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Application of single pigtail anti-reflux recyclable plastic stent in
malignant biliary tract obstruction*
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Abstract: Objective To develop a single pigtail anti-reflux and recyclable plastic stent in malignant biliary
tract obstructive diseases especially in high biliary tract obstructive diseases. The stent should be with good yellowing
reduction effect, low incidence of reflux and obstruction, and easy recovery. Methods 34 cases of high malignant
biliary obstructive patients from 1st Feb 2017 to 31st Jan 2019 was implanted biliary stents via duodenum endoscope.
The clinical data was analyzed: 40 plastic biliary stent was implanted, only 1 of them implanted common plastic
stent, 4 of them implanted 1 single pigtail plastic stent, while the other 6 patients implanted 1 common plastic stent
occurred obstruction and replaced single pigtail plastic stent. Postoperative follow-up was conducted to compare the
changes of liver function, the incidence of reflux and the incidence of obstruction. Results New single-pigtail plastic
stent was applied to treat high malignant biliary tract obstruction, and the postoperative liver function indexes, reflux
incidence and re-obstruction incidence were significantly different from those of common plastic stent (P < 0.05); In

the same patient, the common plastic stent and the single pigtail plastic stent were respectively implanted, and the
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difference in postoperative liver function index, incidence of reflux and incidence of obstruction were statistically

significant (P < 0.05). Conclusion Single pigtail plastic biliary stent implantation has good yellowing reduction

effect, low reflux incidence and re-obstruction rate, and easier stent recovery, making it a better choice for patients

with malignant biliary tract obstruction, especially those with high biliary tract obstruction.

Keywords: malignant biliary obstruction; biliary stent; drainage; palliative therapy; endoscope

UEAFR, G HEE A BHAE B 14 0 R B AR T
e, (HRIGERRE, BAS PO, TR B
TR PRI, . IR TRRAEAE R A AR, B
RFARUIBRF AR, B2, M+ —iEmE T H
EXREARR IO, 23S VESF . L.
IR DS | FUSCRAE P AR A AR
OB, GIRSOREARK, ST SIAGE Y
E], (HSCZER 2R, BEARAS R, Mk
SRS, 5 TIRER L, (Ham gt e, I
RAE R AR Y R, A PSR SRR A S
AR AT E], R ACR, PRI B R A R e A
BHA, ABEdb 1 AU AT Ok SO

1 AR5HE

— AR
VEHL 34 15 2017 452 H 1 H— 2019451 A 31 H
PRI e (37 A P A L 1 AR A T v B B 2 22
S+ ZHRBEE A SKARIT IR . Hh, 24 B
FACEA 1SR, 518 4, 26, T
AR (65.11+8.90) % 5 4 BIHREUEA 1 LR
SRR, B3 4, 21 B, SFIAERS (68.80 £4.54)
;6 Bl E A E A 1A SR SRS R AR,
TR RIER S, B S Hl, o1 fl, FIAER
(69.67+4.96)% . 3 4 HBH IR IRIEL GORHCAERS |
PR ) AR, 2R TIEs2 2 L (P>0.05), A
AT ECE . AR AT IR S B E SR b B
DA FARAAERAASEIRS . I RRES, IR E MG
B, QBB BRI
1.2 NIRAE

O IR . LI ER A SR AR A o2
UGN, WFSWN = A G AE AR MR, R4S
FHABLL AL T T8 5 QRIEEZ S T —HBm5EE AL
BORYY, B E R EA.
1.3  HEBR#RHE

OFf FARRIGIRIE ; @F T FEO . il Bl
WEASTIREAN 4 5 QX rs el il s @BV i,

1.1

BEATFHAM ™ EPG ; ©KVT ; OHRIET B FE
1H7 s OBEVIE R S AT -
1.4 SAEEAREERSE

(0 L S EL A 16 K 12 7 5 1 2
JEEE A 2> ( American Joint Commission Cancer, AJCC)
i) Bismuth—Corlette 733, AR5 e 7217 O AL E R
LA RRERE , DA~ A0 BE R AT 02 . 3L
pazy . 1R (b B RS ) A 104, A (fib
o RN RSy SRR ) B 149, T, A (v 2 %
HEE) a3, I, 8 (g B A ) B
345, WEL (Jigg [y 2 AE AR ) 83 4 .
1.5 BREEREHZZLT

B RN SR AT SRR . EE L TR
PR, SORAREER, HAME S ARIRE B
PNIEARDERS, b S B 1R SRS EE BB IR
] R AL, T 3E Sy B TR S RA A R T B
G L I Ol 2 2 ol N 4 2% S S i i
ANBE I SRR N R A T R 52 IR e
BINICAR . WA 1.

& 1
Fig.1

BERERIX
Single pigtail stent

1.6 JATTHE

161 BEMEEASE BTFBRBIL, R,
FUKYIETD, 2z, &R, BlEdS, YR, SOk
RAS, MR BRHIAE S, R R LRI A S
ZIRENINL, WA, SRR e RS,
FESHIER Sy RJE , BINZ e i

- 10 -



S, A FUER YUK ISR SOARAE A IR AR R Hh 1 I

162 RATESE ARAGEEMFEA. HEIIHRE. A
. BEMLTIAE . ORI SRR A, R R TR A
R, AR 6 h ZEEER, AP . RO
T RS BAR R
163 FARZH  BEBZEMIREML, ARHTE N H]
BRSNS RO (=91 77L i e O 1,71 321 SN 2
1753 i d e O <1772 O Y VA Nl O 7,75 [/ 79
TEREF L S0 RIS, EERARTE T 10 ml, A
A NP IR =2 — ). B
L B RO AE P, SR R AR S
20, WS s AL, AREe. BORSZZRRE, HIREE
BN RO AR B G . RIE SRR E TR
BRARAE | B A AT ARAEAR L 5 RIS 6 h I I 3 A il
FIARSS 1 JEIAFEIRE .
1.6.4 EBBH L RFPLHEEBHIREXERS W
TS E R SRR AR A S SR v
JRAS AR FARTF 1 em, EuhERH T 38340
291 em, PSR SCIRUE RS - R RRK B
AR A KT 2 em DLE, HBM 248 k5 2 A
THRIHELL N, ISP OADTF 2 em, FUIRME
=t iR e (1. 757 IS
1.7 MEIER

PUE =35t N [ 7 e WA S oI i =L T
BB AASE 1 R FOIReetr . SZALmmgintiay . 48
B 90 d PN AT I T SRR B 1 2 A e KA
BHE, WAV R S5 IR B 1 & A s R R i &
R, WARIE 72 h UL EAMILGE Y, 5T AREIEL
M, BE BRI, NMAPUAERBITAR. X
LR 0 [ 6 S4B LS 2 e A AR R AR TE], es
YWNIRIT IR, SR ARG A ] ILAERHLEE DL ERRAE D 5K
1.8 FitFEFE

K SPSS 19.0 A B AT et 400, THEL
BRI (%) FoR, #AT xR s sl i IRk
THEVORAEAL = AR (xxs) FoR, RAABMAT
FEA 1t K28 o AHKIER o =0.05.

2 4R

XEHMERSR

34 {511 P HEE A LR s JE T, 24 B0
Wi FRL SR, 4 BT E SR AR SR (16 2),
6 {90 B e R} S AR — B ) i A A AR, SR
B, J35MEEA R RIR SR, SRE NN

2.1

F ¥4 100.00%
22 FZRENARBIEEEIERTZHER

30 E L SR R R VR ST AR AE SR E AR
HI A B 2T 2 (total bilirubin, TBIL), 4 N %% % i
(alanine transaminase, ALT ). B8 1 # B2 B% ( alkaline
phosphatase, ALP ). A& B K G (gamma—glutamyl
transpeptidase, GGT ) e, ZRH LG EE XL
(P>0.05), ¥HEAARG 1JE, TBIL, ALT, ALP Al
GGT tb#, ZR¥WARIT=E L (P<0.05), HIA
— R R S 4 R R MR S AR AR
TBIL. ALT. ALP fil GGT ¥, 2=FHTsI2#E X
(P>0.05), MiAJ5 1 J& TBIL. ALT. ALP 1 GGT Lt4%,
SIH G L (P <0.05), Hrhg e %
BB ARG IFDIResEbRpE . WER 1 A2,
2.3 FZRENAKGEGEE KT ZEH R IR b

e PR S U IR R AR, EE
SRR S B0 AHE S g A (90.70 £9.85) d, B Y
PR T AGE AN E] (12540 +16.27 ) d, PELL AL, 2
SAEGHFE L (P<0.05), WE3, HR—HH, &
T PR} SR 5 Ep R R S AR AR S5 SCHRE g
B H#, ZRAGETFEL (P<0.05), g4, W
HEIEFIRR, Bg R B S AGE R K
SRR} S AR B R YRR S SR BELJS B T R
100.00% .,
24 FRENRERAEEZERBHEERLLE

W AR AR S R R R B AR, W
A YR} SR R & R R 50.00%, 90 d P A B
K 50.00%, HUAE R ERRE SR RO R HE N 10.00% ,
90 d NAEHL %K 0.00% . 1 41 I it % A5 R B 90 d 1N
FERHR A, 2R AFI#E L (P <0.05), W%k
5o HLIa)— 855 5E MR, S 0 5 s R MR S AR A
ARG, IR SR SO K R h 83.33%, 90 d N

/

A B
A: HORRERRISORE AJRINERGS ; B: T 385 FATIL
B2 BREEREZEEAN
Fig.2 Single pigtail stent placement

.11.



TE A FEA S 5526 %

REFH ANy 83.33%, SRR SORA R AER 590 d NAERHLA LUEL, 22 5 A7 Ge 2778 (P <0.05 ),
0.00%, 90 d NAERHAA 0.00%, MZLEH AL ke,

®1 WMABEXEBENTGHIRERLE  (rxs)

Table 1 Comparison of liver function indexes between the two groups before and after stent implantation (r+s)
ARHI

ZH 5

TBIL/ ( pmol/L ) ALT/ (u/L) ALP/ (u/L) GGT/ (w/L)
T IR (n=30) 249.65 + 66.74 242.57 £ 13.62 400.00 + 43.31 662.67 + 56.58
HRE RIS (n=10) 24422 +57.43 24290 £11.99 385.40 + 48.00 735.10 + 59.34
1 0.23 0.07 0.90 3.47
P 0.567 0.343 0.600 0.855

RJg 1

2H 5

TBIL/ ( pmol/L ) ALT/ (w/L) ALP/ (w/L) GGT/ (w/L)
L IR 2R (n =30) 97.09 + 15.50 122.97 +22.33 294.57 + 19.68 341.83 +38.97
HUBRIB A (n=10) 86.80 + 8.00 112.00 + 13.71 290.05 + 13.12 332.00 +25.17
t1H 2.00 2.79 0.90 0.74
P{H 0.022 0.046 0.045 0.025

%2 FA-BELELHIRSLERBHXREANNEHDEEFLE (v2s)
Table 2 Comparison of liver function indexes before and after stent implantation of common plastic stent and single
pigtail stent in the same patient (x=s)

AT
203
TBIL/ ( pmol/L ) ALT/ (w/L) ALP/ (u/L.) GGT/ (u/L)
HE IR R (n=6) 246.88 +71.91 243.17 + 15.74 408.00 + 48.41 663.00 + 60.60
HR IR SR (n=6) 255.43 + 67.09 244.67 +11.45 382.00 + 48.41 734.17 £ 64.76
tE 0.21 0.19 0.93 1.97
PIE 0.840 0.398 1.000 0.769
A5 LGELL
TBIL/ ( pmol/L ) ALT/ (u/L) ALP/ (u/L) GGT/ (u/L)
WeEIE R (n=6) 98.47 +7.98 122.17 +9.26 296.83 + 20.02 324.83 + 24.60
HRERIBRL A (n=6) 86.36 2.15 101.83 + 18.21 293.33 +19.99 320.67 +44.80
{8 3.59 2.44 0.37 2.00
P{E 0.035 0.017 0.027 0.048
#x3 WHBEIRENREIZE G E R 2R R I & b
Table 3 Comparison of stent patency time and success rate of stent removal between the two groups
after stent implantation
25 AR [E] /d AU IR ] (%)
W BRI S (n =30) 90.70 + 9.85 30 (100.00)
B RIEL SR (n=10) 125.40 + 16.27 10 (100.00)
t{H 8.13 =
PiE 0.031 -
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Table 4 Comparison of stent patency time and success rate of stent removal after stent implantation of common plastic

stent and single pigtail stent in the same patient

4151 SCHGE A [ /d SCAERH A A (%)
HE IR SR (n=6) 85.67 +7.20 6 (100.00)
HORRIESR (n=6) 118.67 £ 16.77 6 (100.00)

i 443 _

PAH 0.024 _
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Table 5 Comparison of the reflux incidence and
re—obstruction rates between the two groups after
implantation n (% )

4171 S R 90 K AR %
L AR (n =30) 15 (50.00) 15 (50.00)
BRI IRIZE (n=10) 1 (10.00) 0 (0.00)
X MH 5.00 8.00
P1H 0.032 0.006
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Table 6 Comparison of the reflux incidence and re—
obstruction rates after stent implantation of common
plastic stent and single pigtail slent
in the same patient n (%)

45 SRR 90 K P AR
HE ARSI (n=6) 5(83.33) 5(83.33)
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X 1E 8.57 8.57
P1H 0.015 0.015
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