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Abstract 

Severe bleeding sometimes occurs after per-
cutaneous endoscopic gastrostomy (PEG) place-
ment using a modified introducer method
(direct method). We hypothesized that using a
smaller diameter dilator rather than the 27F
dilator contained in the commercial kit would
reduce the incidence of this complication. The
aim of this study was to compare procedure-
related complications with the use of 27F dila-
tors and 20F/24F dilators. Consecutive patients
who underwent the direct method for PEG place-
ment were studied. The 27F dilator was used
from January 2007 to July 2008 (27F dilator
group) and the 20F and 24F dilators were used
from August 2008 to December 2009 (20F/24F
dilator group). The success rates, procedure
times, and procedure-related complications
within 30 days of the procedure were evaluated
retrospectively in 136 patients: 66 in the 27F
dilator group and 70 in the 20F/24F dilator group.
The success rates and mean procedure times of
the groups were similar. Severe bleeding
occurred in five patients in the 27F dilator group
versus none in the smaller dilator group
(P=0.025). Complications such as peristomal
infection, peritonitis, and respiratory depression
did not occur in either group. There was no sig-
nificant difference in 30-day mortality between
the groups (2 vs. 1, P=0.61). We concluded that
the direct method using 20F/24F dilators has less
procedure-related severe bleeding than that
using the 27F dilator contained in the commer-
cial kit of 24F button-bumper-type devices.

Introduction

The pull/push and introducer methods are
established as standard techniques for percu-

taneous endoscopic gastrostomy (PEG) place-
ment. In the pull/push method, the feeding
tube is introduced through the mouth and thus
requires a reasonably patent esophagus. In
contrast, balloon-type catheter feed tubes can
be inserted directly into the stomach through
the abdominal wall using an introducer
method. Recently, we have reported a modified
introducer method (direct method) that
includes fixation of the gastric wall to the
abdominal wall using a gastropexy device and
then dilation of the hole using a dilator, which
allows direct placement of a larger button-
bumper-type catheter device and reduces the
incidence of catheter changes, compared with
a 20F catheter in the standard pull method.1

The major complications of the standard
pull method, which requires an esophageal
lumen sufficient to pass a standard endo-
scope,2,3 include peristomal wound infections
presumably resulting from contamination of
the gastrostomy catheter as it passes through
the oral cavity,4,5 and tumor implantation at the
PEG site.6 The disadvantages of the introducer
method are that only small diameter balloon-
type catheters are available and the require-
ment of frequent catheter changes when long-
term tube feeding is needed.7,8 In addition,
procedure-related severe bleeding associated
with the direct method has been reported.1 We
hypothesized that bleeding was associated
with the use of the 27F dilator in the commer-
cial kit. The aim of our study was to compare
complications associated with the use of 27F
dilators and 20F/24F dilators during the direct
method of PEG placement.

Materials and Methods

Patients
Consecutive patients, over 18 years of age,

who were referred for the placement of a but-
ton-bumper-type catheter and who underwent
initial PEG placement using a direct method
for dysphagia between January 2007 and
December 2009 were screened for the study.
The exclusion criteria included: signs of
acute infection, prior gastric surgery, or hav-
ing been assigned to the American Society of
Anesthesiologists class IV. Coagulation sta-
tus, such as PT, PTT, INR, and the platelet 
levels during the procedure were within nor-
mal limits in all patients. In addition, anti-
platelet agents and anticoagulants were not
used in any patients. Written informed con-
sent was obtained before the procedure. For
patients unable to give consent, consent was
obtained from family members. This retro-
spective study was approved by the ethics
committee at our hospital.

Percutaneous endoscopic 
gastrostomy device 

The bumper-button-type PEG tube (Ideal
button, Olympus, Tokyo, Japan) was a 24F dila-
tor and available in lengths of 2.0, 2.5, 3.0, 3.5,
4.0, and 4.5 cm. The obturator supplied with
the PEG tube fits into the button to extend the
PEG tube to minimize stomal damage during
either insertion or withdrawal. The PEG tube
can also be placed over a guidewire (0.035 in,
80 cm). The commercial kit contained an
obtur ator, a 27F dilator, a guidewire, a measur-
ing device, and a double-lumen gastropexy
device.

The direct method 
The procedure was written in detail in our

previous report.1 The stomach was distended
and the abdominal wall was trans-illuminated;
the site for the PEG placement was anes-
thetized with an injection of a few milliliters of
1% lidocaine. The site was punctured with the
gastropexy device (Olympus, Tokyo, Japan)
under aseptic conditions.7-9 After both tips of
the gastropexy device were confirmed to be
intragastric, a wire snare loop was inserted
through the first channel of the gastropexy
device and the snare loop was opened. Then a
suture was inserted through the second chan-
nel of the gastropexy device. Once in the stom-
ach, the suture was grasped with the snare
loop, the snare loop with the suture was with-
drawn, and the suture was fixed. Then the gas-
tropexy device was removed and the gas-
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tropexy suture was tied. In the same fashion, a
second gastropexy suture was applied so that
there was a gap of approximately 2 cm between
each suture knot. An incision was made in the
center between the two gastropexy sutures and
an 18-gauge needle was introduced into the
stomach. A guidewire was introduced through
the needle and the skin incision was dilated by
passing a 27F dilator, contained in the com-
mercial kit, or two kinds of dilators typically
used for urology (20F and 24F) (Cook Japan,
Tokyo, Japan), percutaneously into the stom-
ach over the guidewire during endoscopic
observation. After the dilator was removed, a
measuring device was inserted over the
guidewire to determine the length of the but-
ton, followed by insertion of the PEG tube
using an obturator. The length of the PEG but-
ton was selected based on the measurement
that included the thickness of the anterior gas-
tric wall, the abdominal wall, and a 1-cm addi-
tion. The gastropexy sutures were removed
after 14 days.

Study design 
From January 2007 to July 2008, the 27F

dilator contained in the commercial kit was
used for the dilation. From August 2008 to
December 2009, the 20F/24F dilators were
used. The procedure was the same in both
groups except for the dilators. All procedures,
irrespective of the method, were performed by
two endoscopists who had each done more
than 50 such procedures before this study.
Procedures were carried out under local anes-
thesia and intravenous administration of
propofol (20-60 mg per procedure). Pro -
phylactic antibiotics (2 g per day of intra-
venous ceftriaxone) were used in all patients
shortly before and for three days after the pro-
cedure. Enteral nutrition was initiated in all
patients on the third day after the procedure. 

The success rate, duration, and complica-
tions of both procedures were compared retro-
spectively in the two groups. We recorded the
presence of complications including bleeding,
peristomal infection, peritonitis, and respira-
tory depression. Bleeding was defined as the
decrease of more than 1 g/dL of hemoglobin
and/or the requirement for blood transfusion.
The peristomal infection rate was determined
and the peristomal site was evaluated once a
day in the time interval between the date of
placement and the date of discharge.
Peristomal infection was defined as having at
least two of the following: peristomal ery -
thema, indurations, and purulent discharge,
irrespective of size or degree.5 Peristomal
wound cultures were obtained from any puru-
lent discharge at the catheter exit site.
Respiratory depression was defined as the con-
tinued need for oxygen supply after the proce-
dure. Mortality within the 30th day after the
procedure was reported by the health care

providers for the patients. Other parameters
recorded included demographic data (i.e. age,
sex, previous feeding status, and indications
for the procedure).

Statistical analysis
Statistical tests to compare the results for the

two groups were as follows: the Chi-square test,
with Yates’ correction for continuity where
appropriate, was used for comparison of cat -
egorical data; Fisher’s exact test was used when
the numbers were small; for parametric data,
the Student’s t-test was used when two means
were compared. Differences were considered
significant if the P value was less than 0.05.

Results

A total of 136 patients were studied retro-
spectively. There were no significant differ-
ences between the two groups with respect to
clinical baseline parameters including age,
gender, indications, and mode of previous feed-
ing (Table 1). The subjects were elderly
patients with a relatively poor nutrition state.
The success rates of the groups were identical
(100%) and the procedure times were similar
(10±3.1 min, 9.5±3.6 min, P=0.78). Five
patients in the 27F-dilator group had bleeding
from the insertion site compared to none in the
20F/24F-dilator group (P=0.025) (Table 2).
Hematemesis occurred at four to six hours
after PEG placement. The bleeding appeared to

originate from the gastrostomy sites and was
associated with a decrease of 1-3 g/dL of hemo-
globin. Other complications such as peristomal
infection, peritonitis, and respiratory depres-
sion did not occur in either group. Two patients
in the 27F-dilator group and one patient in the
20F/24F-dilator group died from aspiration
pneumonia caused by vomiting after PEG feed-
ing within 30 days of PEG placement.

Discussion

We previously reported that the advantages
of the direct method were: i) initial placement
of a button-bumper-type catheter of relatively
large size making fluid delivery more efficient
and having a longer life span than that of bal-
loon type catheters; ii) transnasal endoscopy
can be used to guide PEG placement; iii) fewer
peristomal wound infections occurred com-
pared with that of the standard pull method; iv)
the avoidance of the potential for tumor seed-
ing that can occur when traditional PEG place-
ment is performed in patients with neck and
esophageal cancers.1 This study demonstrated
again that peristomal infection did not occur
and that the use of the 27F dilator was associ-
ated with post-procedure bleeding. We also
showed that use of smaller dilators prevented
procedure-related bleeding (Table 2).
Interestingly, in all five patients with severe
bleeding, it occurred shortly after PEG place-
ment by the direct method; when the 24F but-
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Table 1. Demographic and baseline characteristics of 136 patients.

Group 27F dilator 20F/24F dilators P
(N=66) (N=70)

Gender (male/female) 40/26 43/27 0.92
Age (years) (mean ± SD) 81.5±5 82.1±8 0.72
Indication for PEG: CVA/CNSD/tumor 55/10/1 50/14/6 0.58
Number of previous feedings: PO/NGT/PEN 14/40/12 15/42/13 0.99

PEG, percutaneous endoscopic gastrostomy; CVA, cerebrovascular accident; CNSD, central nervous system disorders; PO, per oral feeding;
NGT, nasogastric tube feeding; PEN, parenteral nutrition. Values are numbers of patients except for age. 27F-dilator group: January 2007 to
July 2008 (19 months); 20F/24F-dilator group: August 2008 to December 2009 (17 months).

Table 2. Comparison of outcomes and complications (30 days post-procedures) of using
27F dilators and 20F/24F dilators during the direct method for PEG placement.

Group 27F dilator 20F/24F dilators P
(N=66) (N=70)

Successful procedure 66 (100) 70 (100)
Procedure time (min) (mean ± SD) 10±3.1 9.5±3.6 0.78
Complications
Peristomal infection 0 0
Bleeding 5 (7.6) 0 0.025
Peritonitis 0 0
Respiratory depression 0 0
30-day mortality 2 (3.0) 1 (1.4) 0.61

PEG, percutaneous endoscopic gastrostomy. Values are numbers (percentages) of patients except for procedure time. Bleeding was defined
as a decrease of more than 1 g/dL of hemoglobin and/or requirement for blood transfusion.
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ton-bumper-type device was converted to the
tube-bumper type device using the pull
method, bleeding stopped rapidly. Therefore,
the pull method may work more effectively
than the direct method for the prevention of
the PEG-related bleeding. The 27F dilator
leaves a potential space between the 24F but-
ton-bumper-type device and gastrostomy site.
We speculated that this may prevent the device
from compressing the wound edges and thus
may not be hemostatic. When PEG is needed
for inpatients in whom there are concerns
related to possible bleeding from the PEG site,
we prefer the standard pull method. The 27F
dilator allowed the easier placement of the
device than when using 20F or 24F dilators but
was associated with an increased risk of bleed-
ing, making the use of the smaller diameter
dilators a better choice clinically. 

We concluded that instead of using the 27F
dilator contained in the commercial kit of the
24F button-bumper-type device, using 20F and
24F dilators during the PEG placement by the
direct method may prevent procedure-related
severe bleeding.
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