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Abstract: Objective To investigate the effect of linear echoendoscope guided precise endoscopic
sphincterotomy (EST) on positive rates of bile amylase (BA) and bile bacteria as well as occult pancreaticobiliary
reflux (OPBR) in patients with calculus of common bile duct after endoscopic retrograde cholangiopancreatography
(ERCP). Methods The subjects of this study, 146 patients with calculus of common bile duct who underwent EST
for ERCP from June 2021 to February 2023, were divided into two groups based on EST type, each with 73 cases.
Observation group was administrated with linear echoendoscope guided precise EST, control group was
administrated traditional EST. The operation conditions of both groups were observed. Liver function indexes [total
bilirubin (TBiL), conjugated bilirubin (CB) and alanine aminotransferase (ALT)], inflammatory and stress indicators
[C-reactive protein (CRP), high mobility group box-1 protein (HMGB1), cortisol (Cor), norepinephrine (NE)], and
the positive rates of BA and bile bacteria were compared between the two groups before operation and 1, 3 days after
operation. The postoperative complications and recurrence rate 12 months after operation were recorded. Results
There was no significant difference in the success rate of lithotomy and operation time between the two groups
(P >0.05). The intraoperative blood loss in the observation group was less than that in the control group, and the
hospital stay was shorter than that in the control group, and the differences were statistically significant (P < 0.05). 1
and 3 days after surgery, TBiL, CB and ALT in two groups were lower than those before surgery, the differences
were statistically significant (P <0.05), but there was no statistically significant difference between groups
(P> 0.05). 1 and 3 days after surgery, serum CRP, HMGBI1, Cor and NE levels and BA concentration in two groups
were higher than those before surgery, and observation group was lower than control group, with statistical
significance (P < 0.05). The positive rate of biliary bacteria 1 and 3 days after surgery in the control group was
higher than that before surgery, the difference was statistically significant (P < 0.05); the positive rate of biliary
bacteria in the observation group was not significantly different at different time points before and after surgery
(P> 0.05); the positive rate of biliary bacteria in the observation group was lower than that in the control group 1
and 3 days after surgery (P < 0.05). The incidence of OPBR and postoperative recurrence rate at 12 months in the
observation group (15.07% and 1.37%) were lower than those in the control group (57.53% and 10.96%), and the
differences were statistically significant (P < 0.05). Conclusion Linear echoendoscope guided precise EST is more
effective in mitigating duodenal papillary sphincter injury, preventing duodenal-biliary reflux, inhibiting BA
secretion and bacterial proliferation, and reducing the risk of OPBR than traditional EST.

Keywords: linear echoendoscope; endoscopic sphincterotomy; endoscopic retrograde

cholangiopancreatography; occult pancreaticobiliary reflux; calculus of common bile duct; precision therapy
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EST, FHotr FARATE AL A I DIEE . RAELN I
Febr. MRIHUEREE (bile amylase, BA). AHJTHTE FH
P, LIRS OPBR I ERA TN . BURIEWT

1 BARERE

— M
BEFE 2021 4F 6 H —2023 4F 2 A 78 3% 5 5L it ERCP
IH S AR, BETATEST, PAbE: 1)
M g AR IR A 18 (magnetic resonance
cholangiopancreatography, MRCP) 255414244647, i
BAHREEL A 2) AL AR S5 3)
BAIEH, BI<100w/L; 4) 4% 18~75%; 5) fFUIfE
Child-Pugh 434" AGL R BS; 6) 3% [ BRI Dbl
N

2> (American Society of Anesthesiologists, ASA) 4y
ORI HENH; 7) IGIRFER ., HEBRRAE

1.1

1) BEAEAT EST. W NFLLEREY K AR (endoscopic
papillary balloon dilation, EPBD) H1; 2) f#ifb: 0%
%, BRI 3) AN A 4) IFIRGE 4SS
15 5) BA>100uw/L; 6) + 483 LLAE; 7) T
NRREMR ; 8) 4B e tEss; 9) EEMERIIGEAN
45 10) MRS 11) st . 215
#E: D) 3R T, FLUIITAR B AR e e ) S
2) JEIFH, FLRZE S mm DL FARRAKSEY K. ARG
S ERREZE N SHE (RS 0F2021-12H &
W-167-01), B35 ABEZAERZE 4. 99A 146 1)
MRS EE AR, FBLEERIE AL, 45 736,
PIZH R . AR . IREEFEEC (body mass index,
BMD . R ERE ., AR KER. Zafl . iF
IIfiE Child-Pugh 734% . ASA Z» 2 HIE I RERIEE 25 He
B, ZRYIGIFESL (P>0.05), BAHH.
WK1,

F1 FWHBRE-RARLER
Table 1 Comparison of general data between the two groups
T3 51(%)

25 = ” A% BMI/(kg/m®) NS AR /em SR KERlem  SA5EHA
WM& (n = 73) 45(61.64)  28(38.36)  60.23+8.87  24.16+2.37 1.27+0.32 0.78+0.21 2.96+0.47
X HRZ (n = 73) 47(64.38)  26(35.62)  59.56£9.20  23.82+2.52 1.24+0.29 0.760.17 2.84+0.52
X/ 0.12 0.45" 0.84 0.59° 0.63" 1.46
PAH 0.732 0.655 0.402 0.554 0.528 0.146
G JFLIE Child-Pugh 44 151](%) ASA 5325 ) (%) B IFEERGR (%)
H R

A%k B% I 2 JIE3 g IR 2 BUBR IR
WMEEH (n =73) 56(76.71) 17(23.29) 40(54.79) 33(45.21) 25(34.25) 8(10.96)
XHEEH (n=73) 59(80.82) 14(19.18) 44(60.27) 29(39.73) 21(28.77) 10(13.70)
XA 0.37 0.45 0.51 0.25
PAH 0.544 0.503 0.476 0.615
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WAL RS . 3R I, SR REA
SBMEBA, HEBR BA S8, HHIES 509% AT,
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Fig.1
pancreatic duct to the nipple is the common channel

[EREELEAZIHEEALERBEKE
The distance from the confluence of the bile

length

1.3 MBIEHR

131 F AT R B I
FARB] | A s AR B ()55, i, A AR
IIPRIER . S5 U

132 e SPTRRER AR T3 d, R
23 WKL 6 mL, PEAT B0 AL B (3000 /min,
15 min) , WEHC L2 ML IR ZAF (=70°C) . fliH
H 577100 4 A SR AT, ME SIHLER (otal
bilirubin, TBiL) . ZZ&HMHLLE (conjugated bilirubin,
CB) 17N & M ¥ % [ (alanine aminotransferase,
ALT) K-,

133 S A m kAR AR A TARET. RJE LA
3d, ¥ Thermo bR 4SRN I G 28 W B, Aol
A LS IR EEH B (high mobility group box—1
protein, HMGB1), FZJilE (cortisol, Cor) F12:H
TR E (norepinephrine , NE) /K. %M H 37 7100
4 A S EA TR Sy L, I I3 C SOy £
4 (C—-reactive protein, CRP) /KF.

134 BA JPITRHT. ARJS 1TRI3 d, SIS E
THREAR 2 mL, SR B Se e fhHaCe, I S BA.

135 Jeibam e ek g Sl TOREN. RIE 1M
3d, EBCGEEIETEEA 2 mL, EHRIZ, R T B
JEEM b, BrEs R e T 37 ClaA IR, 1802d)q,
K VITEK 2 Compact 4= H W iUE W %@ R 5 ML E
MRS ER, MR TR
13.6 St & % R BRERGERRY, | RARR .
JIHIE AT OPBR 45 FARIF &4 A A= 1% &l . OPBR
BWibRAER : MRCP B BRI A TC 54, MG TE
WEEEEHYEEA (<100 w/L), HBA > 100 /L,
137 A4 REXEMEEZEDREDI120H, W
BWABRERG 2 HE RGN . &R 45
ABURE, ARG 1240 A WEREIER . B RA
WAEIIRERI, FFElr . CTSMA, fRAaY
Pk Sak@Es, R RTANEABN . CT4%,
PR AR —UIRAREH £ .
1.4 SHitERE

{6 41 SPSS 28.0 Ze bk A iE AT 504 3B, i B
REAE + brifE 2 (vxs) Fom, HEATMSIREAR ¢
KB s 0 25 52 00 B, U0k FH R AR I T 25 4y
Br, PP ELEAT LSD- ek 56 . TR R LA (%) %
TR, AT PRI . P<0.05 2% 9 H G215 5L,

2 R

F4H B E FAREXIEIRIE R
PRI R B T R AR ]t A, 225733970
GiitE S (P>0.05), AR i g/ T i
M, HEEEREE TR, 2RYE5EITEEX
(P<0.05). W2,
2.2 WABERFINEEIEIRILE

RJG1FI3 d, P41 TBIL, CBFIALT KT
RN, ZRWEGIFEL (P<0.05), WALEET
ARG AR 5 TBIL, CBHIALT 41 18] Feds, 2534
TG FE L (P>0.05), W3,
2.3 TIHBERERMNBIEIRLE

ARJG 1AI3d, PIgLE# I CRP. HMGB1, Cor
FINE ACEE 0 TR, FMEAML TG, 2257
PG E L (P<0.05), W34,
2.4 WHEBEBALLE

ARG 13 d, PIgLHEHA BA KT AR, HMWEH
RTFXT A, ZRIAHRITEZE L (P<0.05).
WS,
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Table 2 Comparison of surgical related indexes between the two groups

2051 A R (%) TFAREF ] /min AR 1A /mlL AR B st /d

MEEA (n = 73) 70(95.89) 78.57+15.68 8.45+2.26 5.61+1.34

XHRZH (n =73) 71(97.26) 75.24+14.80 10.17+2.33 6.48+1.29

Y/ 1H 0.00 1.32 4.53 4.00

PiH 1.000 0.189 0.001 0.001
TR ME

*3 WAHABEIMEIERILE (vxxs)
Table 3 Comparison of liver function indexes between the two groups  (x + s)

25 51 TBil/(pmol/L) CB/(umol/L.) ALT/(u/L)

W (n =73)

A 42.47+5.62 33.59+3.45 111.24+18.31
AE1d 25.53+3.75" 12.46+2.87° 71.48+16.90°
NERR 18.34+3.41" 8.12+2.447 52.36+11.57°

XL (n = 73)

PN 41.29+5.87 32.76+3.18 107.52+21.30
AJa1d 26.15+4.02° 13.17+2.69° 73.05+18.17°
AJF3d 19.43+3.66" 8.65+2.32" 54.28+10.49°
F it 18 1.35/504.41/4.30 1.46/1 583.39/11.75 0.93/217.89/1.44
P it 8 0.262/0.001/0.015 0.235/0.001/0.001 0.395/0.001/0.240

T PEARAARNLL, 2Z25RA5801 8L (P<0.05).

x4 MABBERERMHERLLE (v+s)
Table 4 Comparison of inflammatory and stress indicators between the two groups  (x + s)

ZH 51 CRP/(mg/L.) HMGB1/(g/L) Cor/(pg/L) NE/(ng/mlL)
WL (n =73)
AT 7.64+1.48 10.16+1.25 169.74+22.53 2.71+0.60
ENERE! 24.37+3.65" 14.58+1.72"% 252.17+28.29"% 3.95+0.73"%
RJF3d 16.75+2.97"% 12.46+1.54" 206.48+25.06" 3.04+0.51"%
Xf HEZH (n = 73)
p Nl 7.43+1.56 10.35+1.41 171.50+24.95 2.76+0.49
RiF1d 28.61+3.92" 18.17+2.19" 296.35+33.40" 4.89+0.77"
U NERE 20.34+3.15" 15.23+2.28" 235.27+27.86" 3.52+0.63"
F oy H 5.02/772.46/16.23 6.43/226.19/10.78 5.34/271.26/9.12 4.40/150.50/6.51
P iamsiny e THL 0.007/0.001/0.001 0.002/0.001/0.001 0.005/0.001/0.001 0.014/0.001/0.002

TE: 1) SARYAAFMLL, 2RA5HEEL (P<0.05); 2) S5X)

HE 4]

P

[ R s, 2R A8y aa L (P<0.05),
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2.5 WAEREETHEREBMERILE

WAL FAREG 5450 ST A PR o, 22
BTG E Y (P>0.05); MEARF 13
JHYT A BH R TR, ZRWARITFEX

XTHRZ, ZERBASEE L (P<0.05), ILik6.
26 MABEFAHEEREXZRILE

WELU] OPBR KA FMA G 124 H & kR T
R4, 2RMASRI¥EE X (P<0.05) .

(P<0.05), WELLHARJT 113 d JEIT4H T BHE R KT 37,
*5 FHHABEBALE (ul, x+s)

Table 5 Comparison of BA between the two groups  (u/L, x*s)
2051 AHI NERR ARJF3d
EEA (n = 73) 79.46+7.28 93.57+10.25"% 85.19+9.48"%
KR (n=73) 77.34+8.39 114.08+13.62" 102.37+11.20"
F it 7.42/129.35/9.75
P yumsises 0.001/0.001/0.001

I 1) SARARGAAL, 2RE501FE L (P<0.05); 2) SXIARN AL, ZRA%HT#EL (P<0.05),
*6 WHABHETHEHEPMEEREE F(%)
Table 6 Comparison of bile bacteria positive rate between the two groups n (%)

415 ARHI AR5 1d RIE3d
WMEEL (n = 73) 25(34.25) 27(36.99) 28(38.36)
X HEEH (n = 73) 28(38.36) 55(75.34)° 56(76.71)°
X 1a 0.27 21.81 21.98
Py 0.606 0.001 0.001

TE: PEARGUREALL, ZRA5TH4EL (P<0.05),

K7 RABEFAARERERERER

B1(%)

Table 7 Comparison of postoperative complications and recurrence rate between the two groups n (%)

215 P NERVENE Y &
JIHHE R JHRAR JIEGE H i OPBR

WL (n = 73) 0(0.0) 1(1.37) 1(1.37) 11(15.07) 1(1.37)

AL (n=73) 4(5.48) 3(4.11) 3(4.11) 42(57.53) 8(10.96)

Y1 231 0.26 0.26 28.47 4.26

P 0.128 0.612 0.612 0.001 0.039

3 itig RIERE R LS TSR, R REA RO ARG, W
‘ ‘ N D FRIRAE, A IE LA, ERCP B4

NS A VE RIS MEL R W, 54Uk & atk

HAE RARIRR , AR RNGYT, ST E 2
W ATHET | ARG . RSO AR PR s 55, 7
SR R E AR . AR, BEE AN Y
DRAHIBES 7 A A SEHT , LG A5 47 BTR T 12 ] 3k
B SEGITRT AR, MEIARKALhE

f
fiE,

EST /267 A ZS A % IR TR AN
HAET . JTar HA N, RrbxiEgsashid, fg
AR TFARAG, WA mE, (23RS
YK . ERCPEEG ESTIRITIR S A, HAKE
MEs A%, Rkmdal, wE SR, RH
ERCP K& ESTIAYTRH LS 1, S5 A THPRFH .
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ARG, WERAHUA %0 95.89%, X B2 K
97.26%. FILATUL, ERCPEEA ESTIRTT LM LA,
AT HUAS 3l 7 1 25 40 T IR

EST J& ERCP 52 it #5 FiIA IT (I 5L Al , 72 ERCP
YIFF+ 483 AR 201, SxtBhdE 2 L se Az
i S NTTEA b 64, 787 77 0 Y EK = B 44 i 157
Ui, BATHEM, AWFFEH, PLEE ARG 1 /13 d BA
IR, WA ARG OPBR 4% 0 15.07%,
X HRH 553K 57.53% . BF9E1HIESE, OPBR 5 JIH4E
9. MRESE A MLEAS 25 A KR S AR PR 1)
ARG, HIEHEET: BRI 2NEE, JEH
it . A f il R 8 2 11 il S R B LS I WIS
RRAEFARBERENR, FHONTTrekds, R FIAHZE 1
PRRAE, IR, 4520 pS3., Ki—67 Al K—ras 2 3 K]
ik, EAFRMEAER A IRELS G R AR S5
TEPG . FH T OPBR 5 B3 45 24 LTI 6 i IE i 2%
YIFSE, B b, FUEsgnm B 55 2 WD Reni s i H
PR R &, ¥ A 58 OPBR 19 & 4= . SUGITA
G R, MR A IR AL R, e SR
OPBR &A= M B ZAG R 3 o EST BT w] 3 i 47 4 10
A Ll , MR E AR, TZEM# PBR. {H
"R B, ESTJ5 BA FHE%1A 83.3%, AHYT4HTR FH
PN 75.0%, W& T ok F . R %
e RV AR MAFLAR AN, WA B 45 24
WLgsAey, BB R" . Ik, 7847 ESTRYT AT,
Pl A8 FL S VI R O, AE 4 R
AL R R, N BEOR B IR FE L L. A
FPOFRHT, NEE T IR S R R LSRR o
Wi, ZAbEIRR . HTEAE R —FR A EST, R
LA R RCR BT, (R RS EAE /MY
TR FLAL, VIR AT T, SR EE
200 ] Pk Bk . IBAh, PBE NIRRT A
W ETIREE , BRI PRAE

FEFEG EST W RBRYE, BEBER A T T4
MR e | SRE1E EST, RFEMAS B & T —
FEMAFLLET, B S RZS [ HER, ks il &0
A LR E KR, e R TR IRk K
BEo IR, FEPIIREE, FIAHZL I TT Sumr 20 B
REAE A2 1) A 2L Sk DA B AN e it M 24 L
MR, JRaf ORI A L @B K B < 5 mmo 4B
i, REMWAEERGHHIT BATHS, (AX#

MR I, OSSR 1 A3 dF8
BA KR F 100 w/Lo EAh, WML ARG OPBR &
AR BALF X IR . . B B | SR
EST 142 T4 58 EST, RERF Ik A S5 BA ki, FRAK
OPBR &A%, 3O T/ W19 & e Je 2k B T
T AR SR, EST ARG Bl 52 L
NRET M, LARAFAER IR, 2 FE8OR G IHgE 5% |
RREARAE e AR S A AW EZ R . AR5
W, OERALAR S LT LR A, 1 IEE
XFRRZE B T 4 IR ERYY , 3IIEAR 8, 3 BiIAHGE
M, R H . £5 ESTX T+ 383462901
FEERL EVIIT I, AR T 7L F5 29 LT fE
RSN T AL, Y . OPBR FBRAR 48 %53 & A (1l &
AR . BFFEPER, EST ARG, K BE 2 inyt
Kige, WIULANGE BHME . AW, ARG 113
d A 2R B2 SR ATAR Y, (HX AR ST 113 d
JEH 20 TR BH A R 2 B TR AT, HL e T R
2. ESTARJEARH B MG FHPE R S P £ %82 . EST
WEYITE, SBUAW RG] A&, OHEnAHE ER
A ARG, SR BUIE R YY , EX) R
WELT 40, AR, SR RIRESS G, DS
WA R EZFERD, AR, WEAAR)E 12
MHWRT VBE R, BRFEN13T%, X RAE
KHRIRH T 10.96%; MEEAARIE 1240 H B K8
T X HE AL

NS EOE RS, ARy HE, B0
PEROE & A, Xt B I F T Re = AR s md . AF
e, RN YA R TR TS AN A A D g
febr, HHLITEE: WMABRERG | dSTFIhE
EERYII AR T ARET, ARJF3 dit—2 TR, (HIF
Yl bEs, 2R AE. R PIRTFARI 68
BOSCE R B S A B T DIRE . L R AL R
Xof SRR T AR 28 R, T AR Ry L B IO VR
G2 Cor M NE 5 Z 0N R AR 10 58 TR ™20, A
WFRER R, WABRFE AR 1 A Cor FINE ZKF
YA B TARRT, RIS 3 dBARE 1 dIFLREITE, B3
fTARAT; MEAAS 113 d 1L Cor £ NE 7K P34
TRTX IR, PR LB AT | RE 1 EST AR
FAEGLEST, SLEMN RN, FERFEHY . £
PR NS SRS HEEST, X+ 453 L 3G 2L
WTE /N, T AL G0 BST Xk AR 1 B 46 57 B il R 45
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K, B FBUHRR, RAERNABTEY ., AR
L, BIERE ARG 1RI3 d Il CRP ATHMGB1 /KP4
ARETHA ST, EXEET e, £, 24
P NG | SAEMEEST, SIEGESTHIL, AT
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