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Abstract

Aim of this study is to evaluate the indications, complications and results of patients undergoing percutaneus endoscopic gastrostomy. In our study, we
evaluated the outpatients or hospitalized patients applying to Turgut Ozal Medical Center between April 2008-November 2010. 247 patients who would be
unable to perform oral feeding for at least 4 weeks and underwent for PEG procedure were evaluated retrospectively. PEG procedure was performed 296 times
on 247 cases. The most common indication for PEG has been neurological diseases (39.2%), other indications follow up in order with respiratory failure
(10.5%), multiple trauma (10.1%), hypoxic encephalopahty (8.6%) and the other diseases (6.5%). Complications associated with PEG were wound infection
(5.6%), tube blockage (3.2%), tube fracture (2.4%), tube leakage (2.4%), breakage (2.4%), and buried bumper syndrom (3.2%). Overall minor complication
rate was %13,7, and overall major complication rate (buried bumpersyndrome) was 3.2%. The most common complication was wound infection. During
follow-up, 102 patients died of primary disease. 30 days (early) and 1 year mortality rates were 14.3% and 39.5%. Overall mortality rate was 41,3% and mean
survival was 17.34 + 0.7 months. PEG tube was removed in 10 cases because of a adequate oral intake. The mean duration of a PEG tube stay was 16 £+ 1.2
months. PEG is a procedure requiring no general anesthesia with low morbidity and mortality rates. It is also an effective, safe method which can be performed

at the bedside. It should be one of methods prefered for patients who need long-term enteral nutrition.
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Introduction

Percutaneous endoscopic gastrostomy (PEG) is a method
applied to provide enteral nutrition to patients unable to
take a sufficient level of nutrition orally. The
gastrointestinal system is preferred for patients with a
normal and generally long-term requirement for enteral
nutrition [1]. The application of PEG is a procedure made
under local anaesthesia with the aid of endoscopy. Apart
from in the endoscopy unit, it can also be applied at the
bedside with a low level of sedation [2]. Compared to
surgery, it has been reported to have few complications,
have a shorter hospitalisation period and be more cost-
effective [3-5]. A wide range of indications are defined for
the use of PEG tube. It is primarily used in cases of
neurological impairments associated with cerebrovascular
stroke and stenosing tumours of the head and neck region
and the upper gastrointestinal system [6,7]. Other
indications for use are chronic gastrointestinal stenosis and
decompression in the ileus [8]. The aim of this study was
to evaluate the complications and results of patients
following PEG tube placement for various indications and
to make a contribution to the relevant literature.
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Material and Method

A retrospective evaluation was made of patients with PEG
tube placement in the Gastroenterology Clinic of Inonu
University Turgut Ozal Medical Centre between April
2008 and November 2010. Patients who would be unable
to perform oral feeding for at least 4 weeks underwent for
PEG procedure. The patients were evaluated according to a
form created for the study. The demographic data, primary
diagnosis, co-morbidities, time of PEG application,
duration of PEG use, indications for change, complications
which developed after PEG application and duration of
survival were the values taken for evaluation.

Patients were excluded if aged below 18 years, if the PEG
follow-up records could not be accessed, if there was
insufficient information in the records and the patient could
not be reached by telephone. From an initial total of 257
patients, 10 did not meet all the inclusion criteria, so were
excluded, leaving a total of 247 patients with 296 PEG
applications for evaluation.

Percutaneous Endoscopic Gastrostomy Procedure

The procedure was applied in the endoscopy unit or on the
ward where the patient was being treated for their general
condition. For hospitalised patients who were not receiving
antibiotics, 2gr cefazolin sodium was administered IV as
prophylaxis at 30 mins prior to the procedure. Antibiotic
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prophylaxis was not administered to outpatients. Before
starting the procedure, midazolam (0.05-0.1 mg/kg)
sedation was administered intravenously if the patient was
not intubated, then oxygen saturation was monitored and
pulse with pulse oxymetry.

The procedure was applied by 2 gastoenterologists and an
experienced assistant nurse. One of the gastroenterologists
applied the endoscopy procedure and the other determined
the location to place the PEG, sterilised the area and
completed the procedure. The PEG was applied with the
standard pull technique following 8 hours fasting using the
Flexiflo Inverta-PEG 20 Fr kit (Abbott, Ireland). After the
procedure, the distance of the external bumper from the
skin was checked and after 4 hours nutrition was started
with the appropriate nutritional products. No endoscopy
check was made after the procedure. All patients were
followed up 30 days after the PEG procedure and were
evaluated in respect of complications. Patients were then
followed up at 6-month intervals or when problems
occurred. Approval for the study was granted by the Turgut
Ozal Medical Centre Ethics Committee. Informed consent
was obtained from all the patients or their relatives.

In the statistical analysis, qualitative data were expressed
as number and percentage and quantitative data with
standard deviation. Survival was evaluated with Kaplan-
Meier analysis.

Results

PEG was applied to a total of 247 patients, comprising 134
(54.2%) males and 113 (45.7%) females, between April
2008 and November 2010. The mean age of the patients
was 61+17 years (range, 18-90 years). When the patients
were examined in respect of indications, the most common
reason for PEG was cerebrovascular diseases in 97 patients
(39.2%). The indications of the patients are given in detail
in Table 1. Co-morbidities were determined in a total of 34
(14.7%) patients. The most common diseases were heart
failure and chronic obstructive pulmonary disease (COPD).
Other additional diseases are shown in Table 2. The
patients were evaluated on the 30th day and at 6 month
intervals in respect of complications. In cases of early
complications and problems related to the use of PEG,
patients were called for follow-up early. Complications
were seen in a total of 42 (16.8%) patients, of which 8
(3.2%) were major and 34 (13.6%) were minor. The most
common minor complication was wound site infection in
14 (5.6%) patients. The distribution of complications is
shown in

Table 3. The PEG tube was removed from 10 patients as
they started to take sufficient oral nutrition. The mean
duration of the PEG was 16+1.2 months (range, 13.5 —
18.4 months; CI 95%) (Figure 1). A total of 102 patients
died during the follow-up period. The mean survival
following PEG placement was 17.34+0.7 months (range,
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15.84 -18.84; CI 95%). As 35 patients died during the 1st
month, the early mortality rate was calculated as 14.1%.
The mortality rate of the 1st year was calculated as 39.5%,
the 2nd year as 42.7%. At the 30th month, as there was a
survival rate of 58.7%, the total mortality rate was
determined as 41.3%. The survival analysis of the patients
is shown in Figure 2.

Figurel. Survival analysis according to duration time of PEG stay
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Figure 2. Survival analysis after PEG insertion
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Table 1. Distribution of etiologies in patients underwent PEG procedure.

n %
Cerebrovascular Disease 97 39.2
Chronic Neurological Diseases 26 10.5
Multitrauma 25 10.1
Hypoxic encephalopathy 21 8.6
Malignancy 8 33
After neurosurgery operation 12 4.8
Nasopharynx /Larynx tm 9 3.6
Respiratory failure 26 10.5
Heart failure 7 2.9
Others 17 6.5

PEG: Percutaneous endoscopic gastrostomy
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Table 2. Complications of PEG procedure

Minor complications n %
Wound infection 14 5.6
Tube blockage 8 32
Leakage 6 2.4
Breakage 6 2.4

Major complications
Buried bumper syndrome 8 3.2

PEG: Percutaneous endoscopic gastrostomy

Table 3. Co-morbid Diseases

n %
Cerebrovascular disease 3 1.3
Parkinson disease 4 1.7
Heart failure 6 2.5
Pneumonia 4 1.7
COPD 5 2.1
Malignancy 4 1.7
Heart failure+ COPD 3 1.3
Chronic renal failure 1 0.4
Hypertension 4 1.7

COPD: Chronic obstructive pulmonary disease
Discussion

Adequate nutrition assumes an extremely important role in
the treatment and follow-up of several diseases. Enteral
nutrition is known to have positive effects on the intestinal
system. For the nutrition of patients who cannot obtain
sufficient nutrition orally, PEG is the easiest route to be
used. Since it was first described in 1980, its use has
spread at increasing rates [1]. In patients requiring long-
term enteral nutrition, PEG is preferable to nasogastric
catheter as it does not create nasal irritation or
psychological stress, shortens the hospital stay and there is
less aspiration of stomach contents [9.10]. In a study by
Norton et al, of patients with cerebrovascular disease in the
early stage of PEG nutrition, it was shown that compared
to patients with nasogastric nutrition, there was no lack of
daily calorie requirement, hospital stay was shortened and
mortality rates were reduced [11]. While the first
applications were only for neurological diseases and head
and neck trauma, the indication range has widened in
recent years to include respiratory failure, head and neck
cancers, malnutrition, recurrent aspiration pneumonia, fluid
electrolyte disorders and other oropharyngeal diseases with
swallowing difficulties. In a retrospective study comparing
the indications for the use of PEG tubes in the years
between 1992 and 2002, a decrease was determined in the
rates of patients with cerebrovascular diseases (33-29%),
chronic motor neurone disease (27-11%) and multiple
sclerosis (8-4%) and an increase in diseases related to the
head and neck (16-24%) and other indications (respiratory
failure, aspiration pneumonia etc, 16-31%) [12]. In the
current study, the indications for the application of PEG to
247 patients were consistent with literature with the highest
rate of 39% for cerebrovascular disease. Other indications
were chronic neurological disease (9%), multi-trauma
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(10%), respiratory failure (10%), hypoxic encephalopathy
(8%), following neurosurgery (5%), Ear Nose and Thorat
(ENT) diseases (3%), malignancies (3%) and other
indications (17%). Compared to surgical gastrostomy, PEG
is a safer method with lower mortality and complication
rates. Moreover, the application does not require general
anaesthesia, can be applied at the bedside, provides a more
rapid start to nutrition, has a shorter hospital stay and lower
costs compared to surgical gastrostomy [13-15]. Despite
success rates of over 95% of PEG applications,
complications have been reported related to the PEG
procedure [16,17]. PEG complications are defined as major
and minor, separated into 3 groups of complications during
upper GIS endoscopy before the procedure, those directly
related to the PEG procedure and those which develop
during use of the PEG tube after the procedure [18]. In a
large meta-analysis by Wollmann et al, of 4194 PEG
applications, morbidity related to the PEG procedure was
reported as 9.4% and mortality as 0.53% [19]. In another
study of 103 cases, minor complications such as tube
loosening, tube removal, leakage, blockage or skin
infection were reported at the rate of 10.7% and major
complications such as, peritonitis and fistula at 0.97% [20].
Although several studies in literature have reported PEG-
related complications at rates varying from 12% to 43%,
only 1-3% of these are major complications [8,16,21,22].
In the current study, no complications were seen directly
related to the PEG procedure and the rates of minor
(13.7%) and major (3.2%) complications which developed
are consistent with those in literature.

In the current study, a total of 42 complications developed
following PEG, 33.3% of mindr complications which were
wound site infections, as the most commonly seen
complication. The frequency of wound site infection in
literature has been reported to vary between 3-65%
depending on the defining criteria, whether or not
antibiotic prophylaxis has been given and the duration of
follow-up [23,24]. Antibiotics were taken by all the
hospitalised patients in the current study, as those who
were hospitalised and not receiving antibiotics were
administered with 2gr cefazolin sodium parenterally as
prophylaxis. No prophylactic antibiotics were given to
outpatients. No comparison was made in the current study
between the group who received antibiotics and those who
did not in terms of wound site infection. Although the need
for antibiotic prophylaxis has been reported in the latest
guidelines, there are conflicting resuts in literature [25,26].
No major complications were observed in the current
study, such as peritonitis, haemorrhage, aspiration,
necrotising fasciitis and gastrocolocutaneous fistula. A
rarely seen late complication of PEG is buried bumper
syndrome, which in literature this has been defined as the
bumper emerging from the submucosa and outside the
stomach by erosion of the stomach wall [27]. In general,
the prevalence of buried bumper syndrome varies between
0.3%- 2.4% (28,29]. As 8 patients (3.2%) in the current
study were determined with buried bumper syndrome, this
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rate was found to be a little higher than that in literature.
Other minor complications (tube blockage, leakage and
breakage) in the current study were seen to be consistent
with rates in literature [30,31]. Although there is a high
value of evidence related to the decrease in mortality rates
in some particular patient groups with PEG nutrition, such
as those with stroke-related dysphagia and amiotrophic
lateral sclerosis, there is very little evidence on this subject
within general patient groups [32,33]. Previous studies
have reported mortality rates in the first 30 days as
between 9-18% and 4-31% (34-36]. Successful results of
long-term mortality from PEG tube nutrition have not been
well-examined. In a study of 97 cases by Taylor et al, the 1
month mortality rate was determined as 22% and the main
reasons for deaths within the first 30 days were reported to
be associated with comorbidities such as pneumonia, heart
disease and cerebrovascular diseases [37]. In literature,
early and long-term mortality rates have not been
determined as high in patients with specific indications or
diagnoses, but in contrast, high hospital mortality and 6-
month mortality rates in patients with severe complications
following PEG procedure have been reported (47.4% and
82.4% respectively). In the same study, following high
mortality rates associated with complications developing in
the first 30 days, the survival curve was observed to
progress in parallel with those with no complications [37].
In a retrospective multi-centre study of geriatric patients,
the mortality rate in the first 30 days was determined as
5%, at the end of 1 year as 25% and the total mortality rate
was reported as 53% with death associated with PEG
procedure in 8 patients [38].

In the current study the mortality rate in the first month
was determined as 14.1% and the total mortality rate as
41.3%. Mortality was not related to the PEG procedure in
any patient. Every study has different conditions and
although the early mortality rates of the current study were
consisent with those in literature, the total mortality rate
was seen to be at the lower general limit. The early stage
mortality rates not related to the PEG tube, have shown
differences depending on the age of the patient and the
primary disease. Factors affecting mortality have shown
differences between studies. While some studies have
reported high mortality rates in cancer patients, others have
stated higher rates in patients with dementia [21,39,40]. In
the current study, nutrition was started within 3-4 hours of
the PEG procedure. Routine endoscopic checking was not
applied in the current study. However, in 2 cases, sufficient
nutrition was not obtained via the catheter and because of
leakage from the side of the catheter, a decision could not
be made so an endoscopic check was applied. As a result
of the endoscopy, it was observed that buried bumper
syndrome had started in these 2 patients in the early stage.
Cases of buried bumper syndrome in the early stage have
been reported in literature [41]. Endoscopy checking has
not been deemed necessary as a routine procedure but has
been recommended when there is suspicion of the location
of the bumper in the stomach [42,43].
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In the light of all these results, despite the high success
rates of PEG applications, complications and mortality
rates show a great many variables because of an increase in
the indications for use and the primary diseases of the
patients. In conclusion, PEG can be considered to be one of
the safe, effective methods with low morbidity and
mortality rates with no requirement for general anaesthesia.
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