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ABSTRACT

Introduction: Percutaneous endoscopic gastrostomy (PEC) is a safe and effective endoscopic surgical procedure for enteral
access and gastrointestinal decompression, and it is an excellent alternative to surgical gastrostomy. There are various clinical
indications and these mainly include the need for prolonged enteral nutritional support due to complications from neurological,
geriatric and oncological diseases and decompression of the gastrointestinal tract. Although safe and effective, a number of
possible complications relating to the time (early or late complications) and severity (minor or major complications) may occur.
Objective: To evaluate the indications and complications relating to PEG among selected patients at the digestive endoscopy
service of a regional referral hospital. Materials and methods: A retrospective study on patients who underwent PEG between
May 2013 and April 2015 was conducted. The patients were identified through searching the medical records and using a
standardized data form. Results: 53 cases were analyzed. The average age was 70.47 years and 60.37% of the patients were
women. The main indication identified was the need for enteral nutritional support, and 73.58% of these indications were
derived from neurological complications, 15.09% from geriatric complications and 9.43% from oncological complications
and 1.88% were due to gastrointestinal decompression. Complications occurred in 24.52% of the cases: 23.07% were major
and 76.93% were minor. Regarding the time, there were eight cases of late complications and five of early complications.
Conclusion: PEC was shown to be an effective and safe method for enteral access. The indication and complication rates were
similar to those reported in the literature.
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RESUMEN

Introduccién: La gastrostomia endoscépica percutdnea (GEP) es un procedimento endoscépico-quirirgico seguro y efectivo
para el acceso enteral y para la descompresion gastrointestinal, constituyéndose como una excelente alternativa a la gastrostomfa
quirdrgica. Las indicaciones clinicas son variadas y comprenden principalmente: necesidad de soporte nutricional enteral
prolongado por complicaciones de las enfermedades neurolégicas, geriatricas y oncolégicas, asi como la descompresién
del tracto gastrointestinal. Aunque es segura y eficaz, se puede producir una serie de posibles complicaciones relacionadas
al momento (precoz temprano o tardio) de la realizacién del procedimiento y a la gravedad (mayor o menor). Objetivo:
Evaluar las indicaciones y complicaciones relacionadas a la realizacién de la GEP en pacientes seleccionados de un sector de
endoscopia digestiva de un hospital regional de referencias. Materiales y métodos: Fue realizado un estudio retrospectivo de
los pacientes sometidos a la GEP en el periodo de mayo de 2013 a abril de 2015. Los pacientes fueron identificados a partir
de la investigacién de los registros y formulario estandar de datos. Resultados: Fueron analizados 53 casos. La edad media fue
de 70,47 aftos con un 60,37% del sexo femenino. La indicacién principal verificada fue la necesidad de soporte nutricional
enteral, siendo 73,58% por complicaciones neurolégicas, 15,09% geriatricas, 9,43% oncolégicas; y 1,88% de las indicaciones
fueron para descomprensién gastrointestinal. Ocurrieron complicaciones en 24,52% de los pacientes: 23,07% mayores y
76,93% menores. En relacién al momento, fueron verificados ocho casos de complicaciones tardfas y cinco de complicaciones
precoces (tempranas). Conclusién: La GEP se mostré como un método eficaz y seguro para el acceso enteral. Los indices de
complicacién fueron semejantes a los datos evidenciados en la literatura.

Palabras clave: Gastrostomia; Endoscopia; Complicaciones (fuente: DeCS BIREME).

INTRODUCTION not only to improve these patients nutritional status
and life expectancy, but also to improve their quality of
Percutaneous endoscopic gastrostomy (PEC) is an  life, which is not necessarily correlated with nutritional
endoscopic surgical procedure that is used to provide — improvement .
prolonged enteral nutrition for patients with limited
capacity for oral ingestion whose gastrointestinal tract PEG was first described by Dr. Michael W. L.
is functional 1. The objective in performing PEG is  Gauderer in the United States during the 1970s and it
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has become widely disseminated since then . Today,
several techniques for performing the procedure exist,
among which the traction technique is the one most
used ©.

There are various clinical indications and these
include the need for prolonged enteral nutritional
support (more than four weeks) due to incapacity for
oral feeding caused by complications from neurological,
geriatric and oncological diseases; decompression of
the gastrointestinal tract; and others (administration
of unpalatable medications, gastric fixation in cases of
volvulus or diaphragmatic hernia and furnishing of a
gastric access for endoscopic procedures ©7.

The two main indications for performing PEG are
the need for prolonged enteral access in patients
without the capacity for sufficient oral ingestion due to
reversible or irreversible neurological dysfunctions; and
decompression of the gastrointestinal tract ©.

Contraindications have also been mentioned in a
diversity of worldwide consensuses and guidelines.
Several conditions relating to patients’ general state,
comorbidities, anatomical abnormalities or other
factors may make it impossible to perform PEG either
definitively (absolute contraindications) or momentarily
(relative contraindications) ©.

The absolute contraindications include: refusal to
agree with the free and informed consent statement;
severe coagulopathy; hemodynamic instability and
sepsis; severe ascites; peritonitis; infection of the
abdominal wall at the site selected for puncture; signs
of peritoneal carcinomatosis; interposition of organs
(for example, the liver, spleen and colon); previous
history of total gastrectomy; obstruction of the gastric
outlet; and severe gastroparesis ©.

The main relative contraindications involve:
presence of neoplasms of the oropharynx or esophagus,
since these represent a potential risk of implantation
of tumor cells along the path of the PEG; previous
abdominal surgery; hepatosplenomegaly; peritoneal
dialysis; and portal hypertension with esophageal and
gastric varices ®19.

It should be emphasized that three basic safety
principles need to be respected in performing PEC:
gastric distension during the endoscopy; viewing
of finger pressure on the anterior gastric wall and
transillumination of the abdominal wall ©.

The present study had the objective of evaluating the
indications and complications relating to performing
PEG on selected patients at a digestive endoscopy
service in a regional referral hospital.
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MATERIALS AND METHODS

A retrospective study was conducted with 53
patients who underwent PEG at the Hospital, between
May 2013 and April 2015.

The exclusion criteria were: previous subtotal
gastrectomy surgery; obstructive head-and-neck or
esophageal tumor impervious to passage of a 9.8 mm
conventional device; refusal by the patient; or absence
of visible transillumination during the PEG procedure.

The patients were identified through searching
the medical records and by a study entry form. Only
the patients who have signed the free and informed
consent statement were described in this study.

The PEG procedures selected for analysis were
performed by means of the traction technique, using
a video gastroscope (Pentax EPK-1000). Kits were used
for the primary percutaneous enteral access (EndoVive
PEG pull, Boston Scientific®), along with exchange
devices (Tri-Funnel, BARD®).

All the examinations were conducted by two trained
endoscopists. The patients underwent sedation,
aided by an anesthesiologist. Intravenous antibiotic
prophylaxis using a first-generation cephalosporin
(Kefazol® 2g) was administered 30 minutes before each
procedure, for the patients who were not already using
broad-spectrum antibiotics.

All the variables were firstly described descriptively.
For the quantitative variables, this analysis comprised
observation of the minimum and maximum values
and calculation of the means, standard deviations and
medians. For the qualitative variables, the absolute
and relative frequencies were calculated. To test the
homogeneity between the proportions, the chi-square
or Fisher exact test was used. The significance level
used for the tests was 5%.

RESULTS

Among the 53 patients analyzed, 32 (60.38%)
were female and 21 (39.62%) male. Their mean age
was 70.47 years, with a minimum of 16 years and
maximum of 93 years; 70% were aged 65 years or over.
The median age was 77 years.

The indications for the PEG procedure were
neurological diseases (73.58%), followed by geriatric
and oncological diseases (15.1% and 9.4%, respectively).
Furthermore, there were a small number of indications
for decompression of the gastrointestinal tract (1.9%).

Regarding the time and severity of the complications,
61.5% were late complications and 69.2% were minor
complications (Table 1).
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Table 1. Distribution of the frequencies of the 13 cases
of complications, according to time and severity.

Complication Category n %
Time Early 5 38.5
Late 8 61.5
Severity Minor 9 69.2
Major 3 231

Major and minor 1 7.7

Table 2 shows a comparison of genders in relation to
age and indication.

We observed that the gender groups did not present
any significant difference in relation to age or indication.

Table 3 shows a comparison between age groups
and indications.

We observed that the age groups did not present any
significant difference in relation to indication.

Table 4 shows a comparison between the groups
with and without complications.

We observed that the groups did not present
significant differences in relation to age, sex or
indication.

Table 5 shows a comparison between the early and
late complication groups.

We observed that these groups did not present
any significant differences in relation to age, sex or
indication.

Table 6 shows a comparison between the groups of
degrees of complication.

We observed that the groups did not present
any significant differences in relation to age, sex or
indication.

Table 3. Absolute and relative frequencies of age and
indications according to gender.

Age
<65 years 2 65 years
(n=16) (n=37)
Variable n % n % p*
Indication 0.125*
Neurological 11 688 28 757
Geriatric 1 6.2 7 18.9
Oncological 3 18.8 2 54

Decompression of
gastrointestinal tract 1 62 0 0.0

* Descriptive probability level from Fisher exact test.
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Table 2. Absolute and relative frequencies of age and
indication according to gender.

Gender
Female Male
(n=32) (n=21)
Variable n % n % p
Age 0.835*
<65 years 10 313 6 28.6
=65 years 22 6838 15 714
Indication 0.117*
Neurological 26 813 13 619
Geriatric 5 15.6 3 14.2
Oncological 1 3.1 4 191

Decompression of
gastrointestinal tract 0 0.0 1 48

* Descriptive probability level from chi-square test.
** Descriptive probability level from Fisher exact test.

DISCUSSION

PEG has been shown to be an efficient method
for interventions in cases requiring enteral nutritional
support. With regard to the two main indications that
are generally seen (prolonged enteral access in patients
with insufficient capacity for oral ingestion due to
either neurological dysfunctions or decompression of
the gastrointestinal tract) ®. The present study likewise
found that enteral access was most frequently indicated
for patients with neurological diseases, accounting for
73.6% of the cases analyzed.

The next most frequent indication was complications
resulting from problems with deglutition due to geriatric
conditions, which were responsible for 15.1% of the

Table 4. Absolute and relative frequencies of age,
gender and indication according to complication group.

Complication
No(n=40) Yes(n=13)
Variable n % n % p
Age 0.499*
<65 years 11 275 5 385
265 years 29 725 8 615
Gender 0.228*
Female 26 65.0 6 462
Male 14 350 7 538
Indication 0.815*
Neurological 30 750 9 692
Geriatric 5 12.5 3 231
Oncological 4 10.0 1 7.7

Decompression of
gastrointestinal tract ! 25 0 0.0

* Descriptive probability level from Fisher exact test.
** Descriptive probability level from chi-square test.
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Table 5. Absolute and relative frequencies of age,
gender and indication according to the time of the
complication.
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Table 6. Absolute and relative frequencies of age,
gender and indication according to the degree of
complication.

Time of complication

Degree of complication

Early(n=5) Late(n=8) No(n=40) Yes(n=13)
Variable n % n % p* Variable n % n % p*
Age 0.565 Age 0.706
<65 years 1 20.0 4 50.0 <65 years 3 333 3 333
=65 years 4 80.0 4 50.0 =65 years 6 66.7 6 66.7
Gender 0.592 Gender 0.192
Female 3 600 3 375 Female 5 556 0 0.0
Male 2 400 5 625 Male 4 444 3 100.0
Indication 1.000 Indication 0.736
Neurological 4 800 5 625 Neurological 5 556 3 333
Geriatric 1 20.0 2 250 Geriatric 3 333 0 0.00
Oncological 0 0.0 1 12.5 Oncological 1 1.1 0 0.00

* Descriptive probability level from Fisher exact test.

cases. Regarding decompression of the gastrointestinal
tract, there was only one case. This difference in relation
to previous studies may have been due to the number
of subjects included in the study. A more representative
sample might have led to different percentages of
indications observed.

There are other indications considered important
such as obstructive lesions of the aerodigestive tract
(seen in 5.66% of the cases) 7'". However, it needs to
be borne in mind that the hospital of the present study is
located in a municipality in which the adult population
over 55 years of age and the elderly population are
greater than in other Brazilian cities, including the state
capital "?. This variable may have contributed towards
the considerable prevalence of neurological cases and,
especially, geriatric cases. In fact, in the present study,
the patients mean age was 70.47 years, without any
significant difference between the genders, even though
females predominated slightly, accounting for 60.4% of
the sample. The mean age found and the low difference
between the genders is in line with the literature 2.

Regarding the types of complications, no problems
relating to upper digestive endoscopy were seen: such
conditions are considered to be rare, according to the
literature ®. Regarding early and late complications,
a total of eight late and five early complications was
seen. Among these, loss or accidental/inadvertent
dislodgement of the tube was the most frequent late
complication. This differ from findings in the literature,
where formation of local granuloma has been reported
to be the commonest late complication, with prevalence
of around 43% in some studies ©. This can be explained
by the absence of long and regular follow-up.

The complications relating to the PEG procedure
itself can be classified as either early (within the first
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* Descriptive probability level from Fisher exact test.

15 days) or late (beyond the first 15 days). Minor
complications relating to the post-procedure period
are treated conservatively, while major complications
may require hospitalization, transfusion of blood
concentrates, endoscopic therapy and/or surgery,
depending on the severity of the complication 4.

It has been observed that the complications classified
as minor and major differ from each other 420,
The minor complications may include: peristomal
infection, self-limited bleeding, non-complicated
pneumoperitoneum, extravasation of content, local
granuloma, peristomal dermatitis, late accidental
dislodgement, probe obstruction, probe degradation,
distal migration of the probe and enlargement of
the stoma, among others. The most frequent minor
complications are peristomal infections ?". The major
complications may include: buried bumper syndrome,
high-output gastrocutaneous fistula, cellulitis, stenosis
of the puncture site, peritonitis, early accidental
dislodgement, perforation of hollow viscera or solid
organ, aspiration, upper digestive hemorrhage and
tumor implantation in the stoma, among others.

The most prevalent late complication is formation of
granulation tissue in the stoma of the gastrostomy ©2.
Minor complications associated with PEG tend to
occur more frequently than do major complications,
with rates of around 13% to 43% and 0.4% to 8.4%,
respectively 7.

Data gathered from the literature indicate that this
procedure is considered to be safe and effective when
appropriately indicated and implemented. It is more
commonly performed among individuals over the age
of 65 years, without any significant difference between
the genders. The results from a nationwide survey
conducted in the United States in 2013 showed that
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the mortality rate after PEG was low: only 10.8% of
the patients out of a sample of 181,196 subjects died
while still in the hospital. These patients” mean age was
around 70 years and proportions of men and women
were similar: 51% and 49%, respectively ®¥. Another
study that sought to determine factors that might predict
mortality after PEG presented a mortality rate of 6.5%,
30 days after the procedure had been performed ©%.

However, a series of possible complications of
greater or lesser severity may occur at the time of the
upper endoscopy, during or after performing PEG 149,
Complications arising from upper digestive endoscopy
are uncommon (frequency of 0.13%, with mortality of
0.004%) and generally occur at the time of performing
the procedure “®. They include cardiopulmonary
disorders,  bronchoaspiration,  hemorrhage and
perforation ©.

It was also found, coincidentally, that the most
frequent minor complication was inadvertent removal
of PEG tube, in 4/53 cases, followed by peristomal
infection in 2/53 cases. These data differed from the
findings in some previous studies, in which infection at
the puncture site was reported to be the most frequent
complication, with prevalence of up to 65% ?52°.

In the present study, antibiotic prophylaxis was used
systematically. This may in some way have influenced
the results found. A total of four cases of major
complications were found (4/53), only one consisted
of buried bumper syndrome, it occurred 12 days after
the procedure. This corroborates the data found in
the literature generally within three weeks after the
procedure is performed ©.

As described in the results section, the statistical
analyses used to correlate the variables did not find
any significant relationships between the variables
described, including the relationships between
the genders, ages, indications and complications,
concerning either the time or the severity. The main
variables were in accordance with the data presented
in the literature.

PEG has been shown to be an important tool for
enteral nutrition for patients who require nutritional
support under a variety of conditions *”. The patients
of the present study confirmed this. However, as a
possible theme for future studies, it can be suggested
that the cases undergoing this procedure should
continue to be followed up, so as to gather data on
complications and mortality over the medium and
long terms. Furthermore, prospective studies making
comparisons with other techniques for performing this
type of procedure (e.g. PEG with gastropexy) could
be designed in order to evaluate the reduction in the
frequency of complications.
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