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Abstract

AlM

To evaluate the efficacy of endoscopic papillary
balloon dilatation (EPBD) combined with endoscopic
sphincterotomy (EST) in the treatment of common bile
duct stones and to identify the factors affecting the
recurrence of stones.

METHODS

One hundred patients with choledocholithiasis who
underwent endoscopic retrograde cholangiopan-
creatography (ERCP) at our hospital between January
2014 and January 2016 were randomly divided into a
control group and an experimental group. The patients in
the control group and experimental group were given EST
lithotomy and small-incision endoscopic sphincterotomy
(SEST) combined with EPBD, respectively. The one-
time success rate, total success rate, and the incidence of
complications after ERCP were comparatively analyzed.
The Kaplan-Meier survival curve of patients with
postoperative stone recurrence was plotted, and the Cox
regression model was used to explore the risk factors for
postoperative recurrence in patients.

RESULTS

The maximum diameter of the stones (¢t = -1.055, P =
0.294), the rate of multiple stones (y° = 0.644, P = 0.422),
the maximum diameter of bile duct (f = -0.820, P = 0.414),
and the stone removal success rate (94.0% and 100.0%,
x> = 1.375, P = 0.241) differed significantly between the
control group and the experimental group. There was
no significant difference in the one-time success rate

between the control group and the experimental group
(84.0% and 96.0%, * = 4.332, P = 0.037). The incidence

2018-02-08 | Volume 26 | Issue 4 |
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of complications after ERCP in the control group and
experimental group was 17.02% and 6.0%, respectively
(x* = 4.337, P = 0.036). A total of 97 patients were
followed, with stone recurrence occurring in 11 cases. In
the 97 patients followed, the incidence of complications
after ERCP in the control group and experimental
group was 17.02% and 6.0%, respectively (3 = 2.927, P
= 0.087). Log-rank test showed that the risk of gallstone
recurrence in the experimental group was significantly
lower than that in the control group (HR = 0.285, 95%ClI:
0.095-0.888, P = 0.044). Multivariate Cox regression
analysis showed that multiple endoscopic procedures,
common bile duct angulation (< 145°), and EST were
risk factors for ERCP recurrence.

CONCLUSION

The success rate and safety of EPBD combined with
LEST in the management of common bile duct stones are
high, and the risk of long-term stone recurrence is low.
Multiple endoscopic operations and common bile duct
angulation (< 145°) are risk factors for stone recurrence.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Common bile duct stones; Endoscopic retrograde
cholangiopancreatography; Endoscopic papillary balloon
dilatation; Endoscopic sphincterotomy
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D

79

M A FUk A& 47 3K (endoscopic papillary balloon
dilatation, EPBD)J%4-3L 3k & 29 3 7+ (endoscopic
sphincterotomy, EST)4 J7 R2 .4 45 & 49 7 s % H 2t
CVS ¥ I AL)

FixE

##2014-01/2016-01 T R & iy I E [ AT A BT 44T
& % 3% % K (endoscopic retrograde cholangiopan
creatography, ERCP)7% 77 6912 % & 45 & £ 41007,
R T Rk A 2T BB SR, 55 4T
ZERCPTESTREG RfnfL k54 ML 3n 7t (limited
endoscopic sphincterotomy, LEST)#4EPBD, ik
W 28 8 0 — KOR T Bede B m I &, ERCPAJG F &
FEE AR RGHATIT, AH B F RG4S B EAN
Kaplan-Meier £ % w1 £, 5+ & F Cox = )2 BE AV IR 7 %5
R & A AN e B &
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R

3t PR Ao LI LA A 45 B R R H AR = -1.055, P =
0.294). % K4 BILHI(x° = 0.644, P = 0.422), =
FRRKAAE =-0.820, P = 0.414) LRI G ¥R
£(94.0%F2100.0%, y* = 1.375, P = 0.241)14] 35 .4
T E S, AR A LI LA 1 ORI G R T F o A
71 84.0%4296.0%, £5+HA % FEN( = 4332, P
= 0.037). MR F L AERCP ARG 5 K E o9 X A&
F 53 A 17.02%F26.0%, £FH %it 3 &L (y
4.337, P = 0.036). 3B G T #9974 B H #4777,
R AL R K], b, IR A 2 2LERCP
KRG HE W) KA FE R H17.02%F26.0%, %57
it F & (" = 2.927, P = 0.087), Log-rank 2 7%,
EIMg e L B AN B EK T A B4 (HR =
0.285, 95%CI: 0.095-0.888, P = 0.044). % B % Cox=
PSRBT, $RABEME. IREE KA <1450
ESTAZERCPARJG & 4 e | 4.

i
EPBDIALEST% /7 A2 B & 4 6 0 — R Ry FFe
BAWMER S, HLZ I XREEAK; $RA%EER
VB, M BB R A <145°ZERCPRJGE L L0 s
K.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BOORE: AATS 7Lk A RARIRE I KM
NG IREEE L P, RABIUR LR
B 7 @A T E AN B AT IR % % K (endoscopic
retrograde cholangiopancreatography, ERCP) F 5Lk 354
M IF R, seoh, KAFREIRT T IRE S 2% GERCPAE
ARG LEERZ.

B2, BTk, SHE T, XBBAE. KR, ILSKSERY SKEXE LB
e BEEE 0T HRENGSOERBIFIN. BRENBHRE
2018; 26(4): 263-269 URL: http://www.wjgnet.com/1009-3079/full/
v26/i4/263.htm DOI: http://dx.doi.org/10.11569/wcjd.v26.i4.263

0 515

B 2% (common bile duct, CBD)&5 £ & & i W
fi%iE (cholelithiasis), & R AL T AEEL G FREK
IR FE B R M I R (BP0 9m), DA ROR #s Rz IR DAL B
AR, T BE A N HE R SRR S g R R U
PR J 2R ) H v, TORE RS 45 0 1 R e S
BTt mErant., &N RIHE S AR (endoscopic

retrograde cholangiopancreatography, ERCP)&IIfi /R &

2018-02-08 | Volume 26 | Issue 4 |



B, F. IS KRG ISIEIN e BB S ot MAEN S 6 E K80

R 1 PAARBENELER (7 = 50)

B=8% EST4R LEST+EPBDZR #yHE PE
FH5 (mean + SD, &) 59.8 + 7.6 57.4 + 8.4 1.498 0.137
MR 7 (%) 0.36 0.548
2B 27 (54.00) 24 (48.00)

L4 23 (46.00) 26 (52.00)

BEEFARE 1 (%)
ABEEUIERA 12 (24.00) 10 (20.00) 0.233 0.629
BB FA 4 (8.00) 2 (4.00) 0.177 0.674
NBIFFDD (U/L)

AST 125.8 + 71.3 1419 + 66.6 -1.167 0.246
ALT 145.6 + 69.1 1205 + 86.3 1.605 0.112
ALP 166.9 + 83.0 1716 + 72.8 -0.301 0.764
RABLIER (mg/dL) 4.0 + 3.2 3.7 + 46 0.379 0.706
BREWA (B) 1489 + 12.3 149.7 + 13.5 -0.310 0.757
TR 1 (%) 0.207 0.648
gkl 2 (4.00) 1 (2.00)

28y 5 (10.00) 8 (16.00)

3R 5 (10.00) 5 (10.00)

Bit 12 (24.00) 14 (28.00)

EST: SUSKIBAWNEDH,; LEST: SLSKIELOV\EDT,; EPBD: SLSKSEEY 5K,

ALP: THILEERES.

M EI IR AR 2 W AT T B, R eI/, fTER
BAE DL ROR JE IR SRS A, b, FLERFR A LTI
(endoscopic sphincterotomy, EST)/2ERCP | HUf 148
#7532, Ak Y 5K (endoscopic
papillary balloon dilatation, EPBD) ¥ /E 3k FE 15N, It
A PR A R B AR LI WL D RE, fE AR R DL R R
(AN BEAE B I AR S . B4 R AR A 28 =) Hh R 28 R 4
N, (H B #1948 ERCPA S5 R 4 (post-ERCP
pancreatitis, PEP) & AR, M EPBDEL & FL L FE LML
/MMJJFF(limited endoscopic sphincterotomy, LEST) &
ARSI IR PR B S AR, HESESTH
T RA S 850 52 R P IR R 22 S AN . e, R
AR IF R BT 10011 IH s 25 B AT 1 — T4,
W,

1 #RRT3E

1.1 A4 #%4$%2014-01/2016-01F K EHE T T BE BR AT
ERCPIRYT M B 454 8 3%, JLgh N 10041, Bt
BLEE 73 0 A (5041 A s 56 20 (50491), 79 4H &
HAEW . MHEAE . BEE TR RETH I —
BT RLE G R gt E R (GRD). FAREE BT
T BB (CV170, HAOLYMPUS). #HH S
#2(4500/0.035", £ E LR ). EESEPR-
310Q, HAOLYMPUS). 75 EH LTI JI(KD-

A
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AST: BEREEE; ALT: SRLSEES;
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22Q-1, HAOLYMPUS). HUfA M (FG-22/24Q-1,
HAOLYMPUS). — &M A E(BML-202Q, HA
OLYMPUS). FLk¥ 7k % (3 [E Wilson-Cook) F = 43
i & A2 8% (ESG-100, HAXOLYMPUS).

1.2 77

1.2.1 AL HRATE: INARAE: (1)FERE<T70% 1 AT
B, Q@B ER BN R RS S A (3)
I R BERL 6, 0T FIBE VA, HERRARAE: (1)
A JE T AR AR A R (2)AF AR B T
Rese . PEELLAT DI REA 4 G)BEEERCP TR (4)
X iR AL (5) R AL I £

1.2.2 7 97 7 %: (1)ERCP+ESTAR R 7£ 58 3 A Hi 1 4 Al
PRI ) Bt b, o R ZH R A H FIERCPHESTAR I &
e 13 VA /1 5 Rl s =1, 7 M i 1< /£
3k, ML F IR, DU 322 1 et NI
B, ZJE M R, FEANGES KL © R
S CEEGEA A, E251#E5H20000593, 50 mL : 15 g), i
ey BN AN RS, WIS A I RN AN
B JHEE R B AAAE ST B R8s 5l 9k DL R IH A
RNEAR. FERE LS T, PSR IT#AT
EST, VI s AFL R I 11-12 8007 11, P ELE A K4 D)
TF; X EAR1.0-1.5 om 454 {8 A ECA 35 BB
WREEA BHAA>1.5 em, LA H— AR B A2 AT HLN
Wf, RS AI . B4R R e iEE, I
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=R 2 WEABZHIERCPARDIBES (7 = 50)

s BARKER BIRED EERKER EXERRINER 1 (%)
(mean = SD, mm) n (%) (mean + SD, mm) TR BERIDER
WiRA 12.8 + 4.3 21 (42.0) 18.1 + 6.2 42 (84.0) 47 (94.0)
SKypAE] 13.6 + 3.2 25 (50.0) 19.1 + 6.0 48 (96.0) 50 (100.0)
e -1.055 0.644 -0.820 4.332 1.375
PiE 0.294 0.422 0.414 0.037 0.241

ERCP: RS TERIBEIEFA.

* 3 BRELEOSAEXBEHRRERNEREDN I = 50,7 (%]

A8 FARIE s
s 23, PEP SEMHEBME BB "
WhRAH 1(2.00) 0(0.00) 4 (8.00) 1(2.00) 4 (8.00) 9 (18.00)
SuEi| 0 (0.00) 0(0.00) 0 (0.00) 2 (4.00) 1(2.00) 3 (6.00)
VB 4.337
PiE 0.036

PEP: ERCPA/GRRIRSS.

VOGN TR R 45 A 518 %, (2)SEST+EPBDAR:
SEIG AR ATHES . PRI BB AN Y S P S5 xR
AL 15 S LR R A SR AR LR B L1125 05 [, 9%
JIH A RV E )T K <5 mmYLEST, {4 54
IRTEE TR I 7). ARYE AR S sk = FE g A (1)
RKHEAR, ERAEEAMNY 7KERTEB-15 mm), WnF 5k
BRI, A /N EARERREATIY . Bk ER
UG LiE N, H BRI IR 52 4 o i H A
WAL E, BREEREIET 8B T VE E, SR
IR 28, ARG, EMEEE 1R
M & FEHATEEINE, AERBERHE K@ KH
FEANRE I ISV B KAR); ORAFS 5K H /1 min 5 Fl1HL
SENBIELA I RIER B Ak, #ANICA M T, B
VEWRrR=PapCH e VY

1.2.3 R4 E: WAL EEERAA G35 Y5 1L E
BJAG|E, TERCPARJE3 AT B &5, WG4,
R SRR, EAE S AR, T A .
1.2.4 s EM-F5A7: LB AL 50— R Th 2 A S R T
F, ERCPARJG I RIER LR, ERCPREE AR K.
— I E SUN—IRERCPHEESE U 45 A, &R )5
3 AT SR IE IR C A AR . BRI SN — IR
52 IKERCPHAE J5 76 B &5 4, AR JEAT SR it
SR TC 45 A 7R B . ERCPIH: AE 32 B2 A4S H IfiL
ZEfL PEP. o b i I i R H 3 B e 25 DL I RE .
1.2.5 B3 REE1. 3. 6N 1ERE 1Lk, b
J54F3-6 mol Ji£2E 4, £F2 moifi it FL % B iHE &5 7 2%t
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BTV, REA RS AR R, IREL L H
P A RBE T ARG . Bl VR R ] 252017-11-01.
FITFAIE K SPSS23.0i 4T At Ab B, R
Bl lmean+ SDRIAZ TR, 4HIA] LR FAS S 115K
FERER Fn (%) T IR, o 156 Lo B 20 18] 22 5 A
FiKaplan-MeieriZ:&: il #38 A J5 4540 5 R AT 4R,
FH B Cox [l AR B4R 5 s el 2538 AR S5 B2 K 1 fa B [
. T AR AR Bk 5, AR K #Eow = 0.05,
P<0.05NZEFBA G R L.

2 B8

2.1 A EHHERCPR P HIU X R AL 56 20 1 45
A KEAR(12.8 mm=*4.3 mmA113.6 mm=+3.2 mm, ¢
= -1.055, P = 0.294). £ K44 LLH#(42.0%F150.0%,
x> = 0.644, P = 0.422). HE & KHEHA(18.1 mm=£6.2
mm, 19.1 mm=+6.0 mm, ¢ =-0.820, P = 0.414)L S HUA
BRI (94.0%, 100.0%, y° = 1.375, P = 0.241)[E T
Guit 2= e, SRR RTS8 20 1 1R B B 2R 43 5l
H84.0%196.0%, ZFH G IR (y = 4332, P =
0.037, %2).

2.2 A EHFERCPARG IR 09 K AT L X REZH AN
SEIRLHERCPA JG - RAE 1R AE 2R 7351 R 17.02%(8/47)
H16.0%(3/50), 2574 Giil 5 (" = 4.337, P = 0.036,
#3).

2.3 MAEFERCPARE A 094 F W& XHUH K
D97t B deAT BV, IR AEG AR R, Hrh,
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B, F. IS KRG ISIEIN e BB S ot MAEN S 6 E K80

xR 4 BEBEGRCPRAGEAHICox@ITDHT

e . 95%Cl
e B VEIRE  BUREER PE HR TR =
ZRNERIE 2.281 1.057 4.653 0.031 2.787 1.232 9.766
BEEAMm=<145°  1.320 0.622 4502 0.034 2.142 1.106 8.662
EST 0.893 0.406 4.032 0.047 1.769 1.087 6.867

ERCP: WIR{TRRIBEISFA; EST: JLSKBLIILI.

PZHRRE RRE R IBUUHIK-MIA]
= S @ = 50)
— XEAH @ = 50)

R (f%])

D
-+

FREKR

B 1 BIELGRCPAERNRELRNEFML. ERCP: NETY

FTBIRE S A

X B ZH A S B8 AHE R C PR Jig I 0E 1 K AR 2. 49 i ol
17.02%(8/47)F16.0%(3/50), Z 3Gt 25 X (y°
2.927, P = 0.087), Log-rank {7, LI HIIHSE 2 K
SR 2 AT X IR ZH(HR = 0.285, 95%CT: 0.095-0.888,
P =0.044, E1).

2.4 e %8 45 BERCPARJG A& #9Cox = )2 4541 2K
Cox [ HHT IR, ZIRNBERAE. BB i <145
MEST=ZERCPA J5 & K Il K K (%4).

3 e
JIEL i A2 4 A 2R G (60 48 BE 3 R0 R IR A AT 3 7
AR, B S ERREEE. BB,
SR RN [N 55 22 Bl DR 3 o). G A N S
A DL A RHIE 43/ 56 AR, R I BE FHAE B, I
G5 RN TE (1R G, MTIT H RS 58 M i firb s AELL A &5
FOIETT LS BUF M AMBE Y 5K, 51 A I Rk
RAERR P FFRE AL DL R B . ERCPAZ 12 Wi FliG 7 fiH
SE LA R TR 2 — B ARG I E 5
b, A AR B ) AR, ERCP AEAE — 2 s A vk
B, T B IKERCPHEAT AU, Bt F kD Rk
% PEPEE ARG I RE A2 R ER C PY7 2 1) B 22 [
7 M Em T AR IR, BREE IR RERE R K
K, FEERCPYRIT AU T 7T #4051,

RN, 518 5 ES TA 2% F4LAH E,
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K FHLES T-+E P BD [ %o 8 ZH 7 S [ 4L RS2 06 20 1) —
TR ARKER. ZREALH . HERKE
REREME AN THE NG 2R, REW
R B B EAAEAE W 1K 2 57.(94.0% vs
100.0%), {H 5256 2H 2 5 1 — O 36 Wil 3 v T 5 B AH.
(96.0% vs 84.0%). X il 5 A iz HESTMEPBD
PIAhE FHIERCP FIUCA T, ARER & 1 & — I
ERCPFARTEAPUS 45 A AR, B4 T 8 R UOHT
ERCP T 32 (119875 A1 9% F ™.

R 5HBEF ARG 5 T #AEA L, ERCPIE
B AT HEN RS, S A, H
T F AR E ot BE A K L LA 2 (R )2+ — FR A
SRR IR RGN 3R, B RS IFRORE I R
REG . T EHRIAT I, ST IR RE R AR B ERT
X HEZH.(6.0% vs 17.02%), H A KAPEP. BEA: K& 5T
Zor, EPBDII{E Al SPEPHI & 2E A R AR oSt 3
JE IR AT Bt 5 EPB DX ALk AT 4 7k i e A o 1t
NI 36 PR 5 AN, PRl Y00 A 4 17 75 e gt i e 1.
IMEE fEEPBDZ i Pk AE— /NI 1, e 5] <%
9K B 75 1) 3G B PR AR 1, DA T B 1R R 1 ) B
JEER

ERCPA J5 &5 41 5 A R P A R ER 35 1) WLz
HAIFRRE™Y, AT 70 BUR BRI 9761 B #E AT T N
124 molfBE Vs, AR AL AT R 11HI(11.34%). HH,
X FEZH AT S EG ZHER C PR 5 F A0E I K 2E 2243 3 R
17.02%816.0%, REWAEH MR RRNEF LG
22, {HLog-rank @7, SEU0AH A RE &5 A &R AU
ZLT X B (HR = 0.285, P = 0.044). X 3w, HET
FAEERCP NMTESTHUA, M AHLEST+EPBD/J &3
TR R RS 3] T B PR, X HPaspatisZE Yt
10641 & & AT 1 9 HR44E B FE 45 B AR L. i
XA K B A R R AT Cox [EA 4 #T, 25
REIR, ZIRNEEE. HEERA<I45°FMESTZ
ERCPARGEHERMEKFZER. /S HTLEST+EPBDE KA
R BRI IR R (1) — IR & e, /b 7 2 {KERCP
FEXF AL B, PRAR T I I G 1t R (2) AR

2018-02-08 | Volume 26 | Issue 4 |



B, F. ISR KRGS e BRES ol MAEN S E R8T

JEPEPHIR A 28K R AR 51 i@, B T
R TR0 R IR RR LY (3) AT fi R ek A e LSk 1 45245,
TRE T R FERFE LWL T BE, W T AT G
PG,

&2, EPBDECALESTIAYT IHEE 45 41 1 — IR )
N2 AR R, 45 R R AU LI 2 Yk P B 4
PE. B R <145°J£ERCPA G 5 K K G R .

NERR
LI E=
HELEVE G4 L SUBAE, AN AT L A BRI R,

] A SO A AMERE Y 5K, ISR AEE B A A4 A
JE PRI REAL LA S IR 6. E B H ) P s A7 SRR
1& 52 A (endoscopic retrograde cholangiopancreatography,
ERCP) NI LFEZINITI I (endoscopic sphincterotomy,
EST)aiF LS %Y 7K (endoscopic papillary balloon

dilatation, EPBD)A i £ 1 =1 I AORE R AR Z AN R 2.

st/ /A

BRI — B BN 3E, AR I AORE Az MR (2
REZERCP MGIT A B A AL, M5 KERCP
ARG 25471 52 R B RE D% S B DR 38 AN 43 B A, JE ek
FEAN R AR AT R0 e 4k, 43 B 38 (R0 sk Bk, o
PERERCP T VAT IHAVE 85 A IR 2R X

iz Bt

AR S AE ok H BTER CP T JH BV 55 4 1 T R 5%,
FERERCP T — IR BIh 26, kb 2 AR Ja 1 CRE 1)
KA, BAREFTIAE KRR, Ak, PRI EH AR
Jeize W R B BRST S I TR 2R, D U ERCPHR AHEHIF 4.

Eoali g

AT E L BE R REAL L, X Tk
R FHHESTHIEPBDIX & F k&L WM T (limited
endoscopic sphincterotomy, LEST) 7 41 i & 114z H 1
AR R AR, A AEAR T T B T P A R
FHHIE R ZESR, N 2 K3 Cox R AR B4R 55 52 1 iz
ME KK fER R,

AW B 7REPBDEE A LESTAE VAT HH A 45 4 v (K7
B VUL R g 2R AT AL T MERCP R
EST; bk, AW FEIRDT TIHEE S AERCPAREE
RIGAH KGR R &R, il i /D ER CPERAE AL, XHHH A
B RUA < 145° 0 B3 HEAT BUHT 1, Re % g K A Y
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IR KA.

Z XN B AR THEE A <145°ZERCPAR 545
HRIER K 2 ; EPBDEXALESTEIRITIH A B 454
WY R A DL R S A B AE T B T R
ERCP NEST; AWF5xI HHERCP MiGITIHAE &5 H
B AR R ER 3T TR AR, @i gRAis
HEA FARI7R(EPBD. EST)MILH AT IAN, AR
ETFARMR . A S FHRRESE AL 18 k.

REf=

AT 5 5 18 FIERCP R A O Sl Al #8412
P G DR A RT R T, R ERE AL LAE QLT
fE, NI BE AR I RAE R LR, IR RN, A
W TEARARMIE TR T 171 ik — 20 DA T ARG AN A 15
79, S U %, BERERCPI#RATE UKL, b
BB IR RS, AT TR R TC [ i R T 122 2
B RFEAR TR U5 A 8] (4 AL HEE X
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