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Abstract

AIM: To investigate the usefulness of a new rendezvous
technique for placing stents using the Kumpe (KMP)
catheter in angulated or twisted biliary strictures.

METHODS: The rendezvous technique was performed
in patients with a biliary stricture after living donor liver
transplantation (LDLT) who required the exchange of
percutaneous transhepatic biliary drainage catheters for
inside stents. The rendezvous technique was performed
using a guidewire in 19 patients (guidewire group)
and using a KMP catheter in another 19 (KMP catheter
group). We compared the two groups retrospectively.

RESULTS: The baseline characteristics did not differ
between the groups. The success rate for placing inside
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stents was 100% in both groups. A KMP catheter was
easier to manipulate than a guidewire. The mean pro-
cedure time in the KMP catheter group (1012 s, range:
301-2006 s) was shorter than that in the guidewire
group (2037 s, range: 251-6758 s, P = 0.022). The cu-
mulative probabilities corresponding to the procedure
time of the two groups were significantly different (P =
0.008). The factors related to procedure time were the
rendezvous technique method, the number of inside
stents, the operator, and balloon dilation of the stric-
ture (P < 0.05). In a multivariate analysis, the rendez-
vous technique method was the only significant factor
related to procedure time (P = 0.010). The procedural
complications observed included one case of mild acute
pancreatitis and one case of acute cholangitis in the
guidewire group, and two cases of mild acute pancre-
atitis in the KMP catheter group.

CONCLUSION: The rendezvous technique involving
use of the KMP catheter was a fast and safe method for
placing inside stents in patients with LDLT biliary stric-
ture that represents a viable alternative to the guide-
wire rendezvous technique.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Biliary strictures develop in approximately 30% of pa-
tients after living donor liver transplantation (LDLT) and
50%-70% of biliary strictures can be treated by endo-
scopic retrograde cholangiopancreatography (ERCP)",
However, percutanecous transhepatic biliary drainage
(PTBD) is recommended for patients in whom ERCP
has failed”. Because of complications associated with the
use of PTBD catheters such as pain, leakage, or infection,
replacing PTBD catheters with inside stents by ERCP is
required in many patients with PTBD catheters. When an
angulated or twisted biliary stricture interrupts passage of
a guidewire over the stricture, it is difficult to replace the
PTBD catheter with inside stents by ERCP"*Y, The ren-
dezvous technique can be used to overcome this difficulty.

The rendezvous procedure combines the endoscopic
technique with percutaneous transhepatic cholangiog-
raphy (PTC) to facilitate cannulation of the bile duct in
cases where previous endoscopic attempts have failed*”
This combined technique increases the success rate of
biliary tract cannulation and facilitates the diagnosis and
treatment of biliary tract disorders"""?. We previously
reported that the rendezvous technique allows for suc-
cessful placement of inside stents in angulated or twisted
biliary strictures after LDIT'". In the classic rendezvous
technique, a guidewire is used for an endoscopic ap-
proach to the bile duct. However, manipulation of the
guidewire is difficult and somewhat cumbersome, and
kinking or breakage of the guidewire can occur'”. The
modified rendezvous technique involves pushing the
guidewire from the common bile duct into inside the lu-
men of an ERCP cannula outside the ampulla in the duo-
denum". Tt is also often difficult to push the guidewire
inside the lumen of the ERCP cannula.

We attempted to resolve these problems by using a
Kumpe (KMP) catheter (SE, 40 cm, Cook, Bloomington,
IN, United States; Figure 1) instead of a guidewire. A
KMP catheter is short enough for easy manipulation and
also reduces the risk of contamination during the pro-
cedure. The end of a KMP catheter is slightly angulated
and turning the end is simple, which allows the KMP
catheter to approximate the ERCP cannula, end-to-end.
Herein, we evaluated the usefulness and safety of the new
modified rendezvous technique using a KMP catheter to
place inside stents into biliary strictures after LDLT and
compared it with the rendezvous technique performed
using a guidewire.

MATERIALS AND METHODS

Patients

Between November 2006 and June 2011, patients under-
going the rendezvous technique performed using a KMP
catheter (7 = 19) were compared retrospectively with
those undergoing the rendezvous technique performed
using a guidewire (7 = 19) at a single institution. Abdomi-
nal computed tomography and magnetic resonance chol-
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Figure 1 Kumpe catheter (5F, 40 cm).

angiography revealed that patients had biliary strictures
at the anastomotic site after LDLT. They had PTBD
catheters that were intended to be exchanged with inside
stents. The rendezvous procedure was performed, be-
cause their anastomotic strictures were too angulated or
twisted to place inside stents by ERCP. The rendezvous
technique was performed using a guidewire before 2010.
We invented the rendezvous technique using a KIMP
catheter in 2010, and have subsequently performed it
ever since. No patient was treated using both techniques.
All patients undergoing the rendezvous technique were
consecutively enrolled. Patient anonymity was preserved
and the Institutional Review Board of Seoul St. Mary’s
Hospital approved the study (KC11RISI0845). This study
protocol was in complete compliance with the Declara-
tion of Helsinki for medical research involving human
subjects, as revised in Seoul in 2008.

Guidewire technique

One or two PTBD catheters were passed over the stric-
ture in all patients. After an overnight fast, patients were
sedated using midazolam and pethidine in the supine po-
sition. PT'C was performed by injecting contrast medium
through the PTBD catheter (Figure 2A). A guidewire
(0.035 inch Jagwire; Boston Scientific, Natick, MA, Unit-
ed States) was introduced along the PTBD catheter until
it advanced over the major ampulla into the duodenum,
which was followed by removing the PTBD catheter
(Figure 2B). After the patients were moved into a prone
position, ERCP was performed using a video duode-
noscope (ED-450XT5; Fujinon, Saitama City, Saitama,
Japan). The guidewire exited the papilla and was identi-
fied inside the duodenal lumen using a duodenoscope.
A minor sphincterotomy was performed alongside the
guidewire in cases where an endoscopic sphincterotomy
had not been performed. A bottle-top metal-tip ERCP
cannula (MTW Endoscopie, Wesel, Germany) was in-
troduced through the accessory channel of the duode-
noscope and placed in front of the end of the guidewire
(Figure 2C). The bottle-top metal-tip ERCP cannula and
the guidewire were manipulated cautiously to insert the
end of the guidewire into the ERCP cannula, which
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Figure 2 Guidewire technique. A: The percutaneous transhepatic biliary drainage (PTBD) catheter was located over the anastomotic stricture into the duodenum.
The angle between the right hepatic duct and the common bile duct was steep (100°); B: The 0.035 inch guidewire was inserted through the PTBD catheter, and then
the PTBD catheter was removed; C: The end of the guidewire was placed outside the papilla; D: The guidewire was inserted through a bottle-top metal-tip endoscopic
retrograde cholangiopancreatography (ERCP) cannula, and then the ERCP cannula was advanced into the intrahepatic bile duct; E: Two inside stents were placed
over the stricture in the anterior and posterior branches of the right hepatic duct in the recipient liver.

minimized damage to the guidewire (Figure 2D). The
guidewire was pushed through the ERCP cannula and the
ERCP cannula was advanced along the percutaneously
inserted guidewire over the biliary stricture. Then, the
percutaneously inserted guidewire was progressively with-
drawn while another endoscopically inserted guidewire
was pushed through the ERCP cannula. If the guidewire
was not pushed easily through the ERCP cannula, the
guidewire passing through the ampulla was captured by
a basket and then withdrawn through the endoscopic
working channel™. After pulling the guidewire was com-
pletely out of the scope, the soft or floppy end of the
guidewire was placed back into the ERCP cannula and
advanced into the biliary tree. When a remaining stricture
was suspected at the anastomotic site, balloon dilation of
the anastomotic strictures was performed using a balloon
catheter (6 or 8 mm in diameter; Hurricane RX; Boston
Scientific, Natick, MA, United States). The inside stents
were placed over the guidewire (Amsterdam-type biliary
stents; 7F-11.5 F in diameter, 10-16 cm in length; Wilson-
Cook Medical Winston-Salem, NC, United States, or
Medi-Globe, Achenmuhle, Germany). The proximal side
of the stent was located to cover the stricture, and the
distal side of the stent passed 1-2 cm outside of the ma-
jor papilla (Figure 2E). We intended to place the proximal
end of the inside stent in the bile duct, not in the liver
parenchyma, with assistance from fluoroscopic imaging;
If we needed to insert another inside stent over the stric-
ture, another guidewire was inserted retrogradely over the
stricture site, and a second inside stent was placed along
the second guidewire (Figure 2E). In cases where two
guidewires had been inserted at different branches of the
bile ducts along two PTBD tracts during PTC, two inside
stents were placed along these guidewires.

The anastomotic angle between the common hepatic
duct of the recipient and the right hepatic duct of the
donor (confluence of the anterior and posterior branch-
es) were measured. If a confluent duct was not obvious,
we chose the intrahepatic duct (IHD) in which the PTBD
catheter had been placed. After successful insertion of
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the stents, a follow-up ERCP was performed within 3-6
mo. During the follow-up ERCP, the stents placed previ-
ously were removed, and the degree of improvement in
biliary strictute and IHD or common bile duct (CBD)
stones was evaluated. Restenting was performed if the
stricture remained.

Kumpe catheter technique

The basic PTC and ERCP techniques were the same as
the guidewire technique. During PTC, a guidewire was
introduced along the PTBD catheter until it advanced
over the major ampulla into the duodenum, which was
followed by removal of the PTBD catheter. The KMP
catheter (SF, 40 cm) was placed along the guidewire, and
then the guidewire was removed (Figure 3A). In cases
where two PTBD catheters had been inserted at differ-
ent branches of the bile ducts, two KMP catheters wetre
placed along two PTBD tracts. ERCP was performed
after the patients were moved into the prone position.
The KMP catheter was pulled back until the end of the
catheter was located near the major ampulla in the duo-
denum (Figure 3B, C). The KMP catheter was rotated to
approximate the short angulated tip of the KIMP catheter
and the end of the ERCP cannula, and then the preload-
ed guidewire in the ERCP cannula was advanced through
the KMP catheter (Figure 3D, E). The KMP catheter was
pulled back proximal to the stricture for placement of in-
side stents. Inside stents were placed over the stricture by
endoscopy as described in the guidewire technique (Figure
3F). When additional information about the recipient’s
bile duct was required, a cholangiogram was performed
by injecting contrast via the KIMP catheter. The KMP
catheter was removed after insertion of the inside stents.

Statistical analysis

Procedure time was defined as the time after positioning
the end of the duodenoscope in front of the major am-
pulla until placement of the inside stents. A Pearson’s ;(2
test or Fisher’s exact test was used to compare categorical
data and Student’s #test or the Mann-Whitney U-test was
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Figure 3 Kumpe catheter technique. A: Two Kumpe (KMP) catheters were placed along the previous percutaneous transhepatic biliary drainage tracts; B, C: The
KMP catheters were located out of the major ampulla in the duodenum; D, E: The KMP catheter was pulled back and rotated to approximate the slightly angulated end
of the KMP catheter and the end of the endoscopic retrograde cholangiopancreatography (ERCP) cannula. Then, a preloaded guidewire in the ERCP cannula was
advanced through the KMP catheter; F: Two inside stents were placed over the stricture in the anterior and posterior branches of the right hepatic duct of the recipient

liver.

used for comparisons of continuous data to analyze dif-
ferences between the groups. The cumulative probability
curves corresponding to the procedure time for each
rendezvous technique were determined using the Kaplan-
Meier method, and these were compared using the log
rank test. A multivariate analysis was performed with the
significant factors identified from the univariate analysis
using the Cox proportional hazard regression model (for-
ward: conditional method). Odds ratios and 95% confi-
dence intervals were calculated. Statistical analyses were
performed with SPSS software, version 14 (SPSS, Inc.,
Chicago, IL, United States). P-values < 0.05 were consid-
ered significant.

RESULTS

Patients

The baseline characteristics of the patients are described
in Table 1. No significant differences were observed be-
tween the guidewire and KMP catheter groups. The mean
duration between LDLT and the rendezvous procedure
was 388 d (range: 31-2116 d), and the mean duration
between PTBD and the rendezvous procedure was 154
d (range: 4-1526 d). Twenty-seven patients received one
PTBD catheter, and 11 patients received two PTBD
catheters. Laboratory findings showed normal or mildly
elevated serum liver function tests, but no evidence of ch-
olangitis.
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Rendezvous procedure outcomes

Inside stents were successfully placed in all patients. Thus,
the technical success rate in both groups was 100% (Table 1).
No patient was treated with the KIMP catheter technique
after failure of the guidewire technique. In the guidewire
group, the guidewire was pushed through the ERCP can-
nula and the ERCP cannula was advanced along the per-
cutaneously inserted guidewire over the biliary stricture
in 12 patients. In the remaining seven patients, the guide-
wire passing through the ampulla was captured by a bas-
ket and then withdrawn through the endoscopic working
channel. IHD or CBD stones were identified in two pa-
tients in the KMP catheter group, and the stones were re-
moved during the procedure. Dilation of the anastomotic
stricture was performed in four patients in the guidewire
group because of a tight stricture. We used the ERCP
cannula preloaded with a guidewire in the KMP catheter
group, and thus, it was not necessary to pull the guide-
wire back and reinsert it. It was easier to manipulate the
KMP catheter than a guidewire. The procedure time was
significantly shorter in the KMP group than in the guide-
wire group; the mean procedure time was 1012 s »5 2037
s, respectively (P = 0.022). In the cumulative probability
curve corresponding to procedure time, the probability
curves of the two rendezvous groups differed signifi-
cantly according to the log rank test (P = 0.008, Figure 4),
suggesting that the use of a KMP catheter was associated
with a significantly shorter procedure time. Serum levels

November 7, 2012 | Volume 18 | Issue 41 |



Guidewire =~ KMP  P-value
group catheter
(n=19)  group
n=19)
Mean age, yr (SD) 513 (9.3) 525(10.2) 0.619
Male sex (%) 13 (68) 15(79) 0.714
Pretransplantation liver disease (%) 0.524
End-stage liver cirrhosis 5 (26) 8 (42)
Hepatitis B 2
Hepatitis B and alcohol 2 1
Cryptogenic 1 1
Hepatocellular carcinoma 9 (47) 6(32)
Hepatitis B 9 5
Hepatitis C 0 1
Fulminant hepatitis 5 (26) 5 (26)
Hepatitis A 1 2
Hepatitis B 3 3
Unknown origin 1 0
Mean duration between LDLT and 338 (197) 438 (516) 0.704
rendezvous procedure, d (SD)
Mean duration between PTBD and 91 (52) 217 (351) 0.511
rendezvous procedure, d (SD)
Mean anastomotic angle', ° (SD) 118 (15)  125(17)  0.148
Mean no. of PTBD catheters, (SD) 14(05) 1.2(04) 0517
Mean diameter of PTBD catheter, F 10.7 (2.8) 91(22) 0365

(SD)

Pre-laboratory findings’, mean (SD)
WBC (x 10°/L)
Total bilirubin (mg/dL)

461 (1.80) 4.87 (1.98) 0569
137 (0.90) 1.60 (151) 0.988

Alanine aminotransaminase (IU/L)  60.6 (41.6) 90.2 (128) 0.748
Alkaline phosphatase (IU/L) 332 (173) 289 (175) 0.649
y-glutamy]l transferase (IU/L) 248 (179) 278 (203) 0.800
Rendezvous success rate (%) 19 (100) 19 (100)  1.000
No. of stents inserted, mean (SD) 1.5 (0.5) 1.5(0.5) 0.749
Inside stent diameter (F), mean (SD) 10.4 (2.7) 9.8(0.7) 0.308
CBD or IHD stones (%) 0(0) 2(11)  0.152
Stricture dilation (%) 4(21) 0(0) 0.037
Mean procedure time’, s (range) 2037 1012 0.022

(251-6758) (301-2006)
Post-laboratory findings®, mean (SD)

White blood cell (x 10°/L) 519 (1.88) 6.18 (2.34) 0.215
Total bilirubin (mg/dL) 215(161) 211 (151) 0942
Alanine aminotransaminase (IU/L)  85.1 (67.3) 115 (136) 0.953
Alkaline phosphatase (IU/L) 341 (167) 312 (198) 0.419
y-glutamy] transferase (IU/L) 279 (189) 368 (319) 0.531
Amylase (U/L) 284 (585) 207 (241) 0.737

Complications 0.740
Acute cholangitis
Hyperamylasemia
Acute pancreatitis
Migration of stents

G =
o N N O

'Between the right hepatic duct of the donor and the common bile duct
of the recipient; “One day before the rendezvous technique; *Time after
positioning the end of the duodenoscope in front of the major ampulla
until placement of the inside stents; ‘One day after the rendezvous
procedure. LDLT: Living donor liver transplantation; PTBD: Percutaneous
transhepatic biliary drainage; KMP: Kumpe; CBD: Common bile duct;
IHD: Intrahepatic duct.

of liver enzymes were slightly elevated after the rendez-
vous procedure, but this was not clinically significant, and
no differences were observed between the groups.

The factors related to procedure time were analyzed
(Table 2). The method used for the rendezvous tech-
nique, the number of inside stents, the operator, and
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Figure 4 Cumulative probability of rendezvous procedures corresponding
to procedure time. Kumpe catheter group vs guidewire group.

Factors n  Procedure time, s, P-value
mean (range)
Rendezvous Guidewire 19 2037 (251-6758) 0.022
Technique KMP catheter 19 1012 (301-2006)
IHD or CBD Present 2 1517 (1202-1831)  0.513
Stone Absent 36 1525 (251-6758)
No. of inside stents One 19 1198 (251-5144) 0.04
Two 19 1851 (666-6758)
Operator Lee IS 31 1292 (251-6758) 0.024
Chang JH 7 2555 (735-5144)
Balloon dilation Yes 4 2568 (2189-2895)  0.008
of the stricture No 34 1402 (251-6758)
Age <60 29 1571 (251-6758) 0.904
> 60 9 1373 (301-2895)
Procedure Firsthalf® 15 1009 (368-1934) 0.635
Familiarity' Second half 16 1557 (251-6758)

'Performed by Lee IS; *The rendezvous procedures were performed for
the first half of each rendezvous group. KMP: Kumpe; CBD: Common bile
duct; IHD: Intrahepatic duct.

balloon dilation of the stricture were significant factors
related to procedure time. The procedure times did not
differ between the first and second half in each rendez-
vous group.

Four significant factors in univariate analysis were
evaluated for multivariate analysis. The number of in-
serted stents, operator, and balloon dilatation of the bili-
ary stricture were not significant in the Cox proportional
hazard regression model (P > 0.05). The rendezvous
technique method was the only significant factor related
to procedure time (P = 0.010, odds ratio 2.663, 95%CI
1.258-5.637, Table 3). Therefore, the rendezvous tech-
nique was an independent factor related to procedure
time.

Complications and follow-up after the rendezvous
procedure

Acute complications occurred in two patients after ren-
dezvous procedures (10.5%) in each group. In the guide-
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Factors P-value Odds ratio (95%CIl)
Rendezvous technique 0.010 2.663 (1.258-5.637)
(guidewire vs rendezvous)

No. of inside stents (1 vs 2) 0.067

Operator (Lee IS vs Chang JH) 0.195

Balloon dilation (yes vs no) 0.289

CI: Confidence interval.

wire group, one case of acute cholangitis and one mild
case of acute pancreatitis developed after the procedures.
Acute cholangitis with fever and epigastric pain occurred
due to the migration of an inside stent proximally, re-
sulting in obstruction of the distal end of the stent. We
removed the original inside stent and put a new one in its
place. The patient ultimately recovered. The patient with
acute pancreatitis had the longest procedure time in the
guidewire group (112 min) and a sustained elevation into
total serum bilirubin for 4 d after the procedure. Dur-
ing the procedure, guidewire manipulation was difficult
because the two guidewires were tangled. Two mild cases
of acute pancreatitis developed after the procedure in the
KMP catheter group. Peak serum amylase levels were 873
U/L and 847 U/L, respectively. Their abdominal pain
lasted for 2 d.

We followed the patients in the guidewire and KMP
catheter groups for average of 40 mo (range: 12-57
mo) and 8 mo (range: 2-14 mo), respectively. Inside
stents were exchanged a mean of 0.8 times (range: 0-4
times) until they were free of biliary stricture. Finally,
19 patients reached stent-free status (seven in the KMP
catheter group and 12 in the guidewire group), and 14
patients (nine in the KMP catheter group and five in the
guidewire group) still had inside stents. Four patients had
plastic inside stents that had been replaced with covered
metal stents to treat a biliary stricture. The attempt to
change an inside stent by ERCP failed in one patient, and
the patient required to undergo PTBD again. IHD or
CBD stones developed in seven patients and a biliary cast
developed in one patient; these were removed by ERCP.
Two patients died during follow-up. One patient in the
guidewire group died from recurrent hepatocellular carci-
noma 14 mo after the rendezvous procedure, and another
patient in the KMP catheter group died from a hepatic
artery occlusion and hepatic failure 12 mo later.

DISCUSSION

The present study demonstrated that the rendezvous te-
chnique using a KIMP catheter is easy, fast, and safe when
used to place inside stents for a biliary stricture after
LDLT and represents a viable alternative to the rendez-
vous technique performed using a guidewire. No signifi-
cant complications were observed.

Patients in whom ERCP stent placement failed nee-
ded to undergo PTBD or surgical treatment™*"", Al-
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though maintaining a PTBD catheter for a long period is
beneficial for treating biliary strictures'™ ", it may be dif-
ficult for patients due to the development of PTBD cath-
eter-related complications, such as leakage, pain, infec-
tion, and accidental removal of the PTBD catheter™*.
The discomfort caused by carrying a PTBD catheter also
reduces the patient’s quality of life and disturbs his or
her daily routine. Hence, replacing PTBD catheters with
inside stents is recommended. However, stenting using
ERCP in patients with angulated or twisted biliary stric-
tures is difficult and sometimes fails. Our previous study
showed that the rendezvous technique is a useful alterna-
tive method for successful placement of inside stents in
these patientsm. A few cases of biliary complication after
liver transplantation have supported the usefulness of the
rendezvous technique for biliary strictures and stones or
biliary leakage from bile duct anastomosis™ 7,

Although the rendezvous technique is useful and
facilitates cannulation of the bile duct in cases where
previous endoscopic attempts have failed®”, there were
some drawbacks to the conventional version of the ren-
dezvous technique. In the classic rendezvous technique,
grasping the guidewire outside of the ampulla with a
forcep or snare is occasionally difficult due to its slip-
pery surface. Kinking or breakage of the guidewire can
also occur while grabbing and pulling guidewires through
the accessory channel of the duodenoscope. A long
guidewire outside the skin of the PTBD tract is difficult
to manipulate and increases the risk of contamination.
Additionally, it is inconvenient to pull the guidewire back
and place the soft or floppy end of the wire back into the
ERCP cannula, and then advance it into the biliary tree to
reduce liver damage from the stiff end of the guidewire.
To reduce these shortcomings, a modified rendezvous
technique was introduced so that the end of the guide-
wire is pushed inside the lumen of an ERCP cannula
and the ERCP cannula is advanced along the wire into
the CBD". However, this technique also has its disad-
vantage. The guidewire is not easily pushed inside the
ERCP cannula lumen, and this procedure is frequently
time-consuming. A parallel cannulation technique using
a sphincterotome in a retrograde fashion, alongside a
biliary drainage catheter, can be useful for selective CBD
cannulation™. However, parallel cannulation is not suit-
able for selective IHD cannulation.

A KMP catheter is useful for overcoming these draw-
backs. The KMP catheter was introduced as a vascular
catheter and has been widely used in the interventional
radiology. A KMP catheter is as short as 40 cm, so the
portion outside the skin from the PTBD tract is short
enough for easy manipulation including to-and-fro mo-
tion and turning, which are used to move the curved
distal end of the KMP catheter up-and-down and right-
to-left and reduces the risk of contamination. Because
the end of a KMP catheter is slightly angulated and turn-
ing the end is simple, end-to-end contact between the
ends of an ERCP cannula and a KMP catheter is easy to
achieve without the use of a sphincterotome. It is pos-
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sible to insert a preloaded guidewire within the ERCP
cannula into the KMP catheter retrogradely. Therefore, it
is unnecessary to pull the guidewire back out of the duo-
denoscope and to reinsert the soft or floppy end of the
wire first. When ERCP is delayed after placing a KMP
catheter, the KIMP catheter can be kept in place for a
few hours until ERCP is performed, and it is impossible
when using the guidewire technique. Even if two KMP
catheters are placed along two previous PTBD tracts, the
degree of discomfort is reduced due to the thin caliber
of the KMP catheter, and two KMP catheters are not
likely to tangle, in contrast to guidewires. Additionally, a
cholangiogram can be performed by injecting contrast
via the KMP catheter during ERCP, which provides ad-
ditional information about the recipient’s bile duct. If the
rendezvous procedure fails, reinserting a PTBD catheter
is easy when a KMP catheter is in place. Recently a case
report on the rendezvous technique with a C2 catheter
which is similar to a KMP catheter, was introduced in a
patient with gallbladder carcinoma and a metastatic right
intrahepatic bile duct obstruction””.

Because this study was retrospective and not ran-
domized, there were some limitations. First, the time to
perform the procedures differed between the two groups.
The guidewire group procedures preceded those of the
KMP catheter group. It is possible that our familiarity
with each of the rendezvous procedures differed some-
what. However, the procedure times in chronological ot-
der in each rendezvous group did not differ significantly;
moteover, those of the first and second half in each
group were not different in the factor analysis. Second,
we performed an analysis of the factors related to pro-
cedure time, but other factors affecting procedure time
that were not analyzed in our study may have played a
role. For example, the severity and condition of stricture
differed somewhat among the patients. However, we sup-
posed that these factors were minor and not significantly
related to procedure time. The rendezvous technique
itself can overcome the state of the stricture in difficult
situation. Third, although we connected the 5F KMP
catheter with the tip of the ERCP cannula by a guide-
wire without great difficulty, the wider diameter of the
catheter might make it easier to connect the catheter and
ERCP cannula. If a straight catheter is used, a sphincter-
otome will facilitate the insertion of a guidewire through
the catheter.

In conclusion, the rendezvous technique performed
with a KMP catheter is a fast and safe method for plac-
ing inside stents in biliary strictures in LDLT patients
who need to exchange the PTBD catheter for inside
stents and represents a viable alternative to the guidewire
technique. The KMP catheter rendezvous technique is
recommended for LDLT patients who have angulated or
twisted anastomotic biliary strictures. We expect further
comparative prospective studies with a larger cohort of
patients to demonstrate the benefits of the KMP catheter
technique in the future.
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COMMENTS

Background

The rendezvous technique allows for the successful placement of inside stents
in angulated or twisted biliary strictures after liver transplantation. In the clas-
sic rendezvous technique, a guidewire is used for the endoscopic approach to
the bile duct. However, manipulation of the guidewire is difficult and somewhat
cumbersome, and kinking or breakage of the guidewire can occur.
Research frontiers

A Kumpe (KMP) catheter (5F, 40 cm) is useful for overcoming the drawbacks
associated with the classic rendezvous technique. The KMP catheter is short
enough for easy manipulation and it also reduces the risk of contamination dur-
ing the procedure.

Innovations and breakthroughs

Because the end of a KMP catheter is shortly angulated and turning the end is
simple, end-to-end contact between the ends of an endoscopic retrograde chol-
angiopancreatography (ERCP) cannula and a KMP catheter is easily achieved
even without the use of a sphincterotome. It is possible to insert a preloaded
guidewire within the ERCP cannula into the KMP catheter in retrograde fashion.
The rendezvous technique involving use of the KMP catheter was a fast and
safe method for placing inside stents in living donor liver transplantation (LDLT)
biliary strictures and represents a viable alternative to use of the guidewire ren-
dezvous technique.

Applications
The KMP catheter rendezvous technique is recommended for LDLT patients
who have angulated or twisted anastomotic biliary strictures.

Peer review

The authors demonstrated the usefulness of a new rendezvous technique for
placing stents using a KMP catheter in angulated or twisted biliary strictures.
The results are interesting and suggest that rendezvous technique involving
use of the KMP catheter was a fast and safe method for placing inside stents
in patients with LDLT biliary stricture that represents a viable alternative to the
guidewire rendezvous technique.
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