Analysis of DFA1 of different cut-off values

DFAL i (UL) gtk (%) 55k (%) PPV(%) NPV (%)

217 100.0
233 100.0
236 100.0
307 100.0
328 100.0
342 100.0
422 933
431 933
477 93.3
480 86.7
485 80.0
534 80.0
561 73.3

71.2
73.1
75.0
769
78.8
80.8
80.8
82.7
84.6
84.6
84.6
86.5
86.5

50.0
51.7
53.6
55.6
577
60.0
583
60.9
63.6
61.9
60.0
632
61.1

100.0
100.0
100.0
100.0
100.0
100.0
97.7
97.7
97.8
95.7
93.6
93.7
91.8
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&®3 AEE = DFA2 EHHT
Table 3 Analysis of DFA2 of different cut-off values

*®5 PFREERERNEERZRSH

Table S Univariate analysis of the risk factors for PF

DFA2 i (U/L) St (% ) %5573k (%) PPV(%) NPV (%)

HZE JEPF4 (n=52) PF4L (n=15) P

197 100.0 73.1 51.7 100.0
209 100.0 75.0 53.6 100.0
216 100.0 76.9 55.6 100.0
223 100.0 789 57.7 100.0
282 100.0 80.8 60.0 100.0
322 933 80.8 583 97.7
380 86.7 80.8 56.5 95.5
396 86.7 82.7 59.1 95.6
397 86.7 84.6 619 95.7
409 86.7 86.5 65.0 95.7
457 86.7 88.5 68.4 95.8
489 80.0 90.4 70.6 94.0
521 733 923 68.7 922
532 733 94.2 733 923

&4 AEE = DFA3 BT
Table 4 Analysis of DFA3 of different cut-off values

DFA3 {5 (U/L) SR (%) FdE (%) PPV(%) NPV (%)

199 933 82.7 60.9 97.7
202 933 84.6 63.6 97.8
204 933 86.5 66.7 97.8
207 933 90.4 73.7 979
209 933 923 77.8 98.0
210 933 942 824 98.0
249 86.7 96.2 81.2 96.1
254 86.7 98.1 86.7 96.2
255 86.7 100.0 929 96.2
288 86.7 100.0 100.0 96.3
397 80.0 100.0 100.0 94.5
487 733 100.0 100.0 929
598 66.7 100.0 100.0 91.2

2.2 PF B EZESH

PFHEFDFA1H422.00~12872.00 U/L, F
¥ (2448.33+3504.88) U/LM & FTIEPFi&
HDFAUE, JG# #19.00~1515.00 U/L, 1y
(242.67+298.20) U/L, 2R A% i¥E X
(P<0.01) (F£5) . &P HNKXSHFEPFA KAk
PR B H — Mok, RATK & . GIHE. TR
. RN EEDFAILEMEE HAL <3 mm,
R b 3K e DFA 1A PR fE R I #E (3P<0.05)
B 3P & Bk — 2 L Logistic [ 0 3k ¥E 17 £ N
AN, SR EBR, DFALRPFRS 15 K%
(P<0.05) .
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Y (%, xx5) 61.37+728 5893+ 640 025
Pl [n (%) ]
59 28 (538) 8 (533) 097
g 24 (462) 7 (46.7) ’
FEHER [ (%) |
T 33 (63.5) 8 (533) 023
[iEe 17 (32.7) 5(333) 1.00
ASA 734 [n (%) |
I 47 (904) 12 (80.0) 052
il 5(96) 3(200) :
KN (UL, 21098 + 18954  260.13 +324.13 046
x+s) ’
ARG (UL, 14596 + 12063 17847 +251.99 049
xX+s) ’
ARATENHLIE (pmol/L, 39548 +76.88  395.99 +69.33 0,98
X+s) )
RATHEA (gL, 63.51 + 6.86 66.04 + 6.76
Fas) 021
AIFREn (%) ] 18 (346) 6 (400) 0.70
WERRG [ (%) | 4(77) 1(67) 1.00
FHRERE [n (% ) ] 4(77) 1(67) 1.00
B[ (%) ] 12 (23.1) 6 (400) 033
ARHTG I [0 (%) ]
1e 25 (48.1) 9 (60.0) o
% 27 (519) 6 (40.0) ’
W [ (%) ] 12 (23.1) 6 (400) 0.33
FAREZE
&I [n (%) ] 1(19) 0(0) 1.00
FRSE (min, 35427 +7566  385.00+7697 0.7
xX+s)
AR (mL, 307.69 £ 151.38 40533 +28259 0.08
xX+5s)
g m (%) ] 16 (30.8) 3(200) 0.62
TR R
A EAR (mm, x+s)
<3 20 (385) 13 (86.7)
=3 3 (615) 2(33) M
JBRRITHE [n (%) ]
L7¢ 24 (462) 13 (86.7) 001
fifi 28 (53.8) 2(133) )
I B

3.1 PF REBRYVIBRAEEENHLIE

PFR AR VIR R G B £ 8 I R gE 2 —, Al
BB E RGN AP AR AKWERMUY .
W AN E SR E R F AR AT AR, JFAPFE S
AL A IRE, CHRIBERE B E I & B X 23
T RE R A1 T REMEAR &7, RPER m1k38.8%! 1, LU
BT B TR R PFER: [ 2 K FEARPE & A4 R 14
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Jiti, H AT B <3 mm M T b EAE R PF
R HEC MR TN Z AT RS
oA A AR F AR, mEEWA .
BHHLE, SOE ARG N HAEKMERLUYE T
AT FFEARPF & A %, (HaX e it R REAS 2T 32 1A
Al RN BN R . BRT, AR B2
HIEPF & R A5iK10%~40%" >,

MR P B A2 AM R S, RS R R bR B R
JEID ARG I RAE . B R U Y S E
Kawai %5 7 18 A 5 25 4 KARBR 54 2 BRI 2%
QeI e M ar R, KR 5 A T ] v
INARJF Y R PFIY & A . B, ARJ5 R IAIEAG AR
JEPFRAMMR HE, BPFEAMS, PFXUK
WAL B E R RRSI RS B EAREWE BAH
3.2 477 DFA1 FEikfE PF AR LR

NIV RGN il O E A TS il
Me, 3 2 6 955 g8 it OB IF 1R Vi 32 i K W) & 11 IR VR T
M. HHRISGPRARE % D AR F 3 1l v B
R 3MGVE N PFISWibRE, (H B AT 2R 2%k
B, R 55 1R 5 1AL VR v i A il 7% k] A Ry T P 1Y)
HEEAS, I TR S5 AR RS AREIGIT .
MolinariZ:* {6 R JGDFA1>5 000 U/LZEFMPF
I ME—F8 bR, FA B BUR M (92.6% ) NPV
(98% ) . WAMIE"IAADFAI<] 200 U/LIH
HDAF3H] B B TR, R T B BR 5
WA, LeeZE™HAHDFA1<190 U/LIK & % 7 il
WERTIRAE . HeAh, WA K350 U/LE100 U/LYER
DFATHUM PF & A 5 i i o b mr L, 24
R FHDE A TR Sy 00 PF 48 AR 4 A4 o 1 77 78 55
KA.

3.3 AAREELRHIT

ARWFFEUCEE T 676 HA DF A LE /) B AR D1 B &
TR, ZROCMZE S HIDFALSPF L L% YA
% (P<0.05) ; PFEFEDFAIN B TIEPFEH
[ (2 448.33+3 504.88) U/L vs. (242.67 +
298.20) U/L, P<0.01]. 4rHrDFA LA [E) #5195
SeME . BUSPE . PPV NPV EIIDFAL K340 U/LAF
AT 5 W U (100% ) NPV (100% )
I, 2E#H N X TDFA1<340 U/LBYEZE T ARG
W R BR TR, DAl R IR &
PN A RN - B o ST 11 228 = NS s o T
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DFAL, B H AR <3 mm B JBE R 5T HL 50K PRI £E S
& (P<0.05) . SL&hF 5 mr s> > [ .
B e 3Fh R K i — 25 & Logistic BIH 1T 2 A R 43 Hr
KIDFALNPFRY S LR K ER (P<0.05) . Xk
— UL TDFALLE TR PF Bl . (BAHFIE N
I s VN = o 1 B S R T S e I R AL
O B KRR A Bl BL T BRI 5 0 — 2P ik . A B
IR T DFA2FIDF AT PF S H, HDFAL
MDFA2FIDFA3 A AR J5 5B H A PEAS 835 PF XU
X T RURS: B AR 1 8 3 AT R AT i P AR AR BRI
F = O i AW o o = o e 2l I DR G SIS R o e
S ST LR

gibprid, £ HEKZHE SN LIDFAL
JEPFI S fE R N E, LROCHZ T AFRIDFAL
BN BB . RS PPVENPVAREIDFALN
340 U/LAIAE R U PE ) R 474845 . DFA1<340 U/L
()R8 A AR PE I XURG 2G2S S8 R e ] B
PRERGITA 5 00 AR AR T Bh PF % & A o
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