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Abstract

AIM: To investigate whether single endoscopist-per-
formed percutaneous endoscopic gastrostomy (PEG) is
safe and to compare the complications of PEG with those
reported in the literature.

METHODS: Patients who underwent PEG placement
between June 2001 and August 2011 at the Baskent
University Alanya Teaching and Research Center were
evaluated retrospectively. Patients whose PEG was
placed for the first time by a single endoscopist were
enrolled in the study. PEG was performed using the
pull method. All of the patients were evaluated for their
indications for PEG, major and minor complications re-
sulting from PEG, nutritional status, C-reactive protein
(CRP) levels and the use of antibiotic treatment or an-
tibiotic prophylaxis prior to PEG. Comorbidities, rates,
time and reasons for mortality were also evaluated. The
reasons for PEG removal and PEG duration were also
investigated.

RESULTS: Sixty-two patients underwent the PEG pro-
cedure for the first time during this study. Eight patients
who underwent PEG placement by 2 endoscopists were
not enrolled in the study. A total of 54 patients were in-
vestigated. The patients’ mean age was 69.9 years. The
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most common indication for PEG was cerebral infarct,
which occurred in approximately two-thirds of the pa-
tients. The mean albumin level was 3.04 + 0.7 g/dL, and
76.2% of the patients’ albumin levels were below the
normal values. The mean CRP level was high in 90.6% of
patients prior to the procedure. Approximately two-thirds
of the patients received antibiotics for either prophylaxis
or treatment for infections prior to the PEG procedure.
Mortality was not related to the procedure in any of the
patients. Buried bumper syndrome was the only major
complication, and it occurred in the third year. In such
case, the PEG was removed and a new PEG tube was
placed via surgery. Eight patients (15.1%) experienced
minor complications, 6 (11.1%) of which were wound in-
fections. All wound infections except one recovered with
antibiotic treatment. Two patients had bleeding from the
PEG site, one was resolved with primary suturing and
the other with fresh frozen plasma transfusion.

CONCLUSION: The incidence of major and minor
complications is in keeping with literature. This finding
may be noteworthy, especially in developing countries.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Percutaneous endoscopic gastrostomy (PEG) has been
used widely for the enteral feeding of patients who have
a functioning gastrointestinal tract but are unable to

consume adequate nutrition orally. Patients with cerebro-
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vascular diseases, Parkinson’s disease, dementia and head
injury and those suffering from head and neck cancer and
upper digestive tract cancer are candidates for PEG!.
A PEG tube can be placed using one of four methods:
push (Sachs-Vine), pull (Ponsky), introducer (Russell) or
versa (t-fastener). The pull and push techniques are pre-
ferred because they offer greater safety and efficacy™.
Both minor and major complications may occur during
PEG placement. Major complications associated with
PEG include peritonitis, gastric perforation, esophageal
perforation, gastrocolocutaneous fistula, gastric outlet
obstruction, necrotizing fasciitis and buried bumper syn-
drome. Minor complications include pneumoperitoneum,
temporary ileus, hematoma, hemorrhage, wound infec-
tion, aspiration, tube dislodgement, gastroesophageal
erosion, and gastric ulcer. Other gastrointestinal prob-
lems include gas distension, nausea, emesis, constipation
and diarrhea®”. Tn general practice, a PEG is placed by
two endoscopistsn’s]. The aim of this study is to evaluate
whether single endoscopist-performed PEG is safe and
to compare the major and minor complications of PEG
with those reported in the literature.

MATERIALS AND METHODS

This study was approved by the Baskent University In-
stitutional Review Board and Ethics Committee (Project
No: KA12/150) and supported by the Baskent University
Research Fund. Patients who underwent PEG place-
ment between June 2001 and August 2011 at the Baskent
University Alanya Teaching and Research Center were

evaluated retrospectively. Patients whose PEG was placed
for the first time by a single endoscopist were enrolled
in the study. For all patients, the PEG was placed using
the “pull method”. All of the patients were evaluated for
indications for PEG, major and minor complications of
PEG, nutritional status (prealbumin and albumin levels),
C-reactive protein (CRP) levels and antibiotic treatment
or antibiotic prophylaxis prior to PEG placement. Co-
morbidities and the rates, time and reasons for mortality
were also evaluated, as were the reasons for PEG re-
moval and the duration of PEG placement. The patients’
first-degree relatives were telephoned and interviewed
about the complications associated with the PEG and the
patients’ outcomes.

In our medical center, the standard PEG procedure
was performed by single endoscopist. Before the proce-
dure, permission for PEG placement was obtained from
the patients’ first-degree relative. The procedure was pet-
formed in the intensive care unit. Lidocaine spray was ad-
ministered to the throat for local anesthesia. Midazolam
and/or propofol-based sedation were administered intra-
venously by an anesthesiologist. An upper endoscopy was
performed at the beginning of the procedure to exclude
severe gastric ulceration, vatices and outlet obstruction.
After the stomach was insufflated with air through scope,
the best location for the PEG placement was determined
by pressing a finger slightly against the abdominal wall.
The best location was indicated by the clear indentation
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Figure 1 The best location was indicated by the clear indentation of the
finger observed inside the stomach and the illumination of the abdominal
wall.

of the finger observed inside the stomach on the greater
curvatures and the illumination of the abdominal wall
(Figure 1). The nurse was then given the scope. The
sterile-dressed endoscopist cleaned the abdominal wall
using a povidone-iodine solution. A one-centimeter inci-
sion was made after local anesthetic was applied to the
planned location. The nurse filled the patient’s stomach
with air, and then the endoscopist inserted the needle
of the PEG set through abdominal wall into the fully
insufflated stomach. After removing the trocar, the en-
doscopist passed the guide wire through the needle. The
nurse then caught the guide wire by the snare which was
inserted through the endoscope, the endoscopist then
withdrew the guide wire and the endoscope from the
patient’s mouth. After the endoscopist redressed, at-
tached the guide wire to the PEG tube and the wire was
pulled out of the abdominal wall, moving the PEG tube
down the esophagus. Control endoscopy was performed
to optimally place the PEG tube tip. The PEG tube was
turned to locate the appropriate position and was fixed
with an external device, leaving a 5-mm distance between
the external device and the abdominal wall. This site was
cleaned with povidone-iodine solution and dressed with
gauze. Enteral feeding began 24 h after the procedure
and ensuring that no local wound infection was pres-
ent. The patient was inspected for erythema, induration
and discharge at the PEG site and was assessed using
the scoring system developed by Jain e# al” for PEG in-
fection. The patient was also followed by the nutrition
team for other complications and nutritional status until
discharge. The patient’s family was asked to inform the
nutrition team about possible complications.

Statistical analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences software program (Version
11.0, SPSS Inc., Chicago, IL, United States).

RESULTS

Between June 2001 and August 2011, a total of 82 pa-
tients underwent PEG placement. Twenty patients un-

July 14, 2013 | Volume 19 | Issue 26 |



Erdogan A. Single endoscopist and PEG

Table 1 Demographic and laboratory characteristics of the

study subjects n (%)

Age, yr 69.9+£16.3
Gender, M:F 30 (55.6):24 (46.3)
Comorbidities
Diabetes mellitus 19 (35.2)
Chronic obstructive pulmonary disease 6 (11.1)
Coronary artery disease 11 (20.4)
Cardiac arrhythmia 4(7.4)
Hypertension 20 (37.0)
Chronic renal failure 3 (5.6)
Hyperlipidemia 2(3.7)
Other' 4(7.4)
Antimicrobial therapy prior to PEG 40 (74.1)
Laboratory findings
Leukocytosis (> 11 kg/mm®) 22 (40.7)
CRP elevation (> 8 mg/dL) 48 (90.6)
High CRP (> 80 mg/dL) 22 (41.5)
Low albumin levels (< 3.5 g/dL) 40 (76.9)

1Hydrocephaly, breast cancer, meningioma, chronic liver disease. M: Male;
F: Female; PEG: Percutaneous endoscopic gastrostomy; CRP: C-reactive
protein.

derwent PEG replacement and were excluded from the
study. Sixty-two patients underwent the PEG procedure
for the first time. Eight of these procedures were pet-
formed by 2 endoscopists and were excluded from the
study. A total of 54 patients were enrolled in the study.
Indications were cerebral infarct in 39 patients (72.2%),
cardiac arrest and cerebral ischemia in 4 patients (7.4%),
dementia in 7 patients (12.9%), head trauma in 3 patients
(5.6%), and cancer in 1 patient (1.9%).

Of the patients whose PEG was placed for the first
time, 24 (46.3%) were women and 30 (55.6%) were men.
The mean age was 69.9 years. The comorbidities accom-
panying the patients’ primary disease were hypertension,
diabetes mellitus, cardiac arrhythmia, coronary artery
disease, chronic obstructive pulmonary disease, chronic
renal disease, hyperlipidemia and hydrocephaly. The
mean albumin levels were 3.04 + 0.7 g/dL, and 76.2%
were below normal values. The mean CRP level was high
in 90.6% of patients prior to the procedure (Table 1). In
our study, 74.1% of the patients received antibiotics ei-
ther for prophylaxis or for treatment for infections prior
to the PEG procedure. The demographic, clinical and
laboratory characteristics of the study subjects are shown
in Table 1.

After hospitalization, the mean time past until PEG
placement was 22 + 15.6 d. Buried bumper syndrome
was the only one major complication (1.6%), and it oc-
curred in the third year in one patient. In that case, the
PEG was removed, and a new PEG tube was placed sur-
gically. Eight patients (15.1%) experienced minor com-
plications, 6 (11.1%) of which were wound infections
and 2 of which (3.7%) were bleeding. All wound infec-
tions except for 1, which resulted in the removal of the
PEG, recovered with antibiotic treatment. Two patients
experienced bleeding from the PEG site; one patient was
receiving anticoagulation therapy. One case resolved with
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primary suture, and the other resolved with fresh frozen
plasma transfusion.

The first-degree relatives of all of the patients were
interviewed by phone. The family members of 6 of the
54 PEG patients could not be reached by telephone, so
we do not have long-term follow-up results for these pa-
tients. In our study, 1 mo survival was 85.4%, and three-
month survival was 41.7%. Twenty-nine patients died
during follow-up. The PEG indications for the patients
who died were as follows: 14 had cerebral infarct, 3 had
head trauma, 2 had cardiac arrest and cerebral ischemia
and 1 had cancer. Mortality was not related to PEG
placement in any of the patients and mainly depended
on the underlying medical problems. The PEG tube was
withdrawn in seven patients after they regained swal-
lowing function and in one patient with an uncontrolled
local wound infection. As of this writing, eleven patients
live with the PEG tube, and 6 of them underwent PEG
replacement during follow-up. To date, their relatives
have not mentioned any problem related to the PEG in
follow-up telephone interviews.

DISCUSSION

Although PEG is usually a safe procedure, certain com-

plications can occur that may cause mortality, especially
in patients with comorbidities. In our study, no mortality
was associated with the PEG procedure. Buried bumper
syndrome was the only major complication, and it oc-
curred in only one patient (1.9%) in the third year of
PEG placement. Minor complications occurred in 15.1%
of patients, and most of these complications were wound
infections.

Survival is an important endpoint in PEG studies.
One-month survival is approximately 80% to 90% in
most reports[m'm. Similar to our study, the most fre-
quent indication for PEG insertion was a neurological
condition, and several studies reported that stroke was

. . . 122
the most common indication'

. In our study, one-
month sutrvival was 85.4%, and three-month survival was
41.7%. Buried bumper syndrome is an uncommon but
severe complication of the procedure. It usually occurs
after four months of PEG placement; however, it has
also been reported to occur as late as 7 years after place-
ment”"", Rino ez al” reported this complication as early
as 5 d after the procedure. Finocchiaro ef a/'” reported
that one hundred twenty-eight patients were followed
long-term for more than 31 d; major complications oc-
curred in 3% of the patients, 2 of whom had buried
bumper syndrome. Other major complications included
1 case of aspiration pneumonia and 1 case of subcutane-
ous abscess. In our study, buried bumper syndrome was
the only observed major complication, and it occurred 3
years after the procedure. In the patient with buried bum-
per syndrome, the PEG tube was successfully surgically
removed, and a new PEG tube was placed viz the same
procedure.

As in our study, the most common complication of
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PEG was infection, which sometimes results in the re-
moval of the PEG tube!"™'”. In a prospective study in
which antibiotic prophylaxis was not given, the rate of
peristomal infection was 33.6%". Another study reported
wound infections rates of up to 18%, and antibiotic pro-
phylaxis was shown to reduce the rate to neatly 3%,
In a prospective, randomized, double-blind, placebo-
controlled study by Jain ez al”, antibiotic prophylaxis with
cefazolin was associated with decreased local PEG site
infection. In a meta-analysis by Jafri ez al™” antibiotic
prophylaxis before the PEG procedure was effective in
reducing postprocedure local infection rates. In our study,
74.1% of the patients received antibiotics for either pro-
phylaxis or the treatment of infections prior to the PEG
procedure. The local wound infection rate was 11.1%,
which is comparable to the rates reported by other stud-
ies in the literature. Only one patient developed a PEG
site infection that did not resolve with antibiotic therapy;
in this case, the PEG was removed. The other minor
complication in our study was bleeding from the PEG
puncture site, which occurred in two patients. One pa-
tient was treated with fresh frozen plasma, and the other
was treated »iz primary suture of the abdominal wall ves-
sel. Bleeding from the puncture site occurs as a result of
a puncture of the abdominal wall vessel soon after the
procedure. It can also be treated by tightening the outside
apparatus of the PEG tube. Singh ez al™ reported that
gastrointestinal bleeding after PEG placement occurred
in 3.3% of patients, and bleeding directly attributed to
PEG was noted in 0.4%.

Many factors contribute to PEG complications. The
PEG tube placement team’s experience, the PEG tube
size, underlying malignancy and the institution in which
the PEG procedure is performed are risk factors for
wound infection. Low albumin levels and high CRP lev-
els, age over 65 years and low BMI have also been associ-
ated with increased mortality tisk!™***. In our study, the
mean age was 09.9 years. High CRP levels were found in
41.5% of the patients, and low albumin levels were found
in 76.9%. Although these unfavorable parameters existed
prior to the procedure, there was no evidence of mortal-
ity related to PEG.

The nonrandomized and retrospective nature of our
study ate its restrictions. A prospective and randomized
study might better define the safety and appropriateness
of the single endoscopist-performed procedure.

In conclusion, the major and minor complications
of single-endoscopist PEG are consistent with those re-
ported in the literature for PEG procedures performed
by two endoscopists. This finding may be noteworthy,
especially in developing counttries.

COMMENTS

Background

Percutaneous endoscopic gastrostomy (PEG) is lifesaving for patients who can-
not feed orally for certain reasons. PEG is routinely placed by two endoscopists
and carried inherent complications, some of which are life-threatening. It is not
known whether PEG placement performed by a single endoscopist is safe or
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appropriate.

Research frontiers

The complications of PEG are significant. No study has reported the single-
endoscopist PEG procedure or its related complications.

Innovations and breakthroughs

Although this study is retrospective and lacks the advantages of prospective
and randomized trials, it provides important information indicating that PEG
procedures can be applied by a single endoscopist, and the complications
encountered are similar to those reported in other studies of PEG performed by
two endoscopists.

Applications

Single endoscopist-performed PEG may be an appropriate and safe method for
performing the procedure, especially in developing countries.

Peer review

This is a well-written retrospective study about the PEG procedure, which is
performed here by a single endoscopist. The results show that it may be safe
and appropriate for a single endoscopist to perform PEG. This study may lead
to prospective and randomized trials in this field.
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