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Percutaneous Balloon Dilatation and Catheter Maintenance
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Purpose: The aim of this study was to evaluate the therapeutic efficacy of the per- Index terms

cutaneous balloon dilatation and catheter maintenance (BDCM) method for post- Living Donor Liver Transplantation
operative biliary strictures following living donor liver transplantation (LDLT). Biliary Stricture

Materials and Methods: Eighteen patients (14 duct-to-duct anastomosis and 4 Percutaneous Balloon Dilatation
hepaticojejunostomy) with post-LDLT biliary stricture were treated by the percuta- Catheter Maintenance

neous BDCM method. A good response was defined as residual stricture over 3.5
mm after repetitive BDCM and refractory response as residual stricture below 3.5
mm. If they demonstrated good results on follow-up studies after catheter with-
drawal, all the patients quit the therapy. We evaluated the technical and clinical
success rates, major complication rate, mean total procedure time and mean fol-

low-up duration. Received January 6,2013; Accepted January 25, 2013
Results: The percutaneous BDCM method was technically successful without major Corresponding author: Sung Su Byun, MD
oAt : : : N : Department of Radiology, Gachon University School of

complication. Nine patlen.ts improved b|||§ry stnct.ure (gogd response, mean 5.5 Medicine, Gil Hospital, 21 Narmdong-daero 774beon-gi,
mm), and the other 9 patients showed residual stricture with the diameter below Namdong-gu, Incheon 405-760, Korea.
3.5 mm (refractory response, mean 2.5 mm). However, all the patients were im- Tel. 82-32-460-3062 Fax. 82-32-460-3065
proved clinically without significant complication. The total procedure time was E-mail: radbyun@hanmail.net
1-15 months (mean 7.3 months) and follow-up duration was 6-54 months (mean This is an Open Access article distributed under the terms
24 months)_ of the Creative Commons Attribution Non-Commercial
Conclusion: The percutaneous BDCM method for post-LDLT biliary strictures was License (nttp:/fereativecommons orglicensesfoy-nc/3.0)

X . . . which permits unrestricted non-commercial use, distri-
an effective therapy even in the patients showing a refractory response. It seemed bution, and reproduction in any medium, provided the
that total procedure time could be reduced if the response was determined earlier. original work is properly cited.
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Table 1. Demographic Data of 18 Patients

IO EHE IR SIRIOIA FIIY BMATET EUQRIS

Classification Number of Patients Percentage
Sex Male 16 89
Female 2 "
Age (years) Mean (+ SD) 500+ 6.5
Range 39-62
Underlying disease LC (HBV) 10 56
LC (HBV) and HCC 4 22
LC (others)* 4 22
Type of biliary anastomosis Duct-to-duct 14 78
Hepaticojejunostomy 4 22

Note.—*Including alcoholic liver cirrhosis (n = 2), primary biliary cirrhosis (n = 1), and unknown origin liver cirrhosis (n = 1).
HBV = hepatitis B virus, HCC = hepatocellular carcinoma, LC = liver cirrhosis, SD = standard deviation

Biliary stricture (n = 18)

‘ PTBD and 6-8.5-Fr catheter interposition ‘4—
2 weeks ¢

‘ BDCM for 2 months ‘ Repeat BDCM

V 1. Balloon size 1
2. Catheter size 1

‘ F/U cholangiography

—

Good response (n =9) ‘ ‘ Refractory response (n = 9) ‘

1. No improvement of stricture
after repeated BDCM
procedures

2. Minimum diameter of residual
stricture < 3.5 mm

\/

Catheter removal

v

1. Improvement of stricture after
repeated BDCM procedures

2. Minimum diameter of residual
stricture > 3.5 mm

F/U test
1. Good hepatobiliary scan finding
2. Good clinical and laboratory finding

/\

Failure group (n = 0)

Yellow sheath removal (n

Fig. 1. Flow diagram showing the percutaneous balloon dilatation
and catheter maintenance method following living donor liver trans-
plantation.

Note.—BDCM = balloon dilatation and catheter maintenance, F/U =
follow-up, PTBD = percutaneous transhepatic bile drainage
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=olgoE 5 AlE 2101 2% lidocaine 10 mL (Kwang Myung
Pharmaceutical Corp., Seoul, Korea)S O8] =740}3|7}
HolF T 5= A7ZRS 8 Demerol 50 mg (pethidine hydro-
chloride, Kuk Dong Pharmaceutical Corp., Suwon, Korea)®| &
W) Fojujoint, 23akel BEAPHAE Festol 21-gauge Chi-
ba needle (Cook, Bloomington, IN, USA)S Ak&ote] T
A = 6-Fr(Sung Won medical Corp., Cheongju, Korea)
WA] 8.5-Fr(Cook, Bloomington, IN, USA) Z7]°] pigtail @
HlOHES AFRJSHL 2f BRI A=oHA] s FaF 291 |
cm 7Fg 5O SRR BRI sl SR E A
07 QHIE|7IA] oF 225 7okl H A SR gea
&or Hrgatol s g7iet <o 6 WAl 7-Fr dah&
sheath® WA|okal 0.035-inch guidewire (Radifocus M,
Terumo, Tokyo, Japan)2} 5-Fr cobra catheter (Cook, Bloom-
ington, IN, USA)E o851 H2F F-915 Falsigint. 1 <
AlsAte] Tetof wet AP 2170 FA47 FElEY(Synergy or
Ultrathin, Boston Scientific, Galway, Ireland)® WAt &
2t Ho15 7h=AY RAIR] & Ol Fafo] a4l Ti7iA]
2} Al 30~60% ZF A, 1 %o 6~10.2-Fro
pigtail @ B{HT-Z HH 915 7E=2A $RAI] 2 30~90
U7HCET 60Y) AR dubalow 85 & Tzt £

ol FA 2 =S Fol 4] gk gsol FsiFlct. ol
9o kgl AFztol Hojx] kZ wizkA| gkl
27100 GHA| Ao 2 F A0 Ekg ARGV HhEE
U T 7Y FERONA] Xf 14-Fr7FA] ARGEIQIEH(Table 2).
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AlsAloll 2 2179 FAdat ke AYEORU AA 2o
= Al Al A 2ol Jolgls ARl tisliAl= &8
Frefractory response) Q& TR JTHSIC) vRELlS 2
Lo okl gakel ool gl JoRols ko] |
7801 3.5 mm BTl Fe-=2 Holstitk(Fig. 3). Tdol=
=70l 2GA|2] S 50| YEsiH AGsiAl Al Eake)
82 527 Al BEEOHA] Al o073} DR A| =
g A, ol 4 HAaoA g A7a A4S
GHokA] HAF 52 Ao obge] gl yellow sheath
AAsIL, GrFrroz QIot ZAZE UAYSH e Al

)

O

l

r

Sl
o [
Ho

d

e o
'

ol

11X

)

e o

ol

Table 2. Clinical Data and Results of the Balloon Dilatation and Catheter Maintenance Method Following Liver Transplantation

Number Last Catheter l\[;li:‘rlnr:lt‘er: Follow-Up Major

Patient No. Disease Nature Anastomosis Tof Each Size (Fr) of Residual Period CompIiJcation
reatment Stricture (mm) (Months)

1 Primary biliary cirrhosis ~ Duct-to-duct 4 10.2 73 30 None

2 LC/HBV Duct-to-duct 3 12 48 44 None

3 LC/HBV Duct-to-duct 3 14 6.7 54 None

4 LC/HBV Duct-to-duct 5 14 20 22 None

5 HCC, LC/HBV Duct-to-duct 4 12 28 15 None

6 LC/HBV Duct-to-duct 3 12 22 13 None

7 LC/HBV Duct-to-duct 6 14 2.1 10 None

8 HCC, LC/HBV Duct-to-duct 1 14 4.1 6 None

9 LC/HBV Duct-to-duct 7 14 45 37 None

10 LC/HBV Duct-to-duct 9 14 32 18 None

11 LC/HBV Duct-to-duct 6 10.2 4.1 27 None

12 Alcoholic LC Duct-to-duct 4 12 55 21 None

13 Alcoholic LC Duct-to-duct 4 12 22 42 None

14 LC/HBV Duct-to-duct 5 14 79 8 None

15 LC/HBV Hepaticojejunostomy 1 6 238 27 None

16 LC/unknown origin Hepaticojejunostomy 3 8.5 2.6 27 None

17 HCC, LC/HBV Hepaticojejunostomy 4 8.5 25 27 None

18 HCC, LC/HBV Hepaticojejunostomy 5 10.2 43 12 None

Note.—HBV = hepatitis B virus, HCC = hepatocellular carcinoma, LC = liver cirrhosis
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Fig. 2. A 44-year-old male who underwent living donor liver transplantation with duct-to-duct anastomosis.

A. The cholangiography obtained during transhepatic insertion of a biliary drainage catheter shows biliary anastomotic occlusion (arrow).

B. Follow-up cholangiogram after 6 mm diameter balloon dilatation and 10.2-Fr internal-external biliary drainage catheter maintenance during 2
weeks shows improvement of biliary stricture but residual biliary anastomotic stricture (arrow). The minimum diameter of residual stricture is 3.2

mm.

C. Follow-up cholangiogram after 8 mm diameter balloon dilatation and 10.2-Fr internal-external biliary drainage catheter maintenance during 4
weeks shows residual biliary anastomotic stricture (arrow). The minimum diameter of residual stricture is 3.8 mm.

D. Follow-up cholangiogram after 6 mm diameter balloon dilatation and 12-Fr internal-external biliary drainage catheter maintenance during 8
weeks shows patent bile duct with excellent flow of contrast medium into the duodenal loop. The minimum diameter of residual stricture is 6.7

mm. And then the catheter was removed (good response group).

A

c

Fig. 3. A 49-year-old male who underwent living donor liver transplantation with duct-to-duct anastomosis.

A. Percutaneous transhepatic cholangiogram shows complete occlusion at the biliary anastomotic site (arrow).

B. Follow-up cholangiogram obtained during the second balloon dilatation procedure after 6-Fr internal-external biliary drainage catheter main-
tenance for 4 weeks shows improvement of biliary stricture with passing the 8.5-Fr pigtail catheter through the stricture site. However, residual
biliary anastomotic stricture (arrow) was till noted. The minimum diameter of residual stricture is 3.2 mm.

C. A cholangiogram 9 months after the positioning of a pigtail catheter through the stricture site with 5 times balloon dilatations shows resteno-
sis at the anastomotic site (arrow). The minimum diameter of residual stricture is 2.0 mm. But the flow of contrast medium into the duodenal
loop is excellent (not shown). So the catheter was removed (refractory group).
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Duct-to-Duct Anastomosis (n = 14) Hepaticojejunostomy (n = 4) p-Value
Interval between LDLT and BDCM 76+77 115+03 0.233
TPT 72+34 75+37 0.959
Number of each treatment 46+20 58+3.6 0.721
Interval of each treatment 1.5+05 14+03 0.327
Last catheter diameter (Fr) 127+ 14 83+ 17 0.001
Refractory response 6 3 0.270

Note.—BDCM = percutaneous balloon dilatation and catheter maintenance, LDLT = living donor liver transplantation, TPT = total procedure time
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