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Infant Percutaneous Endoscopic Gastrostomy: Risks or Benefits?

Francesco Macchini, Andrea Zanini, Giorgio Farris, Anna Morandi, Giulia Brisighelli, Valerio Gentilino, Giorgio Fava and Ernesto Leva

Department of Pediatric Surgery, Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milano, Italy 

Background/Aims: To present a single center’s experience with percutaneous endoscopic gastrostomy (PEG) tube placement in 
infants.
Methods: Clinical records of infants who underwent PEG tube placement between January 2010 and December 2015 were reviewed. 
All patients underwent an upper gastrointestinal contrast study and an abdominal ultrasonography before the procedure. PEGs were 
performed with a 6-mm endoscope using the standard pull-through technique. Data regarding gestational age, birth weight, age and 
weight, days to feeding start, days to full diet, and complications were reviewed.
Results: Twenty-three patients were included. The most common indication was dysphagia related to hypoxic-ischemic encephalopathy. 
Median gestational age was 37 weeks (range, 24–41) and median birth weight was 2,605 grams (560–4,460). Patients underwent PEG 
procedures at a median age of 114 days (48–350); mean weight was 5.1 kg (3.2–8.8). In all patients but one, a 12-Fr tube was positioned. 
Median feeding start was 3 days (1–5) and on average full diet was achieved 5 days after the procedure (2–11). Six minor complications were 
recorded and effectively treated in the outpatient clinic; no major complications were recorded.
Conclusions: PEG is safe and feasible in infants when performed by highly experienced physicians. Clin Endosc  2018;51:260-265
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IntRoduCtIon 

Gastrostomy is indicated in patients needing artificial enter-
al feeding for a period longer than 2 or 3 weeks.1

Indications for gastrostomy in childhood encompass a wide 
spectrum of conditions, including swallowing disorders, need 
for fluids and nutritional supplementation, congenital or ac-
quired malformations hindering oral feeding, and children 
with long-term inadequate food intake.2

Aims of enteral tube nutrition in children are to avoid fur-
ther body weight loss, to correct significant nutritional defi-

ciencies, to promote growth and improve patients’ quality of 
life, and to provide caregiver satisfaction.3

Gastrostomy tubes can be placed using different techniques. 
In the past, the primary approach was an open surgical gas-
trostomy.4 In 1980, the first percutaneous endoscopic gastros-
tomy (PEG) procedure was described, and rapidly became 
the technique of choice both in adults5 and in children.6 Cur-
rently, gastrostomy can also be performed laparoscopically 
(laparoscopic gastrostomy [LG]), especially in patients with 
predisposing factors for complications.7

To date, only a few papers on the effectiveness and safety 
of PEG positioning in infancy are available in the literature,3,8 
and evidence is still limited. In addition, some authors report 
a higher incidence of morbidity and costly complications in 
PEG as compared to LG.2,9

The aim of the present study was to report the experience 
of a single pediatric surgical center on PEG tube placement in 
infants.
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MAtERIAls And MEthods

The clinical data of all children under 1 year of age, who 
had a PEG placement at our center between January 2010 and 
December 2015, were analyzed. Indications for PEG place-
ment were based on the European Society for Clinical Nutri-
tion and Metabolism guidelines.1 All patients underwent an 
upper gastrointestinal contrast study and an abdominal ultra-
sound to exclude contraindications for PEG tube placement, 
such as intestinal malrotation, situs viscerum inversus, hetero-
taxy, hepatomegaly, splenomegaly, and ascites.10 In presence of 
these contraindications, a LG was preferred and infants were 
excluded from the study. When severe gastroesophageal reflux 
was evident, patients were excluded from the study and were 
considered candidates for laparoscopic anti-reflux surgery 
combined with gastrostomy.

PEG tube placement was indicated in infants with no con-
traindications to general anesthesia, after the exclusion of an-
atomical intestinal abnormalities or recent abdominal surgery, 
and after enteral feeding had been well tolerated for at least 
one month. An informed consent was always obtained from 
parents.

Gestational age, birth weight, primary and secondary di-
agnoses, indication for PEG tube placement, age and weight 
at PEG placement, and complications were recorded. Pre-
disposing factors to major complications, such as multiple 
system organ failure, cancer, acquired immune deficiency 
syndrome, and presence of ventriculo-peritoneal shunt, were 
also studied.

With regards to complications, conversion to open or 
laparoscopic surgery due to procedural problems, need for 
prolonged systemic antibiotics, protracted unplanned hos-
pitalization for difficulties with the PEG tube, and the need 
for surgical intervention during the post-operative period 
were considered major complications. In particular, hemor-
rhage, peritonitis, pneumoperitoneum, gastrocolic fistula, and 
dislocation of the PEG tube represented the most frequent 
etiopathogenetic factors for major complications. Conversely, 
peristomal erythema and infection, minor granulomas, and 
limited leakage were considered minor complications.11,12 
Time to initial and full gastrostomy feedings was considered. 
Time to discharge was not considered as a reliable variable 
due to the severe associated co-morbidities in the treated pop-
ulation that might have influenced this factor. All of the data 
entered were analyzed with descriptive statistics. 

Percutaneous endoscopic gastrostomy procedure
All procedures were performed in the operating room by 

two senior pediatric surgeons.
All infants received general anesthesia, with endotracheal 

intubation due to concomitant co-morbidities and risk of as-
piration for swallowing defects.3

The standard pull-through technique for PEG position-
ing described by Gauderer and Stellato5,10 was the procedure 
of choice. First, a standardized abdominal antiseptic skin 
preparation (2% chlorhexidine)13 was applied and prophylac-
tic antibiotics (cefazolin, 40 mg/kg/die, intravenously) were 
administered to the patient before and 8 hours following the 
PEG tube placement; in selected cases (children with allergies 
or requiring bacterial endocarditis prophylaxis) a more appro-
priate antibiotic schedule was chosen.14 To limit tracheal com-
pression, a neonatal 6-mm outer diameter gastroscope (Pentax 
Medical, Tokyo, Japan) was introduced through the mouth 
into the stomach. Inflation was minimized to prevent abdom-
inal distension and to prevent the risk of bowel interposition 
between the abdominal wall and the stomach. Transillumi-
nation of the abdominal wall by the light of the gastroscope 
was then visualized externally in the epigastrium to guide 
placement. The PEG placement site was selected between the 
gastric body and the antrum, preferring a lesser curvature 
location.15 Subsequently, gastric distension was performed by 
air inflation, driving the anterior gastric wall up against the 
abdominal wall.7

In order to reduce the risk of intestinal perforation during 
the insertion of the needle, our protocol foresaw insertion 
using a small needle (22 G, N.12) connected to a syringe 
filled with a local anesthetic (1% lidocaine, 0.5 mL/kg) pass-
ing through the abdominal wall into the stomach. This was 
accompanied by the application of a gentle aspiration to the 
syringe. If air was taken in by the syringe during this last 
maneuver and the tip of the needle was not visible inside the 
stomach, the risk of an interposing bowel loop was consid-
ered high and a different entry-site was chosen. Otherwise, 
if the tip of the needle was endoscopically identified inside 
the stomach, the site of the puncture was considered correct, 
the interposition of the bowel unlikely, and the maneuver 
feasible. After adequate infiltration of local anesthetic in the 
subcutaneous tissues a small stab abdominal incision was 
performed with a number 11 scalpel blade through which a 
needle, followed by a guide wire, was passed. The wire was 
then snared by the gastroscope, pulled out in a retrograde 
fashion from the stomach, through the esophagus, into the 
mouth, and released. A PEG tube was then tied to this wire, 
lubricated, and pulled back down through the mouth, esoph-
agus, and stomach, affixing the gastric and abdominal walls 
together. Either a 12-Fr or a 14-Fr CORFLO-MAX® (Corpak 
MedSystems, Inc., Buffalo Grove, IL, USA) PEG tube was 
chosen based on the size of the infant. The gastroscope was 
then reintroduced to confirm the intragastric position of the 
inner bumper, and the external bumper was applied to secure 
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the tube against the skin.10 
Post-operative treatment consisted of daily cleansing of the 

peristomal skin with saline and medication with local antibi-
otics (gentamycin) for 5 days, followed by a slight loosening 
of the external bolster after 48 hours and frequent changing of 
its resting position. Start of feeding and the subsequent feed-
ing program were established by the nutritionist according to 
the clinical status of the child.

After the first procedure, the PEG is usually left in place be-
tween 6 weeks to 6 months. Subsequently, it may be removed 
indefinitely or, if the child still requires artificial feeding, it 
may be substituted by balloon gastrostomy. The PEG ex-
change can be accomplished by 2 methods: (1) percutaneous 
pull, or (2) endoscopic removal of the PEG tube by grasping 
and drawing it back. The latter procedure generally requires 
general anesthesia but may be less traumatic and guarantees 
an endoscopic confirmation for the correct positioning of the 
new gastrostomy tube.7,16 In our center, the tube is left in place 
for at least 3 months before removal, preferably using the en-
doscopic procedure.

REsults

During the time frame considered in the study, of the 91 
children who needed gastrostomy in our Institute, 33 (36%) 
were infants younger than 1 year of age. Of these, 10 (30%) 
showed anatomical contraindications to PEG placement; thus, 
a LG procedure was preferred. In the other 23 infants (70%), 
PEG procedures were effectively performed.

Among the PEG group, 14 infants (61%) were males. The 
median gestational age at birth was 37 weeks (range, 24–41) 
and the median birth weight 2,605 grams (range, 560–4,460). 
Nine newborns (39%) were premature (gestational age <37 
weeks). Patients underwent PEG positioning at a median age 
of 114 days (range, 48–350), median weight at the time of op-
eration was 5,100 grams (range, 3,200–8,800). 

The primary indication was dysphagia or inadequate swal-
lowing. Secondary diagnoses were neurologic disorders due to 
hypoxic-ischemic encephalopathy at birth in 11 (48%), pluri-
malformative syndromes in 4 (16%), giant neck lymphangi-
oma in 4 (16%), metabolic disorders in 1 (4%), chronic lung 
disease in 1 (4%), myasthenia gravis in 1 (4%), and intra-ven-
tricular hemorrhage in 1 (4%). 

None of the infants studied presented predisposing factors 
to major complications, such as multiple system organ failure, 
cancer, and acquired immune deficiency syndrome, and none 
had a ventriculo-peritoneal shunt. Gastroesophageal reflux 
disease (GERD and other major intestinal malformations 
were excluded before surgery.

A 12-Fr tube was positioned in all patients, with the excep-
tion of one infant where a 14-Fr tube was preferred due to his 
weight at the time of surgery. No procedure needed to be con-
verted to open or laparoscopic surgery. The mean duration of 
the procedure was 16 minutes (range, 14–25 minutes; median, 
15 minutes). 

The mean time to initial feeding was 2 days (range, 1–5 
days; median, 3 days), and the mean time to full feeding (100 
kcal/kg) was 5 days (range, 2–11 days; median, 7.5 days).

Six (26%) minor complications were recorded (3 peristomal 
hyperemia, 2 granulomas, 1 leakage) and were treated in the 
outpatient clinic with local cleansing with saline and applica-
tion of 2% eosine; complete resolution was achieved within a 
few weeks. 

No major complications were recorded at follow-up (mean, 
34 months; range, 8–62 months) in our series.

PEG tubes were endoscopically substituted by balloon-but-
tons in 20 patients after a mean period of 5 months (range, 
3–8 months), while 3 children had the PEG tube definitively 
removed before its substitution. No complications were re-
corded during or after these maneuvers. Twelve patients had 
the device definitively removed after a mean of 15 months 
from placement, while in 11 patients the tube is currently in 
use. The stoma channel spontaneously closed in all patients 
after local medications and no child needed surgical closure of 
the gastrostomy site.

dIsCussIon

Oro- or nasogastric feeding is used for enteral nutrition 
in neonates and infants with insufficient oral food intake. 
However, due to the risk of tube dislodgement and aspiration, 
many neonatologists and pediatricians do not feel comfortable 
in discharging these infants, and thus prolong their hospital-
ization.3,17-19

Gastrostomy represents a more stable and a safer tool to 
insure long-term enteral nutrition. It is usually well tolerated 
and guarantees a better quality of life compared to parenteral 
and nasogastric feeding.20 Among the different gastrostomy 
procedures, the PEG technique has proven to be more cost-ef-
fective and safer than surgical gastrostomy since 1980.5 In fact, 
it does not require laparotomy, it minimizes pain, and requires 
a shorter hospital stay. PEG placement was calculated to take 
on average much less time than surgical gastrostomy (15 min-
utes vs. 35 minutes)1,21 or LG (15 minutes vs. 48 minutes).22

In our population, the time required for performing a PEG 
procedure was 16 minutes. In addition, PEG is also generally 
associated with a shorter hospital stay since it can be used 
earlier than surgical or LG.9 In our series, infants achieved full 
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feeds in 5 days on average.
At present, there is still a lack of evidence on the safety of 

PEG placement in infants. In addition, it is difficult to com-
pare papers on PEG placement in children younger than 1 
year of age because in most studies the population evaluated 
was mixed with older children.3

In our experience, PEG placement resulted effective in all 
23 infants who underwent the procedure. As recommend-
ed by our previous experience, the pull technique was the 
procedure of choice in our population. The use of a neonatal 
endoscope appeared effective in reducing the invasiveness of 
the procedure in neonates and infants, thus we recommend its 
use in infants.

Some recent publications stress the higher incidence of 
morbidity and costly complications in PEG as compared to 
LG procedures.2,9 In contrast, in our series we experienced 
complications in only 26% of patients and all were minor. It is 
difficult to compare our data with the literature where overall 
complication rates between 4% and 43% have been reported 
in the pediatric population.23,24 This range in rate of observed 
complications is so broad likely because these studies report 
very different types of complications. For example, erythe-
ma and granuloma are regarded as complications by some 
authors, but not by others.25 While, some authors consider 
multiple system organ failure, cancer, and acquired immune 
deficiency syndrome as predisposing factors for major com-
plications of PEG procedures.26 Vervloessem et al.27 reported 
that children with a ventricular peritoneal shunt had a higher 
incidence of major complications. In contrast other authors 
did not consider these as a major contraindication to PEG.28 
Furthermore, some physicians believe that PEG positioning 
may predispose to GERD but a strict etiopathogenetic cor-
relation has still to be proven.23,24 In our series, none of the in-
fants presented the abovementioned predisposing factors for 
major complications of PEG tube placement. With regards to 
GERD, it was never observed in our patients after PEG place-
ment. The possible explanation of our findings may lie in the 
fact that, since we considered GERD as a contraindication, it 
was always ruled out before performing PEG placement and, 
when present, we would combine it with a laparoscopic an-
ti-reflux procedure. Furthermore, the incidence of postopera-
tive GERD may have been decreased by positioning the PEG 
tube in a lesser curvature location, rather than on the greater 
curvature of the stomach between the gastric body and the 
antrum as suggested in a previous study by Seekri et al.15 It is 
likely that placing the PEG distally into the stomach may re-
duce the traction on the fundus, preserving the His angle and 
thus avoid a risk for GERD development.

With regards to the surgical technique, the incidence of 
major complications in children is reported to be between 

0.5% and 17% after PEG placement and 0% and 4% following 
LG.29 In particular, a recent paper reported an incidence of 
gastro-colic fistula in 3.8% of PEG and 0% of LG procedures 
and of early tube dislodgement in 7.6% of PEG and in 0% of 
LG procedures performed in infants. The subsequent increase 
of costs for the treatment of complications led authors to con-
clude that infants undergoing PEG have more morbidity and 
costly complications and that LG may be the less burdensome 
approach to gastrostomy.9 Our experience does not seem to 
reproduce the results of the previous cited study as no major 
complications were recorded. With regards to minor compli-
cations, these are usually easy to treat and do not denote any 
clinical significance or discomfort for children and parents. In 
this series, no child experienced respiratory problems related 
to the procedure. Indeed, in small infants the use of a neonatal 
endoscope (6-mm diameter) under general anesthesia with 
endotracheal intubation may have helped to avoid tracheal 
compression by the endoscope and insufflations of the stom-
ach thus preventing onset of respiratory issues.2

One of the factors explaining the low rate of complications 
may be related to the presence of dedicated experienced sur-
geons at our Institute. In fact, as suggested in the literature,30 
surgical experience is an important factor in reducing sig-
nificant complications and PEG should be performed only 
by specialists who have received appropriate training and 
supervision. Vervloessem et al.27 reported a significant de-
crease in the rate of major complications with the increase in 
operator experience. Of course, technical skills are correlated 
to the number of procedures performed.30 As a consequence, 
to achieve an adequate amount of experience; it is crucial that 
the physician who performs the PEG procedure in infants 
also regularly does so in an older pediatric population. In our 
study group, all procedures were performed by the same gas-
tro-intestinal team of surgeons, who were highly experienced 
in pediatric endoscopy (>5,000 pediatric endoscopic examina-
tions). 

Another factor that may have limited the complication rate 
could be represented by the relatively limited series of patients 
evaluated in this study. Indeed, the homogeneity of the clini-
cal and surgical data recorded over a relatively short period of 
time, as well as the relatively high number of infants treated 
compared to experience reported from other Italian institu-
tions in the general pediatric population,31 may represent the 
main strengths of this work.

The third and probably most significant factor is represent-
ed by the strict compliance to the PEG placement technique 
described above. This may represent a significant safety factor. 
Finally, the routine preoperative intestinal study consisting 
of ultrasonography and a complete gastrointestinal contrast 
study to exclude anatomical contraindications appeared to be 
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useful in preventing potentially severe complications.10 In our 
experience, in presence of these contraindications, despite its 
higher invasiveness, we believe that LG is a safer procedure. 
Due to the clinical differences between the LG and PEG 
groups, they were not considered comparable. 

With regards to the substitution of the PEG tube, some pa-
pers have recorded incidences of stomal disruption following 
traction removal.7,16 Currently, there is no evidence on the safe 
timing of traction removal available and complications have 
been described even months or years after insertion. Accord-
ing to our experience, a minimum of 3 months before remov-
ing or exchanging the tube may represent a safety factor. To 
date, we have removed all of the original PEG tubes in our se-
ries of infants, and no complications have been encountered. 
Replacing the PEG tube with a balloon gastrostomy button is 
a routine procedure for our gastro-intestinal team of surgeons, 
and they prefer an equal or smaller diameter device in order 
to avoid any trauma during the procedure. Accordingly, we 
avoid dilating the stoma during the substitution procedure in 
order to reduce the risk of gastric wall disconnection.3

The main limitation of the present study is represented by 
the fact that it is a retrospective study on a relatively small 
population. However, considering the paucity of infants re-
quiring full enteral nutrition and the short study period, we 
believe that this may represent only a minor limitation.

In conclusion, PEG tube placement seems to guarantee 
more benefits than risks in infancy, revealing at present to 
be a procedure with the lowest grade of invasiveness. When 
performed by expert surgeons, it is safe and effective also in 
infancy. On the contrary, LG may represent a valid option to 
avoid complications in selected cases.
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