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Introduction
Gastrostomy is used widely to enable enteral feeding 

in those patients who cannot intake enough nutrition 
orally for various reasons in the presence of a functional 
gastrointestinal system (1). Enteral feeding is cheaper 
than parenteral feeding. It also maintains gut functions, 

inhibits bacterial translocation and prevents complications 
of parenteral nutrition (2). Gastrostomy can be applied 
surgically (3) or endoscopically as first defined by Gauderer 
et al. (4) in 1980. The endoscopic technique, which is 
less invasive than the surgical technique, also prevents 
long-term hospital stays, causes less incisional pain and 
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Aim: The aim of this study was to investigate the complications of percutaneous endoscopic gastrostomy in children.

Materials and Methods: Ninety-one pediatric patients treated with percutaneous endoscopic gastrostomy (PEG) insertion by pull technique in 
a five-year period were enrolled into this study. Their hospital records were reviewed retrospectively for their demographic data, their primary 
diseases causing nutritional insufficiency, and any major or minor complications after PEG insertion.

Results: The 91 patients who were included in this study were aged between 1 month and 18 years (median 79 months). 45.1% (n=41) of the 
patients were female. The majority of the patients (76.9%, n=70) had neurological diseases. Nineteen patients (20.9%) had metabolic diseases 
and two patients had cystic fibrosis (2.2%). We observed 37 (40.7%) complications in total. Three (3.3%) of them were major and 34 (37.4%) of 
them were minor complications.

Conclusion: Endoscopic percutaneous gastrostomy placement is an important way to continue enteral feeding in children. Although PEG is a 
minimally invasive technique, there are some problems which may be experienced by the children and their parents after PEG insertion, the 
majority of the these being minor complications.
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allows for early feeding (1,5). Therefore, the percutaneous 
endoscopic gastrostomy (PEG) placement technique has 
become a commonly used method in pediatric patients and 
can be safely used by pediatric gastroenterologists even for 
small infants to enable enteral feeding (6).

This relatively minimal invasive method has some major 
and minor complications estimated to be between 4% and 
44% (5,7-9). McSweeney and Smithers (6) reported the 
major and minor complication rates to be 10.5% and 16.5% 
respectively in their study on children in 2016. Lalanne et al. 
(9) reported 43% early and 56% late complications (85% of 
them were minor) (8).

The aim of this study was to investigate the complications 
of PEG in children in a tertiary center in Turkey.

Materials and Methods
This retrospective study was carried out in the 

Antalya Training and Research Hospital, Clinic of Pediatric 
Gastroenterology in Antalya, Turkey. All pediatric patients 
treated with PEG insertion by pull technique between June 
2014 and May 2019 were enrolled in the study. Patients 
who underwent gastrostomy insertion surgically and those 
whose information could not be obtained from the hospital 
records were excluded from the study.

The hospital records were reviewed retrospectively 
for the demographic data of the patients, their primary 
diseases causing nutritional insufficiency and their major or 
minor complications after PEG insertion.

Gastric perforation, gastro-colic fistula, internal 
leakage, track dehiscence, peritonitis, periprocedural 
aspiration pneumonia, subcutaneous abscess, bleeding, 
gastric outlet obstruction, cellulites/necrotizing fasciitis, 
massive pneumoperitoneum, or buried bumper syndrome 
(internal fixation device migrates along with the tract of 
the stoma outside the stomach) were accepted as major 
complications and tube blockages, tube dislodgements, 
tube degradation, external leakage, unplanned removal, 
transient gastroparesis, gastric wall ulceration or site 
infections were accepted as minor complications (5).

The study was approved by the local ethics committee 
(Antalya Education and Research Hospital Ethics Committee 
of Clinical Investigations, no: 2019-155; date: 16th May, 2019).

Statistical Analysis

Statistical analysis was performed by SPSS 18.0 software 
package (SPSS Inc. Chicago, IL). Categorical variables were 
expressed as frequencies and percentage and numerical 
variables as mean/median (range). Shapiro-Wilk test was 

used to determine the normality of data distribution. The 
age of the patients was expressed as median because of the 
abnormal distribution by Shapiro-Wilk test.

Correlation analyses were evaluated with Spearman’s 
correlation test. A p-value of less than 0.05 was considered 
to be statistically significant.

Results
Ninety-one patients were included in this study aged 

between 3 months and 18 years (median: 79.5 months). 
45.1% (n=41) of the patients were female. The majority of 
the patients (76.9%, n=70) had swallowing dysfunction due 
to neurological diseases. The demographic characteristics 
and primary diseases of the patients are shown in Table I.

Table I. Demographics and primary diseases of our patients 
leading to their nutritional insufficiency

Demographics

Age (months) Median 79 (3-216)

Sex [n (%)] Female 41 (45.1%)

Primary disease [n (%)]

Neurological diseases 70 (76.9%)

Cerebral palsy 54 (59.3)

Sequela of traffic 
accident 4 (4.4)

Hydrocephalus 3 (3.3)

Hypoxia due to 
aspiration 2 (2.2)

HIE* 2 (2.2)

Spinal muscular 
atrophy 2 (2.2)

Congenital muscular 
dystrophy 1 (1.1)

Hypoxia due to status 
epilepticus 1 (1.1)

Oncological disease 1 (1.1)

Metabolic diseases 19 (20.9%)

Mitochondrial diseases 4 (4.4)

MPS* type 1 3 (3.3)

Tay-sacs disease 2 (2.2)

Canavan disease 1 (1.1)

Pompe disease 1 (1.1)

Undiagnosed 8 (8.9)

Cystic fibrosis 2 (2.2)

HIE*: Hypoxic ischemic encephalopathy, MPS*: Mucopolysaccharidosis
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The follow-up period of our patients varied from 6 
months to 5 years (mean 2.34±2.45 year). Three of the 
patients (3.3%) had ventriculoperitoneal (V/P) shunt and 
one patient (1.1%) had intraabdominal baclofen pump.

Totally, 37 (40.7%) of the patients developed 
complications, three (3.3%) of which were major and 34 
(37.4%) were minor complications. The major complications 
were intraabdominal abscess formation (n=1: 1.1%), buried 
bumper syndrome (n=1: 1.1%) and peritonitis (n=1: 1.1%) 
(Table II). Intraabdominal abscess was observed in the 
patient with intraabdominal baclofen pump. It was drained 
by needle aspiration by an interventional radiologist and 
antibiotic was applied intravenously for three weeks. 
Feeding through gastrostomy was initiated after two weeks. 
Buried bumper syndrome was observed in one patient 
and it was managed by surgical intervention. The patient 
with peritonitis was successfully treated with parenteral 
antibiotic for ten days.

Thirty-four (37.4%) minor complications were observed 
in our patients. Over granulation was seen in 14 patients 
(15.4%), tube blockage in 6 patients (6.6%), external leakage 
in 6 patients (6.6%), tube degradation in 4 patients (4.4%), 
and tube dislodgement in 4 patients (4.4%) (Table II).

The gastrostomy tube was removed completely 
in four patients. Three of these were due to sufficient 
nutritional intake (3.3%) (traffic accident patients n=2, 
status epilepticus patient n=1) and one of these was due to 
unmanaged skin lesion caused by leakage of gastric content.

The median time duration after PEG insertion and the 
occurrence of complications was 7 days (2 days-2 years) and 
14 months (2-30 months) for major and minor complications 
respectively. There was no correlation between major or 
minor complications and time duration after PEG insertion 
(p>0.05 for both). There was also no correlation between 
age and complications (p>0.05).

Four of the patients (4.4%) died due to non-gastrostomy 
related causes during this 5-year period.

Discussion
In 91 patients, we observed 37 (40.7%) complications, 34 

(37.4%) of which were minor complications.

Malnutrition is a very important health issue in growing 
children. Gastrostomy or, in special cases, enterostomy 
have been recommended by ESPGHAN for those children 
who cannot be fed by the oral route for more than 4-6 
weeks (10). Gastrostomy placement improves the course 
of the underlying disease, nutritional status, and decreases 
hospital attendance and the time needed for feeding and 
it also increases the quality of life of the children and their 
caregivers (11-13). Percutaneous endoscopic gastrostomy 
placement has been the preferred method in children for a 
long time by pediatric endoscopists (14,15).

The majority of our patients had swallowing difficulties 
due to neurological problems (76.9%, n=70) followed by 
metabolic diseases (20.9%, n=19) and cystic fibrosis (2.2%, 
n=2). Neurological problems are also the leading cause of 
the PEG insertion in other studies (8,15-19).

Minor complications have been reported to be between 
22% and 66.3% in the literature (1,19-24). In this study, we 
observed 34 (37.4%) minor complications, these were as 
follows; hypergranulation (n=14; 15.4%), peristomal leakage 
(n=6; 6.6%), tube blockage (n=6; 6.6%) or dislodgement 
(n=4; 4.4%).

Hypergranulation around the tube (15.4%) was the most 
common minor complication in our study. Hypergranulation 
with peristomal leakage are also the most reported minor 
complications in previous studies (5,15,25-30).

We observed 3 (3.3%) major complications which were 
intraabdominal abscess formation (n=1), peritonitis (n=1) 
and buried bumper syndrome (n=1). The major complication 
rate has been reported to be between 3.3% and 12.6% in 
the literature (1,19-24). Hansen et al. (19) and Khattak et al. 
(24) reported major complication rates of 2.6% and 3.3% 
respectively, which are similar to our major complication 
rate. Balogh reported a major complication rate of 10% with 

Table II. Minor and major complications

Minor complications n (%) Major complications n (%)

Over granulation 14 (15.4) Intraabdominal abscess 1 (1.1)

Tube blockage 6 (6.6) Peritonitis 1 (1.1)

External leakage 6 (6.6) Buried bumper syndrome 1 (1.1)

Tube degradation 4 (4.4)

Tube dislodgement 4 (4.4)

Total 34 (37.4%) 3 (3.3%)
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50% of these being related with infections (1). In the same 
study, buried bumper syndrome, intra-abdominal bleeding 
and ileus were reported in 1% of the patients (1). Our major 
complication rate was also comparable with their results 
with 2 thirds being related to infection.

The lower major complication rate in this study might 
be due to the fact that the majority of our patients (76.9%) 
were composed of neurologically impaired patients. As 
defined by McSweeney and Smithers (6) these patients are 
under supervision due to their special conditions, so lower 
complication rates were reported in this group.

Buried bumper syndrome was observed in one (1.1%) 
patient in this study at the end of the second year of PEG 
insertion. In the literature, 1.3% to 2.3% buried bumper 
syndrome rates have been reported, with these usually 
occurring in the second year (31,32).

Patients with V/P shunt have been reported to have a 
higher risk of complications (22,33). In their study, Fortunato 
et al. (8) reported higher complication rates in patients 
with V/P shunt and oncological diseases (8). We observed 
no complication in our patients with V/P shunt. This might 
be due to the low number of patients with V/P shunt in our 
study.

There was no correlation between age and complications 
in our study as defined previously by Szlagatys-Sidorkiewicz 
et al. (15).

Study Limitations

There are some limitations of our study; firstly, 
the relatively low number of cases in this study and 
secondly, since this is a retrospective study, some minor 
complications might not have been reported by the families. 
We recommend that further prospective studies with larger 
numbers of patients be carried out.

Conclusion
Endoscopic percutaneous gastrostomy placement is an 

important way to continue enteral feeding in children with 
various forms of inadequate nutritional intake. Although 
percutaneous endoscopic technique is minimally invasive, 
it has some complications, the majority of which are minor 
complications.
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