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HE. BY #HEFARANZHERTE T+ 48mILL A3, M AEEmmiedEy R (ERCP) &
TR K W06 RF A R4, ik BB 2020 1 A —2024 4 10 A iZ 5 5 40 AR 09 138 61 i 2 7
M ERCP 8 B H 69l R AL, MBEFRERITHTERR AN HEE, ¥FEHoh44: D14 (336]) wF
20 mL 20% HE Bk, D241 (374]) "i® 60 mL 20% H & Bk, D320 (334)) »¢i® 100 mL 20% H & B3
ik, CH (ML, 354]) KROFEIEATRK, WE4MEFRIT12h, KE12h, RE24hFRE48ht
@i (WBC). CAREEEG (CRP) FiZ#Hds (AMS) KPFEAEIL; 440 EF KRG SN0z
(PEHA) A= REMIEE (PEP) MZAAF, UBRRRERBE AL, 5E  RAT12h, 4418 WBC, CRPF=
AMS KT i, ZFHALETFEL (P>0.05), RE12, 244248 h, D240F= D3 LLF B & WBC, CRP e
AMS K-FARAKT CUFDIA, ZFHALTFENL (P<0.05); D225 D340, C45 D1 4R i &40
WBC., CRPAr AMSK-FIE, £ZFHA%HFEL (P>0.05), K5, D2AFDILPEHA L £ E 55 4.
21.6% (8/37) #218.2% (6/33), A RAKT CLL948.6% (17/35) A= D140A945.5% (15/33), ZFHA %%
ZL (P<0.05); D22AFD3IAPEP LA FE 53 A 2.7% (1/37) #23.0% (1/33), 4&T C44 11.4% (4/35)
FaD148699.1% (3/33), {24400k, ZFARATFEL (P>0.05), KRG, DIARREREELERA
455% (15/33), MRS THEMIA, ZFAL%TFEL (P<0.05); D2ARRER B ERAEFEAZA% (3/37),
a5 cafeDl ki, ZFALHFENL (P>0.05), &8 ERCP L KA T+ =4 Lk B3Rt idm o & 57
6047100 mL, 3 Ae8 21K %M’;WBC CRP. AMS/K-F#wPEHA & 4 %, HxtPEP AA — & 6k 1F
A, f60mLABMRN TR, RRREY, BEaKE,

FEIE . MBI E YR (ERCP) ; +=48m3lk ; &R ; MURX ; &
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Efficacy evaluation of local spray of different doses of mannitol on
the duodenal papilla for preventing pancreatitis after endoscopic
retrograde cholangiopancreatography

Liu Xianmin, Jin Zhe, Jiang Zhen, Wang Jinliang
(Department of Gastroenterology, the First Affiliated Hospital of Henan University of Science and
Technology, Luoyang, Henan 471003, China)

Abstract: Objective To evaluate the clinical efficacy and safety of spraying different doses of mannitol
locally on the duodenal papilla in preventing pancreatitis after endoscopic retrograde cholangiopancreatography

(ERCP). Methods A retrospective analysis was conducted on the clinical data of 138 patients who successfully
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completed ERCP from January 2020 to October 2024. According to the different doses of mannitol sprayed before
the end of the operation, the patients were divided into 4 groups: group D1 (33 cases) was sprayed with 20 mL of
20% mannitol solution, group D2 (37 cases) was sprayed with 60 mL of 20% mannitol solution, group D3 (33 cases)
was sprayed with 100 mL of 20% mannitol solution, and group C (35 cases) was not sprayed with any liquid. The
changes in the levels of white blood cells (WBC), C-reactive protein (CRP), and amylase (AMS) of the four groups
of patients at 12 hours before surgery, 12 hours after surgery, 24 hours after surgery, and 48 hours after surgery were
compared. To evaluate the incidence of postoperative hyperamylasemia (PEHA) and postoperative pancreatitis
(PEP), as well as the occurrence of adverse reactions in the four groups of patients. Results At 12 hours before the
operation, there were no statistically significant differences in the levels of WBC, CRP and AMS among the four
groups (P> 0.05). At 12, 24 and 48 hours after the operation, the levels of WBC, CRP and AMS at the same time
points in group D2 and group D3 were significantly lower than those in group C and group D1, and the differences
were statistically significant (P < 0.05). There were no statistically significant difference in the levels of WBC, CRP
and AMS at the same time points between group D2 and group D3, and between group C and group D1 (P > 0.05).
After the operation, the incidence rates of PEHA in group D2 and group D3 were 21.6% (8/37) and 18.2% (6/33)
respectively, which were significantly lower than 48.6% (17/35) in group C and 45.5% (15/33) in group DI. The
differences were statistically significant (P < 0.05). The incidence rates of PEP in group D2 and group D3 were 2.7%
(1/37) and 3.0% (1/33) respectively, which were lower than 11.4% (4/35) in group C and 9.1% (3/33) in group D1.
However, there was no statistically significant difference among the four groups (P > 0.05). After the operation, the
total incidence of adverse reactions in group D3 was 45.5% (15/33), which was significantly higher than that in the
other three groups, and the difference was statistically significant (P < 0.05). The total incidence of adverse reactions
in group D2 was 8.1% (3/37), but compared with group C and group DI, the difference was not statistically
significant (P > 0.05). Conclusion Local spraying of 60 mL and 100 mL of mannitol on the duodenal papilla before
the end of ERCP can significantly reduce the levels of WBC, CRP, and AMS in patients after surgery, as well as the
incidence of PEHA, and has a certain preventive effect on PEP. The 60 mL dose is a better choice with fewer adverse
reactions and is safe.
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IR, BRI R RIS RRE SRR
TR, BTN TmK . {HERCP
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hyperamylasemia, PEHA) il NI (post—
ERCP pancreatitis, PEP) W WHFHLIE, B X
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Table 1

EIUEWH, HA ERCP FAENIE; BETEADIT
ZHT, BITRRTEE SR A . HEBRARE : IR RTE
BIASERE; ANBT I8 FLRRANIIIEAR L R
BRI S ARAT BIA A s TCR MM S8 ) AR

4 HBE-MARILE
Comparison of general data in four groups

P (%)

il 171(%)

201 WY HAELE A A H A
2 'S JHRESA SEERER  ArBERR Eﬁgggﬁ %i;;?

D14 (n=33) 14(42.4) 19(57.6) 69.94+12.48 24(72.7) 18(54.5) 16(48.5) 5(15.2) 4(12.1)
D24 (n=37) 15(40.5) 22(59.5) 72.19+12.36 24(64.9) 21(56.8) 16(43.2) 8(21.6) 5(13.5)
D341 (n=33) 21(63.6) 12(36.4) 70.91+11.96 23(69.7) 21(63.6) 13(39.4) 6(18.2) 4(12.1)
C#(n=35) 19(54.3) 16(45.7) 72.29+11.66 26(74.3) 21(60.0) 18(51.4) 4(11.4) 5(14.3)
FlH 4.79 0.29" 0.89 0.65 1.19 1.46 0.10
P 0.188 0.831 0.828 0.885 0.757 0.693 0.991
- St 15 (%) ARepfiEa 41(%)

fEINES gL BEPRRS MRS S RIS R SORE AR NUEREGE SR R
DIZ(n=33) 12(36.4) 8(242) 7(21.2)  5(15.2) 3(9.1) 5(15.2) 6(18.2) 8(24.2)
D22 (n=37)  15(40.5) 10(27.0) 8(21.6)  5(13.5) 4(10.8) 7(18.9) 5(13.5) 10(27.0)
D34l (n=33) 10(30.3)  9(27.3) 9(27.3)  7(21.2) 4(12.1) 4(12.1) 5(15.2) 6(18.2)
C4l(n=35) 11(31.4)  10(28.6) 6(17.1)  7(20.0) 2(5.7) 4(11.4) 3(8.6) 6(17.1)
FIfE 1.04 0.17 1.03 1.00 0.93 1.01 1.39 1.41
Py 0.791 0.982 0.793 0.800 0.817 0.798 0.707 0.703

TE: T

12 FHik 122 F A7k AR R 2 A5 B A BA S
121 RKargE4gd rEEEAGE, BIERESLT i, FARBEIE S, TEEAM. 57, RHXZLL

UYL 1R SRR . PRI RIONE SRR
J7o ARHT12h, EARIEIEIRAINGETEN B, XLe4E
PRPRE IE & 5 4T ERCP. RAT8 h25 /K . HE 1
EAMNASEEG, TARHT30 min 45 T 15 W56 F #
()% WALARGZDARAR, #iEscs: H
21k H42021462) 100 mg 24T, TR 15 min, L
PIEGTERRR R N E R (ZE7=T 5 W25
BRAW, ftESCS o [F 255 H63020022) 50 mg.
VPRSI R/ % ILAREGE E R A R
A, HESCS FEZMET H37022949) 5 mg FIERR I
B SIS (AT K 2 i Rl 254 R
TAL ], HHESCS . E25ES H20184056) 10 mg.
KSR, O, R I MR EMO o

(E7=T %K. WU+, B4 Artis Zee Ceiling) 1715
1T, K EE X E, 25, B85
Be (BT K. w4, B ED-580XT) £
e G 2+ AR EL G, FHEERLR S, YT
T3R5 MEFEREITRHEA AT LA B
S ATIRENE . W NIE, SRR R B e
Wl (R R R R BR AR M52
A, HEESCE . B2 MET HI20171337) A7 H RS
5, LATEO RIS NG A M. SRS, T
FmEET) (A=) 5 fEEZ/RE, A5 1CC80)
S 7 it 7B D A R 7) B2 o N G o Y E = e
ARE, RSSO R/NINIE, RGP R
BRfE (BT K BRI R AR A ) ST

« 79 -



[ N B

o532 %

BUfr s WAREEARBER, WS A — e R
(=T R WtmplEaw) wa, Ha. WA
gifE, HURATIERAEER, WA A Egaliuh
&, EFAREEHRT, & I8mBnamE, b
AYIFETT, FExE T A8 Rl kR AL, AR AN R
S, A 20 mL S g 92 18 W AN (] 50) 2 0 TR e
CHRTHARAMBHIERAE . FRE R E B N EA SR
MRAE CAE=T %% mMEFRHIRGARAED, 17
BRSO . XIS RERAE B, RSN
L5 et 151177845/ S 41| IR I Ba o7 N SR = K2 k2 PA A O
T A8 R RS, RIS, 28N F
R H R, CAANMITHENAE ., &5, S
TENHEVE N B A SEER R S8 (4277 K. COOK
AT, AT ARG AR

123 R4 BERFRER, 288K, 17
DY ARWAMAYNRYT, Wi MR, Pk
e o IR AR IR T R A A . RJE 24 h, S
THUEMME 3 LAT , HICRIRE, KRR EAAE IR
THIRIRE s 7 M 3G VE R B 3 A% L b, (HICHREAR
WZWrh PEHA, FEERIARYT 1 2 2d, H 2 MG TER
fgRE 2 3ME AT, FRHRBR AN, IREIEIRINE; 45
SR ORJE 24 b N TE A RS S s, HAR A I AR
AR, WHZWEh PEP, TAERIAYT 3 ~5d; X THER™
T, ETATMREAIARTT, B2 5 TE R KR 1
B, IGARIERTE A2 R

1.3 ISR

131 K44 TARAN2h. RF12h. KRG
24 h MRS 48 h, WL FH AL (white blood cell,
WBC) . CJW M (C-reactive protein, CRP) FI%E
A3l (amylase, AMS) ZRARABFN .

132 PEHA #= PEP & £ & W%Z 4 4 i ¥ PEHA
FIPEP & A2

133 REAN WMEAHREREASRRN KL
51

1.4 HEEEX

1.4.1  PEP PEPZWikr#fE: 1) ERCPJ5H BRI ;

2) AJ5F24 h AMS T IEFE3FELL L5 3) Gk

FUEIN AR R . LA 3 ARG 2 SRR Hfi2 h
PEPY,
1.42  PEHA ERCPJ5 AMS b, Mt iF {4 3145
DL, (HICHERRAER,
1.5 SZit%EFHE

K H SPSS 27.0 Bt A o Bt . A5 & IERS
SRR R AR = brfi 2 (vxs) PR, 241
) L35 R P B R 22 07 22 0 B, P LE 38R F LSD—t
By THEURALLB (%) o, LR BRI A
5. P<0.05hESALIFEX,

2 HR

4 A BEFARBERIEBIRKFELE
ARHAG12 h, 44 HE % WBC, CRPFl AMS /K It
B, ZRWEGIHFEL (P>0.05). RiF, 4418
#H WBC. CRPFIAMS /KPR G RERE, H
ARJG 24 hikWE{l . RJF 12, 24 F148 h, D2ZHHID3 4]
6] I} 5 WBC. CRP #l AMS 7K - B B T ¢ 41 1 D1
A, ZRHAEGIFFE X (P<0.05), 1MD2415 D3
HZIE . CH 5 D1HZ A [E I 5 WBC, CRP il AMS
KPP, ZRYERITFE X (P>005) .
W2,
22 AHEBEHEPEHATIPEP X £ EILEK

RJG, D2ZHMI D3 4 PEHA & 4= %4351 21.6%
(8/37) F118.2% (6/33), WIRALT CZRY48.6% (17/
35) FIDIZHI45.5% (15/33), ZRIAG X
(P<0.05); D241 D34 PEP Y &k A= 343 9k 2.7%
(1/37) F13.0% (1/33), KT C4AY11.4% (4/35) Fi
DI4HM9.1% (3/33), {HAdlA b, ERTEi2
BEY (P>0.05), W53,
23 4ABEREARKMEERILE

D3HARJGA BN S KA %0 45.5% (15/33),
Wl T HABIH, ZRA5%it¥E L (P<0.05),
D2 4N KRB R A% N 8.1% (3/37), fH5 C4l
MDILAWE, ZRILHEITFE XL (P>0.05),
k4,

2.1
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Table 2 Comparison of inflammatory indicators levels in the four groups before and after operation (x + s)
2051 AR 12 h ARJF12h RJF 24 h RJ5F 48 h
WBC/(x10°/L)
D141(n=33) 7.46+1.73 12.4622.32 14.77+2.71 13.41+3.84
D241 (n=37) 7.20+1.64 11.45+4.46"% 12.62+3.25"% 10.80+4.14"2
D341 (n=33) 7.26+1.62 11.02+3.70" 12.50+3.31"% 10.23+3.90"?
C#H(n=35) 7.20+1.79 12.89+2.83 14.95+2.95 13.73+4.65
FiE 1.32 24.89 84.22 64.57
PAE 0.267 0.000 0.000 0.000
CRP/(mg/L)
DI (n=33) 18.70+9.75 50.42+32.85 64.99+34.39 50.61+25.89
D241(n=37) 19.02+10.63 39.17+29.27"% 51.37+31.98"% 37.15+28.88"%
D341 (n=33) 18.55+9.83 37.30+25.17"% 50.77+31.84"% 36.14+18.94"%
C#H(n=35) 18.11+7.33 52.17+28.78 66.91236.00 50.99+30.25
FAg 0.82 67.45 93.29 91.94
PAE 0.481 0.000 0.000 0.000
AMS/(u/L)
D141(n=33) 86.08+24.76 320.93+192.53 735.66+606.16 460.63+256.76
D24 (n=37) 86.40+25.50 278.32+134.13"% 636.97+459.20"% 397.81+267.50"%
D341 (n=33) 85.26+24.60 277.69+160.59" 632.43+498.49"7 393.89+285.42"%
C4H(n=35) 85.36+22.78 325.00+199.55 747.37+629.74 465.31+255.19
FAH 1.38 153.27 168.19 177.90
PIE 0.247 0.000 0.000 0.000
1) H5CARE, Z2RAGIFEY (P<0.05); 2) 5DIARE, 2RA5T#EX (P<0.05),
%3 4HBEPEHATMPEPREZLLE (%)
Table 3 Comparison of the incidence of PEHA and PEP in four groups n (%)
205 PEHA PEP
D14 (n =33) 15(45.5) 3(9.1)
D24 (n=37) 8(21.6)"% 1(2.7)
D34 (n=33) 6(18.2)"? 1(3.0)
CH4l(n=35) 17(48.6) 4(11.4)
X1a 11.53 3.05
PAi 0.009 0.390

e 1) S5CHE:, ZRAGHFEN (P<0.05); 2) SDIHE, ZRAGIHEL (P<0.05).
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T4 AHBERERARRMBZERIEE 61(%)
Table 4 Comparison of the total incidence of postoperative adverse reactions in four groups n (%)

2031 RN DS JEI ik 125 SRR
D1#H(n=33) 0(0.0) 0(0.0) 3(9.1) 1(3.0) 0(0.00) 4(12.1)f
D24 (n=37) 1(2.7) 0(0.0) 1(2.7) 1(2.7) 0(0.00) 3(8.1)°
D34 (n=33) 4(12.1) 1(3.0) 2(6.1) 3(9.1) 5(15.2) 15(45.5)
C4l(n=35) 0(0.0) 0(0.0) 4(11.4) 1(2.9) 0(0.0) 5(14.3)"
XYia 16.26
PIH 0.000

TE: 15 D3AIE, ZRAGITEEXL (P<0.05),
3 iFit 3.2 PEP RIS BE
31 PEP % &R B AL HAET, T fm A o iy PEP B & A,

ERCP J2& H HiIi2 16 JH g5 ik i — I 8 22 il 1)
A, REHYTR R, (AH £ PEHA FIPEP 551 &
it . AR BT, w5 R E AR, AU R
HAT A, A RE4R & R AR T AU, A3
BRERIE , ERCP J5 H0RE IR 2 1 KA 2 0 0.1% ~
0.5%, i PEP ST %25 0.7%, HET, XT PEP
R AL ARSI, PTREV MBI . N
BRI EARACE I FAREEAE i Z R R 5, Ao
FUOERIY, RS b MIEAHLT KRR . Bl
FEAWIBE RS FRE: PEP S SR 45 % . S PEP IV
fENBE . PBRBE TR ERVEK TR PEP 1) & A AT 2L
S, —PIEAESIA L, FEAEGIECNT 40 611
BRI, R KA PEP XU 230 W3 fin. 76 ERCP
R, FAEAEA S SR IRIR R, . SRS
BOIF T R L FE LN, T RE Bl L E
FK s SR S A A R 12, T REXT
JER R R 18 A7 5 A R B DI DR A RS, )
S FEUR RIS K, 2 T BELA A 3
P HER Ak, YRR R 7 ERCP #4FE A
S UL o I ARCHS A A 24 R S B R S ~ 10 min,
B WOR B 2 5 R HRAE R TR ME IR 4
B XMMEOR S SR L R A, R
B, T mFLSA LUK, RERT R HE T
Beit, HLR%E S22 I A B BRI, PEPAY
ARG th 25 B AEOH K

RIE SR, Eak, S8R FERE TR
E AR B ER AR R AL A J5 25 i 3w .
T A TRIE ) JRE I, AT SRR 22 AR | &
AR ANIFA | PR ITFL K B PR sl B4 9 2
GRS SR EEHARAT BT R A R, Tl
BB R A ] AR TR N PEP (4 XU,
FEERCP 5, JBTEE 1AM R IR 5 i
MG Can: FPREER I DUER A E AT 452y
Yy, T8 A R o W s R I P A 2, iR
T PEP (AL ARG PROG 38 i AR o ] FARH
S TRT ERLIBE I 245 %) A T JE B 4% () i 80 . FUJITA
ST IRGE , FEAR ] T e B LSk R T L
BREE, AUINEh K A P AR MR VR, T
TARMBFL SRR M, BRI PEP Y A A% L I3 A B
FUHGE , AEARHT . SRR . R 2R RRNL R
BAEZTY), ReNSO R I FR Y LAE, REFAPAEE
o PG, FEAR R XL ), oA A R PEP
A o (BT, [ NI IX 25 AL
AR, HZ AT 25W 097 3 C 5 SL o i 5
N ORI, AR 2T IE S — T PEP Y
Jrids, PEHARAER R, (8RS B SV AR X 3
EAHIE RIRABST o
3.3 HEEMIERRIGKRR AR

HEE R — MR BB G N, DRGREAE S
JiE NIE B R B RS o X — e LR B i b )
JTE X K A3 G, TR 228 i 65 P 1 YR A 1) i s
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RS, SCPLE BREK I IRIK, RE A H ik
1o WeAh, H R B Re B B G 2, 0 i i HE
%5, SCHUAIE A ROE T, BT H R R i
WL AR, W R AR Hi B8 B G £ i Y g i
MR . E— CEEPIRR IR, R H S B 1
GRS IR T R e I AR, 7R
o HEBSBUKMREEL, AR Bk
ST AR LUK, BRI AR5, 4Rk a4t
FAREFE], BRI ROVIBR, JFER B H AR,
[FIRE, 768 ELLFE S5, BEB S/ N
96 15, FEHLAN F ik i L Rt BEZE L 439K F JERlA
JTIRG XK T & a/ NN FEHSIAR , LA LR
LA HEEREERYY, AR B I ER R R
H, 7B HWGIwE . EARGE M . AL HES
B8] . AE B T RIAS R & AR R A5 T, SR T
XTRALE o HE—2PAIESE T H R T 5 I 1 K i 2 A
AH S (R KPR
3.4 ERCP %5 3R 81 /5 & % i H 25 B2 7 B PEHA #0
PEP BIFT SEM

AW T H X — = B KRR, 7EERCP
S0 1] 1 s =478 IS 5 3017 R L0 N [ b e E A LS D
WG R AL 2R B HEEFE60 mL4 (D2
41) F100 mL41 (D341) fE& A5 WBC, CRP Al
AMS KB AR T H#E 20 mL 41 (D14H) Xt g
Ho(Cdl), ZRWAGIHFEX (P<0.05), [,
D2 411 D3 4 3% PEHA 9 & A R AL B B AIK T D1 41/
C4l (P<0.05). 7£PEPTR; 7, D24HA1 D34 &
HHIPEP ARG T CALMDI 4, (Hadml i, 2
S TG E XL (P>0.05), X451 54 151
SEPUR B R S MUK R, 28 DR BT PEP /Y
R EGERIEA 8 X R T I8 FL LR ERmT
Wi H #E W, XFERCPARJF ) 4AE N . PEHA fil PEP
HA—E Mg EH, XA imphac 5 H s mE g
HASC, KRS HREREmE, WA Lk X R I
BEOZIX S, RERS R HAE T 48 L Sk S D i
BBEEAEL, KA FLSL S WK, DA% i
JIFU R A RER S, R T IR R e HE o i R
20 mL AR W ELH B R YR, HRIREEY . BE A
MEMY R 20T N EE, /N RIS 5 B 55
PIEERFLSL X, TCIETE T A8 Tk Rk se o F g

B, FEELRA LN IR ASEE 7o 5 HhFE
BEs, MELASTEUK PSR . A, ARWFIT 4
I PEP L, ZR LG IF¥E X (=305,
P=0390), AlRESARIREAEAX D, FEES
RAFAEAw A G R, 2 — L W H 5 B
SR AEA BT PEP R R R, By Kkt
Ad, JFRERAMI .
35 ARRMSHEEFENXE

HEEBAE B i N LR, HOR R 2
R . ARAFIREE R BoR, D3ABHTG 100 mL
PRl , ARJGA RS R AR ik 45.5%, W T
HAh32H (P<0.05); 1 D2 2050 60 mL H &g, A~
R AR AR AR, U 8.1%, XEW: HiEEE
I, Wil s oK SO A i, B S5 E W
TR, HEERL 20 mL4] (D141) FIXtIE4] (C4)
BN SEEV RSB K, BFRAG5LH
g SN esis 22 o R, R 60 mL MEi )42 4 M
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