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group and 10 patients (77%) in the non-electrocautery
group presented with infected PFCs. The technical success
rates of EUS-TD for the treatment of PFCs were 100%
(15/15) and 100% (13/13) for the electrocautery and
the non-electrocautery groups, respectively. The clinical
success rates of EUS-TD for the treatment of PFCs were
67% (10/15) and 69% (9/13) for the electrocautery
and the non-electrocautery groups, respectively (P =
0.794). The procedure time of EUS-TD for the treatment
of PFCs in the electrocautery group was significantly
shorter than that of the non-electrocautery group (mean
+ SD: 30 £ 12 min vs 52 £ 20 min, 2 < 0.001). Adverse
events associated with EUS-TD for the treatment of PFCs
occurred in 0 patients and 1 patient for the electrocautery
and the non-electrocautery groups, respectively (P =
0.942).

CONCLUSION: EUS-TD using an electrocautery dilation
catheter as a fistula dilation device for the treatment
of symptomatic PFCs appears safe and contributes to a
shorter procedure time.

Key words: Electrocautery dilation catheter; Endoscopic
ultrasonography-guided transmural drainage; Fistula dilation
device; Pancreatic and peripancreatic fluid collection;
Procedure time
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Core tip: Endoscopic ultrasonography-guided transmural
drainage using an electrocautery dilation catheter as a
fistula dilation device for the treatment of symptomatic
peripancreatic fluid collections appears to be safe and
contributes to a shorter procedure time.

Kitamura K, Yamamiya A, Ishii Y, Nomoto T, Honma T, Yoshida
H. Electrocautery vs non-electrocautery dilation catheters in
endoscopic ultrasonography-guided pancreatic fluid collection
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INTRODUCTION

Pancreatic and peripancreatic fluid collections (PFCs) are
accumulations of liquid and/or necrotic tissue associated
with acute pancreatitis, chronic pancreatitis, surgery, or
abdominal trauma. The 1992 Atlanta Classification of
acute pancreatitis was revised in 2012 to classify local
complications caused by acute pancreatitis into the
following 4 types: (1) acute peripancreatic fluid collection
(APFC); within 4 wk of the onset of pancreatitis, without
pancreatic and/or peripancreatic necrosis; (2) pancreatic
pseudocyst (over 4 wk after the onset of pancreatitis
without pancreatic and/or peripancreatic necrosis); (3)
acute necrotic collection (ANC; within 4 wk of the onset
of pancreatitis with pancreatic and/or peripancreatic
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necrosis); and (4) walled-off necrosis (WON; over 4 wk
after the onset of pancreatitis with pancreatic and/or
peripancreatic necrosis)"".

Endoscopic transmural drainage is a minimally in-
vasive procedure for PFC. Endoscopic drainage for PFCs
is superior to percutaneous drainage or surgery in terms
of the duration of hospital stay and cost®?, Recently,
endoscopic ultrasonography-guided transmural drainage
(EUS-TD) for the treatment of PFCs has been widely
accepted®®. However, it has been reported that EUS-TD
for PFCs causes adverse events, such as bleeding and
perforation, at a rate of 0%-21%""*, and the establish-
ment of a safe procedure is necessary.

Electrocautery or non-electrocautery dilation catheters
are currently used as fistula dilation devices for EUS-TD;
however, few studies have investigated the safety and
advantages of electrocautery dilation catheters for EUS-
TD.

The aim of this study was to evaluate the safety and
utility of an electrocautery dilation catheter as a fistula
dilation device for EUS-TD in the treatment of PFCs.

MATERIALS AND METHODS

This study was conducted as an exploratory retrospective
study at Showa University Hospital, was approved by
the Medical Ethics Committee of our institution, and was
registered at the UMIN Clinical Trials Registry (UMIN
000018352). Informed, written consent was obtained
from each patient prior to the procedure.

Patients

Twenty-eight consecutive patients who underwent EUS-
TD at our institution between August 2010 and August
2014 were retrospectively analyzed. All of these patients
underwent EUS-TD using an electrocautery or a non-
electrocautery dilation catheter as a fistula dilation device
after undergoing PFC puncture with a 19-gauge fine
needle aspiration needle.

We used a non-electrocautery dilation catheter from
August 2010 to April 2012 for 13 patients. An electro-
cautery dilation catheter was used for 15 patients after
May 2012, which is when the electrocautery dilation
catheter became available as a treatment option at our
institution. We conducted an exploratory retrospective
study to compare the clinical outcomes between the
electrocautery and the non-electrocautery groups.
PFCs were classified into 4 types™ according to the
revised 2012 Atlanta Classification. We diagnosed PFCs
using computed tomography, magnetic resonance
imaging and EUS. We performed EUS-TD in patients
with signs of infection, abdominal pain and an increase
of PFC size (i.e., 6 cm or more). Signs of infection of PFCs
were judged according to blood examination, blood
culture examination and imaging results. We defined
infected PFCs as those with bacteria present based on
a culture examination of the PFC obtained by EUS-TD.
Exclusion criteria of EUS-TD included coagulopathy, the
interposition of blood vessels on the puncture tract for
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Figure 1 View of an electrocautery dilation catheter tip of an 8.5-Fr Cyst-
Gastro-Set (Endo-Flex GmbH, Voerde, Germany).

the PFC, and the inability to obtain informed consent.

Devices

A convex array echoendoscope, GF-UCT 240-AL5 (Oly-
mpus Medical Systems Corp, Tokyo, Japan), was used
for transmural drainage of the PFCs. A 19-gauge fine
needle aspiration needle EchoTip® Ultra Endoscopic
Ultrasound Needle (Cook Medical Inc., Bloomington
Indiana, United States), Expect™ Endoscopic Ultrasound
Aspiration Needle (Boston Scientific, Natick, MA, United
States) or EZ shot 2 (Olympus Medical Systems) was
used to puncture the PFC.

As a guide wire (GW) for insertion into the PFC, a
0.035-inch Hydra Jagwire™ (Boston Scientific) and/or
a 0.025-inch VisiGlide™ or a 0.025-inch VisiGlide 2™
(Olympus Medical Systems) was used.

An electrocautery dilation catheter, 6-Fr and/or 8.5-Fr
Cyst-Gastro-Set (Endo-Flex GmbH, Voerde, Germany),
was used to dilate the puncture tract of the PFC. The
electrocautery dilation catheter is a wire-guided dilation
catheter with a distal electrocautery tip. An 8.5-Fr catheter
allows for the insertion of two GWs of 0.035 and 0.025-
inches (Figure 1).

An Erbotom ICC200 (ERBE Elektromedizin GmbH,
Tubingen, Germany) was used for cautery with the
Endocut; the effect 3 current was set at an output limit of
120 W, and the forced coagulation current was set at an
output limit of 30 W.

For the use of non-electrocautery dilation catheters,
an MTW cannula (MTW Endoscopy, Dusseldorf, Germany)
and a 6-F-10-Fr Soehendra® Biliary Dilation Catheter
(Cook Medical) and/or an 8 mm-diameter balloon Non-
Slip Bile Duct Dilation Catheter (Sumitomo Bakelite Co.
Ltd., Tokyo, Japan) were used.

As a drainage catheter and stent, a 6-Fr pigtail naso-
biliary catheter (Create Medic Co. LTD., Tokyo, Japan) and/
or a 7-Fr 4 cm Zimmon® Biliary Stent Set (Cook Medical)
or a Double Pigtail Stent delivery system Through Pass
(Gadelius Medical K.K., Tokyo, Japan) were used.

Procedure
A convex array echoendoscope was used in all cases
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of EUS-TD for the treatment of PFCs. All patients under-
went endoscopic procedures under deep sedation with
benzodiazepines and/or pentazocine as analgesics.
Carbon dioxide inflation was used after May 2011.
Antibiotics were initiated on the procedure day and were
continued until improvement of the infection.

PFCs were accessed from the stomach or duodenum
using a 19-gauge fine needle aspiration needle with
EUS guidance. When the needle punctured the PFC, a
0.035-inch GW was inserted through the needle and
advanced into the PFC under fluoroscopic guidance.

The puncture tract was dilated over the length of
the GW using a 6-Fr and/or an 8.5-Fr electrocautery
dilation catheter. After an 8.5-Fr electrocautery dilation
catheter was inserted into the PFC over the 0.035-inch
GW, another 0.025-inch GW was inserted into the PFC
through the catheter lumen under fluoroscopic guidance.
After the 0.035-inch and 0.025-inch GWs were inserted
into the PFC, a 7-Fr 4 cm double pigtail stent (as an
internal drain) and a 6-Fr drainage catheter (as an exter-
nal drain) were inserted as far as possible.

According to the method for using a non-electrocautery
dilation catheter, the puncture tract was dilated using an
endoscopic retrograde cholangiopancreatography cannula
and biliary dilation catheter with a balloon dilatation
catheter over the GW. After another GW was inserted into
the PFC through the fistulous tract, a 7-Fr 4 cm double
pigtail stent and a 6-Fr drainage catheter were inserted as
far as possible.

The external drainage catheter was placed during the
first 1 to 2 wk, and the infected PFC was washed with
saline. The stent of the internal drain was maintained for
3 to 6 mo and was removed after the resolution of the
PFC.

Outcome measurements

The primary endpoints were the technical and clinical
successes of using an electrocautery dilation catheter as
a fistula dilation device for EUS-TD in the treatment of
PFCs.

Technical success was defined as good fistulous dilation
and successful internal and/or external drain placement
within the PFC.

Clinical success was defined as the resolution of the
PFC and/or the improvement of the infected PFCs by the
use of only the EUS-TD without the need for additional
drainage or necrosectomy.

The secondary endpoints were the procedure time
and the safety of EUS-TD for the treatment of PFCs
using an electrocautery dilation catheter.

The procedure time was defined as the time from
echoendoscopic insertion until the internal and/or external
drain placement.

The safety of EUS-TD for the treatment of PFCs was
evaluated according to the development of procedure-
related adverse events, such as bleeding, perforation,
stent migration, and free air in the abdomen.
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n =28

Endoscopic ultrasonography-guided transmural drainage
using a 19-gauge fine aspiration needle for pancreatic fluid collection

Use of an electrocautery dilation catheter as a
fistula dilation device
n = 15 (electrocautery group)

Use of a non-electrocautery dilation catheter
as a fistula dilation device
n = 13 (non-electrocautery group)

Technical success
n =15 (100%)

Technical success
n =13 (100%)

Clinical success
n =10 (67%)

Clinical failure
n =5 (33%)

Clinical success
=9 (69%)

n

Clinical failure
n =4 31%)

Endoscopic necrosectomy
n =5 (33%)

EUS-TDn =1

Endoscopic fistulous drainage 7 = 1
Endoscopic necrosectomy 7 = 1
Surgical necrosectomy n = 1

Figure 2 Flow diagram of patient selection and procedural outcomes in this study.

Statistical analysis

Continuous variables are expressed as the mean *+ SD.
Statistical analyses were performed using StatMate
I software (ATMS Co. Ltd., Tokyo, Japan). Data were
analyzed using the Mann-Whitney U test and the y° test.
Differences of P < 0.05 were considered significant.

RESULTS

A total of 28 consecutive patients who underwent EUS-
TD for the treatment of symptomatic PFCs by fine needle
aspiration using a 19-gauge needle were investigated
in this study. After we obtained permission to use an
electrocautery dilation catheter at our institution in May
2012, we used the dilation catheter for these patients.
Fifteen patients were treated with an electrocautery
dilation catheter for the fistulous dilation of PFCs
(electrocautery group), and 13 patients were treated with
a non-electrocautery dilation catheter (non-electrocautery
group) (Figure 2). The mean follow-up period of all
patients was 1001 + 463 d.

Patient characteristics

Patient characteristics are presented in Table 1. There
were no statistically significant differences in age, sex,
type of PFC based on the revised Atlanta Classification,
location and diameter of PFCs between the groups.
Thirteen patients (87%) in the electrocautery group
and 10 patients (77%) in the non-electrocautery group
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presented with infected PFCs (Table 1).

Technical and clinical success

The technical success rates of EUS-TD for the treatment
of PFCs were 100% and 100% for the electrocautery
and non-electrocautery groups, respectively. Transgastric
puncture was carried out in 14 patients (93%) in the
electrocautery group and in 13 patients (100%) in the
non-electrocautery group (P = 0.942). Internal and
external drain placements for PFCs were performed on
14 patients (93%) in the electrocautery group and on
11 patients (85%) in the non-electrocautery group (P =
0.896).

The clinical success rates of EUS-TD for the treatment
of PFCs without the need for additional transmural
drainage or necrosectomy were 67% (10/15) and 69%
(9/13) for the electrocautery and non-electrocautery
groups, respectively (P = 0.794).

In the non-electrocautery group, 1 patient required
additional EUS-TD for the treatment of a pancreatic
pseudocyst that showed exacerbation of infection due
to the dislocation of the external drain, and 1 patient
required additional endoscopic internal drainage through
the fistula for WON that showed exacerbation of infection
after external drain withdrawal.

In the electrocautery group, 5 patients required
endoscopic necrosectomy for infections associated with
WON and ANC due to the lack of efficacy of EUS-TD.
In the non-electrocautery group, 1 patient required
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Table 1 Baseline characteristics of the patients in the electro-

cautery and non-electrocautery groups

Electrocautery Non-electrocautery P value
group (m = 15) group (n = 13)

Age: mean + SD, yr 60 +14 64 +14 0.489"
Sex: male/female, n 12/3 11/2 0.860
Type of PEC, 1 (%) 0.615°
WON 4(27) 6 (46)
Pancreatic pseudocyst 6 (40) 4 (31)
ANC 4(27) 3(23)
APFC 1(6) 0
Location of PFC, 1 (%) 0.976
Head 3 (20) 3(23)
Body-tail 11 (73) 9 (69)
Head-body-tail 1(7) 1(8)
Diameter of PFC, mean 72+3.1 99+37 0.061"
+SD, cm
Infected PFC, 1 (%) 13 (87) 10 (77) 0.860

"Mann-Whitney U test; % test. PFC: Pancreatic and peripancreatic fluid
collection; WON: Walled-off necrosis; ANC: Acute necrotic collection;
APFC: Acute peripancreatic fluid collection.

endoscopic necrosectomy, and 1 patient underwent
surgical necrosectomy for uncontrolled infected WON
(Figure 2 and Table 2).

EUS-TD procedure time

The procedure time for EUS-TD in the electrocautery
group was significantly shorter than that of the non-
electrocautery group (30 £ 12 min vs 52 £ 20 min, P <
0.001) (Table 2).

Adverse events

No adverse events occurred during the EUS-TD pro-
cedure in the electrocautery group. One patient in the
non-electrocautery group presented with free air in
the abdomen during the procedure but was relieved
conservatively. There were no procedure-related deaths in
either of the groups (Table 2).

DISCUSSION

Endoscopic drainage has recently replaced percutaneous
or surgical drainage as the initial approach for the
treatment of PFCs. Percutaneous drainage of PFCs allows
for improved drainage by using a drainage tube with
a larger diameter. A single-center, retrospective study
reported that endoscopic drainage has a similar clinical
success rate, fewer required re-interventions, a shorter
hospital stay, and a decreased number of follow-up
abdominal imaging studies for symptomatic pancreatic
pseudocysts compared with percutaneous drainage'.
In a randomized trial for pancreatic pseudocyst drainage
comparing endoscopic and surgical cystogastrostomy,
endoscopic drainage was associated with shorter hospital
stays, better physical and mental health of the patients,
and lower costs..

Recently, EUS-TD has been widely accepted as a
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minimally invasive procedure that allows the safe puncture
of PFCs using a visualized approach. In a prospective
randomized trial comparing EUS-TD and conventional
endoscopic drainage for pancreatic pseudocysts, the
technical success associated with EUS-TD was significantly
greater than that of conventional endoscopic drainage,
from which the authors concluded that EUS should be
considered the first-line treatment modality for pancreatic
pseudocysts”’.

A non-electrocautery dilation catheter has been used
conventionally as a device for fistulous dilation for PFCs.
However, sufficient dilation of the fistula site can be
difficult using only a non-electrocautery dilation catheter.
As a result, it may prove impossible to insert a drain
catheter or a plastic stent into the cavities of PFCs using
this method.

As an alternative to the non-electrocautery method,
Azar et al”! reported that 21 of 23 patients with PFCs
underwent technically successful wire-guided pancreatic
pseudocyst drainage using a modified needle knife.
Additionally, Ahlawat et a/™™” reported that 9 of 11
total PFC patients successfully underwent EUS-guided
pseudocyst drainage using a single-step approach
involving a cystotome to electrically enlarge the fistula
site. However, misdirected PFC punctures may occur
when using only a cystotome, as it is difficult to visualize
the tip of an electrocautery catheter with EUS guidance.
Our data show that the expansion of the puncture
tract using dilator catheters after having punctured a
PFC using a 19-gauge fine needle aspiration needle
with EUS guidance is a safe and effective alternative
procedure. An additional advantage of using a wire-
guided electrocautery dilation catheter for EUS-TD in the
treatment of PFCs is that we can penetrate the puncture
tract without excessive resistance, which increases the
efficiency of the procedure.

Prior to our study, few studies have compared the
clinical effects of electrocautery and non-electrocautery
dilation catheters as fistula dilation devices for EUS-guided
transmural PFC drainage. Therefore, we retrospectively
investigated the clinical outcomes and adverse events
associated with the use of electrocautery and non-
electrocautery dilation catheters for EUS-TD in the
treatment of PFCs.

The technical success rate of EUS-TD for the treatment
of symptomatic PFCs was 100% for the electrocautery and
non-electrocautery groups. Moreover, the procedure time
for EUS-TD in the electrocautery group was significantly
shorter than that of the non-electrocautery group (30 +
12 min vs 52 + 20 min, P < 0.001). Median procedure
times of EUS-TD using plastic stents for PFCs have been
reported as 29.5 min (interquartile range: 23.5-42 min)!*!
and 42.6 + 14.2 min",

We used a 6-Fr and/or an 8.5-Fr wire-guided electro-
cautery dilation catheter under fluoroscopic guidance to
dilate the puncture tract of PFCs. An 8.5-Fr electrocautery
dilation catheter offers the advantage of accommodating
the insertion of a 0.035-inch and a 0.025-inch GW, and
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Table 2 Procedural outcomes of the patients in the electrocautery and non-electrocautery groups

Electrocautery group Non-electrocautery P value
(n =15) group (7 = 13)
Technical success, n (%) 15 (100) 13 (100)
Puncture tract, n (%) 0.942'
Transgastric 14 (93) 13 (100)
Transduodenal 1(7) 0
Drainage method, n (%) 0.896"
Internal and external drainage 14 (93) 11 (85)
External drainage 1(7) 2 (15)
Clinical success, 1 (%) 10 (67) 9 (69) 0.794'
Procedure time, mean + SD, min 30£12 52+20 <0.001°
Adverse events, n 0.942
Free air 0 1
Procedure-related death, n 1] 0
Additional procedure, n 0.794"
EUS-TD 0 1
Endoscopic fistulous drainage 0 1
Endoscopic necrosectomy 5 1
Surgical necrosectomy 0 1

'y* test; "Mann-Whitney U test. EUS-TD: Endoscopic ultrasonography-guided transmural drainage.

the placement of internal and external drain catheters is
possible at the same time.

The procedure time of EUS-TD for PFCs using an
electrocautery dilation catheter was shorter than that of
a non-electrocautery dilation catheter in part because
we could easily create a large fistulous tract without
changing devices, which allowed for the quick insertion
of a drain catheter and a plastic stent into the PFC by
simultaneously inserting two GWs through the catheter
into the cavity.

Seewald et a** also reported that eight out of eight
patients were successfully treated without complications
using a one-step, simultaneous double-wire technique
for the treatment of pancreatic pseudocysts and abscess
drainage; the mean procedural time was 32.5 min (range
25-45 min).

The main adverse events for EUS-TD are bleeding and
perforation. In this study, the use of an electrocautery
dilation catheter resulted in no adverse events.

We hypothesized that using a wire-guided electro-
cautery dilation catheter under EUS and fluoroscopic
guidance would allow us to safely expand the puncture
tract.

The clinical success rates of EUS-TD for the treatment
of PFCs without the need for additional treatments were
67% (10/15) in the electrocautery group and 69% (9/13)
in the non-electrocautery groups, and there was no
significant difference between the groups (P = 0.794).

The clinical success rate of EUS-guided or conventional
transmural drainage for PFCs is related to the PFC type.
In terms of clinical success rates of EUS-guided or
conventional endoscopic transmural PFC drainage, the
success rates for pancreatic pseudocysts are between
86% and 100%"***®! whereas the success rate for WON
with necrosis is between 25% and 72%™>**?4, A possible
reason for the discrepancies in these results is that the
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drainage effects of EUS-TD treatment of WON is poor
due to the inclusion of necrotic material, which increases
the risk of catheter and plastic stent occlusion. Because a
plastic stent can be easily occluded by necrotic material,
a novel, fully covered and self-expandable metal stent
has become available to create a large fistulous site and
reduce stent occlusion®?!, More recently, Rinninella et
al® reported that EUS-TD for the treatment of PFCs
using a lumen-apposing metal stent on an electrocautery-
enhanced delivery system is a safe, effective, and mini-
mally invasive treatment.

In our study, clinical failure of EUS-TD for the treatment
of PFCs occurred in 6 patients with WON, 2 patients with
ANC, and 1 patient with a pancreatic pseudocyst. The
clinical success rate of EUS-TD was 91% (10/11) for
patients with pancreatic pseudocysts and APFC and 53%
(9/17) for patients with WON and ANC. Approximately
50% of patients who experienced poor outcomes from
EUS-TD treatment for WON and ANC, which include
necrotic material, required additional treatment in our
study.

Recently, endoscopic transmural necrosectomy has been
accepted as a step—up approach in patients with infected
necrotizing pancreatitis, in whom EUS-TD treatment is
insufficient®. In this report, the authors declared that an
endoscopic step-up approach reduces mortality, major
complications, hospital stay and related costs compared
with a surgical step-up approach in patients with infected
necrotizing pancreatitis.

A limitation of this study is the single-center, small,
and exploratory retrospective nature of the study. The
difference in procedure time may be related to increased
experience of the clinicians with the procedure. Multi-
center, randomized, controlled trials are needed to
confirm our findings.

In conclusion, EUS-TD using an electrocautery dilation
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catheter as a fistula dilation device for the treatment
of PFCs appears to be safe and contributes to shorter
procedure times.
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multi-center, randomized, controlled trials are needed to confirm these findings.

Terminology

An electrocautery dilation catheter was used to dilate the puncture tract of
PFCs. This device is a wire-guided dilation catheter with a distal electrocautery
tip. An 8.5-Fr electrocautery dilation catheter allows the simultaneous insertion
of 0.035-inch and 0.025-inch guide wires, and the placement of internal and
external drain catheters is possible at the same time.

Peer-review
This manuscript is generally well written. The data are of interest, although it is
a rather specialized topic.
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