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Comparison of Clinical Outcomes Associated with Pull-Type
and Introducer-Type Percutaneous Endoscopic Gastrostomies
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Department of Internal Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background/Aims: Percutaneous endoscopic gastrostomy (PEG) is a method of providing enteral nutrition using endoscopy. The PEG
techniques differ according to the insertion method, and include the pull type, push type, and introducer type. The aim of this study was
to compare the clinical outcomes associated with the pull-type and introducer-type PEG insertion techniques, which included the ad-
verse events, at our tertiary care center in Korea.

Methods: We retrospectively reviewed 141 cases that had undergone PEG insertion at our center from January 2009 to June 2012. The
indications for PEG insertion and the acute and chronic complications caused by each type of PEG insertion were analyzed.

Results: The indications for PEG insertion in our cohort included neurologic disease (58.7%), malignancy (21.7%), and other indica-
tions (19.6%). Successful PEG insertions were performed on 136 cases (96.5%), and there were no PEG-associated deaths. Bleeding was
the most frequent acute complication (12.8%), and wound problems were the most frequent chronic complications (8.8%). There were
no statistically significant differences between the pull-type and introducer-type PEG insertion techniques in relation to complication
rates in our study population.

Conclusions: PEG insertion is considered a safe procedure. The pull-type and introducer-type PEG insertion techniques produce com-

parable outcomes, and physicians may choose either of these approaches according to the circumstances.
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INTRODUCTION

Percutaneous endoscopic gastrostomy (PEG) is a technique
that creates a route for providing enteral nutrition using an
endoscopic approach."” PEG is a safe and effective procedure
for patients who require enteral tube feeding for longer than 1
month.>* It was introduced in 1980 as an alternative operative
gastrostomy procedure.” More patients require PEG insertion
as a feeding intervention, because life expectancies and the
incidence of senile diseases have increased in recent times.

There are several PEG insertion techniques that include the
pull- (Ponsky-Gauderer), push- (Sacks-Vine), and introducer-

Received: June 28,2013 Revised: September 19, 2013
Accepted: November 12, 2013

Correspondence: Jeong Hoon Lee

Department of Internal Medicine, Asan Medical Center, University of Ulsan
College of Medicine, 88 Olympic-ro 43-gil, Songpa-gu, Seoul 138-736, Korea
Tel: +82-2-3010-3180, Fax: +82-2-476-0824, E-mail: jhlee.gi@amc.seoul. kr
@ This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

530 Copyright © 2014 Korean Society of Gastrointestinal Endoscopy

(Russell) methods.®” At the Asan Medical Center, the pull-type
and introducer-type PEG insertion techniques are employed.
The pull-type PEG insertion technique involves placing the
gastrostomy tube through the mouth and oral cavity, while the
introducer-type PEG insertion technique involves placing the
gastrostomy tube via a direct puncture of the abdomen with-
out passing it through the oral cavity. Endoscopic insertion is
required twice for the pull-type PEG insertion technique.

In this study, we investigated whether complications arising
from PEG insertion differed according to the insertion tech-
niques used. We also aimed to assess whether the introducer-
type PEG insertion technique, which has been adopted more
recently by our hospital, might replace the pull-type PEG in-
sertion technique.

MATERIALS AND METHODS

Study population

Our study cohort comprised patients who were older than



18 years and had undergone PEG insertion for the first time
between January 1, 2009 and June 30, 2012 at Asan Medical
Center, a tertiary medical center in Seoul, Korea. A popula-
tion of 138 patients satisfied these criteria and the cohort
comprised 141 cases who had undergone PEG insertion. We
analyzed the patients’ records and collected information relat-
ing to age, sex, body mass index, the insertion point, the indi-
cation for the PEG procedure, and any comorbidities, includ-
ing diabetes mellitus, hypertension, and atrial fibrillation. We
also reviewed acute complications such as bleeding, wound
infections, peritonitis, aspiration pneumonia, and ileus, and
chronic complications including wound problems, leakages,
tube obstructions, spontaneous removals, and buried bumper
syndrome that resulted from PEG insertion. The Institutional
Review Board of the Asan Medical Center approved our study
protocol.

Outcomes

The primary study outcomes were the different complica-
tions associated with the PEG insertion techniques and their
frequencies. The secondary study outcomes we evaluated
were the complication rates associated with each PEG inser-
tion technique. We also evaluated the success rates of the PEG
insertion techniques and the frequencies of severe complica-
tions that required intensive care unit interventions or signif-
icantly altered the vital signs and resulted in shock.

PEG insertion technique

The pull-type and introducer-type PEG insertion tech-
niques were performed at our hospital and were evaluated in
this study. A 20-Fr or a 22 Fr-PEG tube (US Endoscopy, Men-
tor, OH, US) was used for the pull-type insertion technique
and a 15-Fr PEG tube (Create Medic Co., Ltd., Yokohama, Ja-
pan) was used for the introducer-type insertion technique.
Pull-type PEG insertions only were performed at our center
until January 2010, after which the introducer-type PEG in-
sertion technique was additionally adopted. However, the pull
type was still predominantly used until October 2011, after
which about 93% of the PEG procedures at our hospital. Be-
tween January 2010 and October 2011 when the pull type
and the introducer type PEG insertion were used together,
there were no limitations in both types of PEG insertions.
The operator decided which technique to use according to his
preference. After October 2011, the clinicians at our center
agreed to use the introducer-type PEG insertion technique
only, and the pull-type PEG insertion technique was con-
ducted when patients or guardians specifically requested this
type of PEG insertion. They wanted the pull type PEG since
the length of the gastrostomy tube was longer compared to
the introducer type PEG.
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PEG insertion using the pull-type technique requires two
endoscopic insertions and the placement of the gastrostomy
tube through the mouth and esophagus. This method is aided
by the insertion of a transilluminated endoscope that enables
the clinicians to decide where to site the PEG tube. The guide-
wire is then punctured through this site. Using biopsy forceps,
the guidewire is removed through the oral cavity and the gas-
trostomy tube is connected. The other end of the guidewire is
then retracted from the abdominal wall to position the gas-
trostomy tube. To confirm whether the tube is correctly posi-
tioned, the endoscope is inserted again.

PEG insertion using the introducer-type technique uses a
trochar, and the gastrostomy tube is placed directly from the
exterior through the abdominal wall and it does not pass
through the gastrointestinal tract. At our center, all introduc-
er-type PEG insertions are performed using an endoscope to
visualize the stomach cavity. This approach differs from the
pull-type insertion technique, because the tube is inserted di-
rectly into the abdominal wall without passing through the
oral cavity and esophagus. For fixation of the tube with this
method, saline is used for ballooning, whereas a mushroom
type tube is used in the pull type technique. Given the differ-
ences between the insertion techniques and the tube shapes,
we aimed to determine whether these procedures were asso-
ciated with different complication rates.

In our study cohort, the patients were administered routine
injections of cefazolin (2 g), 30 minutes before PEG insertion.
For patients who were receiving concomitant antibiotics, these
antibiotics were not changed unless they did not cover gram-
positive cocci.

Of the 132 cases within our study cohort for whom adverse
events were analyzed, medical fellows performed most of the
PEG insertion procedures (80.2%). Twenty-six of the PEG in-
sertion procedures (19.7%) were performed by a single expe-
rienced physician and a coauthor of this paper (JHL). Experi-
enced physician performed the procedure in cases where
difficulties were anticipated following PEG such as the post-
operative status, bleeding issues or procedure failure.

Definitions of complications

We categorized complications as being either acute or
chronic, based on whether they occurred within or after 7
days of the PEG insertion procedure, respectively. Patients
were excluded from the study cohort if they removed their
gastrostomy tubes themselves.

Bleeding, peritonitis, wound infections, aspiration, ileus,
and procedure-related deaths were classified as acute compli-
cations. With respect to chronic complications, we reviewed
delayed wound infections, the presence of granulation tissue,
leakages at the anastomoses sites, tube obstructions, sponta-
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neous removals, and buried bumper syndrome, which is a
syndrome that is caused by long-term pressure and results in
the bolster becoming buried in the gastric wall.

Among the acute complications associated with PEG inser-
tion, bleeding was categorized as being major or minor.
When bleeding was successfully treated using simple proce-
dures or supportive care, it was categorized as minor. Major
bleeding was defined as unstable vital signs or a reduction in
the hemoglobin level that was greater than 2 mg/dL.

Aspiration was defined as vomiting after tube feeding that
was accompanied by an increased oxygen requirement or the
detection of findings that were indicative of aspiration pneu-
monia on a chest radiograph during the 7 days that followed
the PEG insertion procedure. Ileus was defined as abdominal
pain after tube feeding, a reduction in bowel sounds, findings
indicative of ileus on abdominal radiographs, and problems
arising after tube feeding, including the regurgitation of food
materials or leakage through the anastomosis site.

The presence of granulation tissue or wound infections was
considered a chronic complication if the medical records in-
dicated the occurrence of these adverse events. Most patients
who undergo PEG insertions at our center receive home
health care subsequently. Nurses who are specialized in
wound care and sampling blood regularly visit these patients
and update their medical charts, and in some circumstances,
these nurses administer antibiotics to the patients after con-

sultation with a doctor. We reviewed the patients’ home
health care charts to precisely determine the incidence rates
of granulation tissue and wound infection.

Statistical analyses

Analysis of the data from the patients’ medical records was
performed using IBM SPSS version 20 (IBM Co., Armonk,
NY, USA). To compare complications, Fisher exact test or the
chi-square test were used. A p-value of less than 0.05 was con-
sidered statistically significant.

RESULTS

The clinical and laboratory characteristics of the patients
are shown in Table 1. The mean age of the patients in the
study cohort was 62.7 years, and 65.2% of the cohort com-
prised men. The laboratory data from these subjects, includ-
ing white blood cell counts, hemoglobin levels, platelet
counts, albumin levels, C-reactive protein levels, and pro-
thrombin times, were evaluated (Table 1). The differences be-
tween the pull-type and the introducer-type PEG insertion
techniques in relation to the patients’ characteristics are pre-
sented in Table 1. The albumin levels differed significantly be-
tween the patients who underwent pull-type PEG insertions
and those who underwent introducer-type PEG insertions
(3.0 g/dL vs. 3.4 g/dL; p=0.001).

Table 1. Clinical and Laboratory Characteristics of Patients Received Percutaneous Endoscopic Gastrostomy Insertion

Characteristic Total (n=138) Pull type (n=77) Introducer type (n=58) p-value
Age (range), yr 62.7 (18-99) 63.8 (18-99) 60.6 (18-88) 0.338
Male gender 90 (65.2) 45 (58.4) 43 (74.1) 0.071
BML, kg/m? 19.24+3.2 19.0£3.3 19.4+£3.1 0.611
Comorbidities
Diabetes 23 (16.7) 12 (15.6) 10(17.2) 0.822
Hypertension 48 (34.8) 28 (36.4) 19 (32.8) 0.518
Atrial fibrillation 8(5.8) 3(3.9) 5(8.6) 0.292
Other comorbidities 69 (50.0) 38 (49.4) 29 (50.0) 1.000
No comorbidities 41(29.7) 23(29.9) 17 (29.3) 0.963
Laboratory data
WBC, x10°/uL 8.0+3.8 8.0+4.2 7.813.3 0.760
Hemoglobin, g/dL 114%1.9 11.3+1.9 11.6+1.8 0.387
Platelet, x10°/pL 273+130 278+142 273+112 0.271
Albumin, g/dL 3.2+0.6 3.0+0.6 3.410.6 0.001
CRP, mg/dL 32445 3.5+4.9 23129 0.289
Prothrombin time, INR 1.08%0.11 1.09£0.11 1.06£0.10 0.500

Values are presented as number (%) or mean+SD.

BMI, body mass index; WBC, white blood cell; CRP, C-reactive protein; INR, international normalized ratio.
“Total 138 subjects underwent percutaneous endoscopic gastrostomy (PEG) insertion procedure. Three of them failed to have PEG insertion.
Seventy seven among the remaining 135 subjects received pull type PEG insertion, and 58 subjects received introducer type PEG insertion.
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The 138 patients in our cohort underwent 141 procedures
to insert PEGs. One patient underwent two PEG insertions
because he removed the PEG tube himself 4 days after the
first procedure. Two other patients experienced insertion fail-
ures when the PEG tubes were initially inserted, because of
increases in the pneumoperitoneum after puncture and diffi-
culties finding an appropriate puncture site. Subsequent PEG
insertions performed by a more experienced physician were
successful in both of these patients, one of whom underwent
the pull-type insertion procedure and the other underwent
the introducer-type insertion procedure. Among the 141 PEG
insertions performed on this study cohort, there were five
failures, which amounted to a 96.5% success rate. Pull-type
PEG insertions were conducted in 77 subjects and introduc-
er-type PEG insertions were undertaken in 58 subjects.

Further analysis of the study cohort is provided in Fig. 1. Of
the 136 successful PEG procedures in our study population.
One patient received introducer type PEG insertion twice due
to self-removal in 7 days, and these two cases were excluded.
In addition, the first PEG insertions failed and the second
PEG insertions were successful in two patients who were ex-
cluded from our evaluations of acute complications. One pa-
tient who died because of the aggravation of an underlying
disease and six patients who removed their gastrostomy tubes
themselves after the they had been in place for 7 days, were
excluded from the evaluation of chronic complications. Hence,
125 cases were analyzed in relation to chronic complications.

The mean follow-up period for these patients was 216 days
(range, 6 to 773), and 55% of the patients had a follow-up pe-
riod that was less than 6 months. The end of the follow-up
period was defined as the last date on a patient’s outpatient
medical records, the last discharge date following a patient’s
last admission, or the date of death if the patient died at our
center.

141 New PEG
insertion

5 Insertion
¢ failure
136 Success of PEG
insertion

1 Self removal before 7 days
3 Second insertion #
132 Acute
complication analysis

6 Self removal after 7 days
1 Expire in 7th day i
125 Chronic
complication analysis

Fig. 1. Number of percutaneous endoscopic gastrostomy (PEG)
insertion cases assessed for complication in the analysis.
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Indications for PEG insertions

The indications for PEG insertion were divided into neuro-
logic disease, malignancy, and “other” indications, and 58.7%,
21.7%, and 19.6% of the patients, respectively, were assigned
to these categories (Table 2).

Neurologic disease was the most common indication for
PEG insertion (58.7%), and within the neurologic disease cat-
egory a cerebrovascular accident was the most frequent indi-
cation for PEG insertion (27 cases, 19.6%). Malignancy was
recorded as the indication for PEG insertion for 30 cases
(21.7%), and head and neck cancer was recorded for 11 cases
(8.0%). The “other” indications category incorporated 27 cas-
es (19.6%) and it was comprised of a variety of conditions, in-
cluding esophagopleural fistulae or nasogastric tube injuries
to the esophagus, poor general health, psychological changes
resulting from hepatic encephalopathy, and cardiopulmonary
resuscitation survival.

PEG insertion failures

PEG insertions failed in five cases in our study cohort. One
patient could not hold the mouthpiece in his mouth to enable
the insertion of the endoscope, and he later underwent a radi-
ology-guided percutaneous gastrostomy. It was not possible
to locate suitable puncture sites in three patients. One of these
three patients was given a pull-type PEG insertion. This pa-
tient had previously received subtotal gastrectomy with Bill-
roth I procedure. Introducer-type PEG insertions were at-
tempted in the other two patients, but anatomic variations led
to failures to puncture the stomach cavities of these patients.
Subsequently, a more experienced physician performed the
introducer-type PEG insertion procedure in one of these pa-
tients, which was successful. An introducer-type PEG inser-

Table 2. Indications for Percutaneous Endoscopic Gastrostomy
Insertion (n=138)

Variable No. (%)
Neurologic disease 81 (58.7)
Cerebral vascular accident 27 (19.6)
Dementia/parkinsonism 22 (15.9)
Motor-neuron disease 20 (14.5)
Head trauma 12 (8.7)
Malignancy 30(21.7)
Head and neck cancer 11 (8.0)
Lung cancer 9(6.5)
Esophageal cancer 6(4.3)
Other cancer 4(2.9)
Other conditions” 27(19.6)

“Esophago-pleural fistula, nasogastric tube injury to the esopha-
gus, poor general condition, and mental change due to hepatic en-
cephalopathy, cardio pulmonary cerebral resuscitation survivor.
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tion procedure had to be stopped in the remaining patient
because of pneumoperitoneum after the puncture, and an in-
troducer-type PEG insertion was completed successfully the
next day.

Complications associated with PEG insertions

We analyzed and compared the two PEG techniques in re-
lation to their complication rates (Tables 3, 4). Seventy-one
cases (56.8%) had no recorded complications, and no signifi-
cant differences were evident between the PEG insertion
types with respect to complications. There were no proce-
dure-related deaths in our study population. Life-threatening
complications that led to shock or transfer to the intensive
care unit occurred in three cases (2.3%), which included ma-
jor bleeding and peritonitis.

The most common acute complication was bleeding that
occurred in 17 cases (12.8%). Most of these cases experienced
minor bleeding; however, two cases experienced life-threat-
ening bleeding complications, and of these, one patient had
undergone a pull-type PEG insertion and the other had un-
dergone an introducer-type PEG insertion. One of these pa-
tients experienced hemoperitoneum that required admission
to the intensive care unit and embolization of the left gastric
artery. The other case of major bleeding involved a patient

whose PEG insertion site bled into the gastric lumen. An ex-
perienced physician had performed the endoscopic insertion
in this case, but he could not find the focus of the bleeding.
The patient later recovered with supportive care. Acute wound
infections occurred in three cases (2.3%), and no significant
difference was found between the pull-type and the introduc-
er-type PEG insertions with respect to the acute wound infec-
tion rate.

Among the chronic complications that we assessed, wound
problems were the most common with 11 cases (8.8%) affect-
ed. Wound problems were categorized into wound infections
and the presence of granulation. Leakage tended to be more
closely associated with the pull-type PEG insertion technique,
with seven cases (9.9%) who had undergone pull-type PEG
insertions and three cases (5.6%) who had undergone intro-
ducer-type PEG insertions affected, but this difference was
not statistically significant. On the other hand, in comparing
the pull type and introducer type PEG insertion subjects,
tube obstruction occurred in four cases (5.6%) and six cases
(11.1%), respectively, and spontaneous tube removal occurred
in one case (1.4%) and five cases (9.3%), respectively, showing
that they were more common following introducer type PEG
procedure. However, this was also not statistically significant.
In our current analysis also, no buried bumper syndrome nor

Table 3. Acute Complications by Percutaneous Endoscopic Gastrostomy Insertion Types

Variable All type (n=132) Pull type (n=76) Introducer type (n=56) p-value?

Bleeding 17 (12.8) 9 (11.8) 8 (14.3) 0.679

Major bleeding 2(1.5) 1(1.3) 1(1.8) 1.000

Minor bleeding 15(11.4) 8(10.5) 7 (12.5) 0.724
Peritonitis 1(0.8) 1(1.3) 0(0.0) 1.000
Aspiration pneumonia 3(2.3) 2(2.6) 1(1.8) 1.000
Ileus 4(3.0) 3(3.9) 1(1.8) 0.637
Wound infection 3(2.3) 2(2.6) 1(1.8) 1.000

Yp-value was calculated by chi-square test and Fisher’s exact test.
Table 4. Chronic Complications by Percutaneous Endoscopic Gastrostomy Insertion Types
Variable All type (n=125) Pull type (n=71) Introducer type (n=54) p-value?

Wound problem 11 (8.8) 7(9.9) 4(7.4) 0.756

Wound infection 6(4.8) 4(5.6) 2(3.7) 0.698

Granulation tissue 6(4.8) 3(4.2) 3(5.6) 1.000
Leakage 10 (8.0) 7(9.9) 3(5.6) 0.512
Tube obstruction 10 (8.0) 4(5.6) 6(11.1) 0.327
Spontaneous removal 6(4.8) 1(1.4) 5(9.3) 0.084
Buried bumper syndrome 0(0.0) 0(0.0) 0(0.0) NA
PEG insertion with any complication 54 (43.2) 29 (40.8) 25 (46.3) 0.542
PEG insertion with no complication 71 (56.8) 42 (59.2) 29 (53.7) 0.542

PEG, percutaneous endoscopic gastrostomy; NA, not available.
dp-value was calculated by chi-square test and Fisher’s exact test.
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PEG insertion related deaths were recorded.

During the follow-up period, 55 patients in our cohort died
because of underlying diseases and other causes that included
infection. The 30-day mortality rate was 6.5%. However, no
procedure-related deaths were recorded on the patients’ charts.

DISCUSSION

PEG insertion is a common intervention for a variety of
medical conditions. Most of the cases who underwent PEG
insertions in our study had underlying neurological diseases
(58.7%), and malignancy (21.7%) was the second most com-
mon indication for PEG insertion in our cohort. These pro-
portions may have arisen because this study was implemented
in a tertiary hospital. PEG insertion is an established and a
relatively safe procedure for feeding patients, but it is also as-
sociated with several potential complications.*

Low serum albumin levels might be a risk factor associated
with complications or mortality arising from PEG inser-

tions*1°

and most studies have reported an increased risk of
complications when albumin levels decline to less than 3.0 g/
dL. In our study, the baseline albumin levels differed between
the pull-type and the introducer-type PEG insertion groups
(3.0 g/dL vs. 3.4 g/dL; p=0.001). It is unclear; however, wheth-
er the albumin levels in patients who underwent pull-type
PEG insertions had any influence on the frequency of com-
plications.

When a puncture is performed during the PEG insertion
procedure, there is a risk of bleeding. Bleeding to the perito-
neum may occur, but a diagnosis of hemoperitoneum may be
masked for a period of time. If there are no hemodynamic
changes, it is difficult to detect bleeding using a routine test
such as a simple abdominal X-ray. In a Turkish study involv-
ing 81 PEG insertion cases, there was one case (1%) of a
bleeding-related death, which is comparable with the major
bleeding rate of 1.5% in the present study." The most com-
monly reported reason for bleeding after PEG insertion is ul-
ceration of the gastric mucosa that is inferior to the internal
bumper.”” Although uncommon, other causes of gastrointes-
tinal bleeding after PEG insertion include esophageal trauma,
gastric erosions, and unrelated peptic ulcer disease.'>"* Over-
all, the bleeding incidence in the current study cohort was
12.8%, which is higher than that described in earlier reports
(2.5% to 2.8%)."*"> However, no interventions were required
for most of the cases of bleeding following PEG insertions
because bleeding is a natural consequence of puncture;
therefore, it is possible that some of the bleeding events in
the patients who had undergone PEG insertions that were
categorized as complications were not genuine complications.
The incidence of major bleeding was low (1.5%) in the cur-
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rent study cohort. An earlier large-scale study undertaken by
Richter-Schrag et al.'® that involved 1,041 patients, reported a
bleeding incidence of 0.5%. In that study, bleeding was de-
fined as the occurrence of hematemesis, passing blood anally,
or passing blood via the stoma or the PEG tube.

Wound infections typically occur in 5% to 36% of patients
when the pull-type insertion method is used, despite the use
of prophylactic antibiotics."”** In relation to the pull-type
PEG insertion method, it has been suggested that the normal
flora of the oral cavity is moved to the puncture site when the
gastrostomy tube passes through the oral cavity.” Conse-
quently, the pull-type PEG insertion technique is considered
to carry a higher risk of wound infection. In our study co-
hort, however, there were only three recorded cases (2.3%) of
wound infections during the acute phase after PEG insertion,
and no significant differences were found between the pull-
type and the introducer-type PEG insertion techniques in this
regard (2.6% vs. 1.8%).

Opverall, the problems that were associated with the wounds
related to the chronic management of the PEG tubes. The
most common long-term complication in our study popula-
tion related to chronic wound problems, and these had fre-
quencies of 9.9% in the cases that had undergone pull-type
PEG insertions, 7.4% in the cases that had undergone intro-
ducer-type PEG insertions, and 8.8% overall.

In our analysis, leakages seemed to be higher in the pull-
type PEG insertion group and tube obstruction tended to be
more common in the introducer-type PEG insertion group,
but neither finding was statistically significant. The initial
tube diameter used was greater in the pull-type insertion
technique (20 or 22 Fr) compared with the introducer-type
insertion technique (15 Fr), and the difference in the sizes
may have been associated with the leakages and tube ob-
structions. According to The European Society for Clinical
Nutrition and Metabolism guidelines, a 15-Fr PEG tube is
recommended because a smaller diameter may result in ob-
structions.* In the current study, the obstruction rates were
11.1% for the 15-Fr PEG tube and 5.6% for the 20- or 22-Fr
PEG tube, indicating a lower tendency for obstruction when
the PEG tube diameter was above 15 Fr (p=0.327). A previous
study reported that clogging of the PEG tube occurred in up
to 45% of patients unless sufficient care was taken.” The long-
term management of the PEG insertion site is important to
prevent clogging.

Spontaneous removal was more frequent in the introducer-
type PEG insertion group than in the pull-type PEG insertion
group, but this difference was not statistically significant (p=
0.084). In the introducer-type PEG insertion group, the most
likely reason for spontaneous removal was the spontaneous
rupture of the balloon. In this method, the balloon was filled
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with saline and it had a lower durability than the mushroom-
type bumper used in the pull-type PEG insertion technique.
Van Dyck et al.”® reported that spontaneous removals were
significantly higher for the introducer-type PEG insertion
technique (17%) than the pull-type PEG insertion technique
(0%; p<0.05).2

In the current study, there was no evidence of buried bum-
per syndrome within the cohort, which may have been a con-
sequence of the fixed location of the tube. Generally, buried
bumper syndrome is attributed to excessive traction of the
tube towards the exterior of the patient. Previous studies have
reported buried bumper syndrome at rates of between 2%
and 6.1%.***® Comparing our data with those from medical
centers that have reported buried bumper syndrome may
help to further elucidate the causes underlying buried bum-
per syndrome.

There are several notable limitations to this study that are
described next. The study was retrospective in its design and
the data were gathered from patients’ medical records only.
There was also some follow-up loss in our cohort. For chronic
complications such as granulation tissue or wound infection,
there may be the possibility of some missed cases since some
patients may have visited other hospitals following PEG com-
plications. Acute complications were judged by chart review
alone, so there is a possibility of incorrect assessment in this
regard. The mortality caused by PEG insertion was also based
on chart reviews. Regarding chronic-phase diseases and co-
morbidities, the causes of death could not be determined with
certainty for some patients. Furthermore, issues associated
with the PEG insertion sites, for example, infections or other
delayed problems, may have been omitted. Another limita-
tion of our analysis was the small number of complications
and the numbers of cases that were compared were small,
which together may have led to a lack of statistical power;
therefore, future larger scale studies are required.

In conclusion, PEG insertion is considered a safe procedure
to enable physiologic feeding of patients who are unable to eat
normally. No procedure-related deaths occurred among the
141 cases who underwent PEG insertions in this study. In ad-
dition, most of the recorded complications were minor and
no statistical differences were found between the pull-type
and introducer-type PEG insertion methods with respect to
the complication rates. Following PEG insertion, however,
frequent vital sign checks are necessary during the first 24
hours to exclude uncommon but serious complications such
as hemoperitoneum, even if symptoms of gastrointestinal
bleeding are not evident.
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