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ABSTRACT

Article History:

B ackground: The process of gas trosto my has been used for long time for health purposes while the
pro cedu res been evolving according to the requirement s and adv ancement s of ti mes. Thi s research
st udy is based on the comparison between P ercutaneous Endoscopi c Gastrostomy and On e-Step
Gastrostomy regarding the in fectious rate in hospit alized Children at a Tertiary Care Hospit al in
Jedd ah, Saudi Arabia. Methodology: Ou r retrospectiv e study of 132 P ati ents, at king Abdul -Aziz
un iversity hospital KAUH from 1 st Janu ary 2002 to 31st December 2019 was approved by the
Ins titutional ethical commit tee, Fil e nu mbers were review ed from Log Sheets in the endoscopy unit &
ho spital record archives. The inclusion criteria for the study were below 14 years of age, regardless of
th eir di agnosis who had gastrostomy tube pl acement . And th e exclusion crit eria P ati ents who had
do ne surgical gast rosto my. Res ults : According to th e research study, the rate of in fection was
considerably low for th e participants with the one-step Gast rosto my. The difference was around
10 .62%. Co nclusio n: The research conclud es that the On e step Technique is better th an th e pull th rough technique regarding infecti on rate, but furt her larg e study needed for solid conclusion.
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INTRODUCTION
Percutaneous endoscopic gastrostomy (PEG) has gained
worldwide acceptance as a sa fe technique for providing enteral
feeding in patients with poor oral intake who have a functional
gastrointestinal (GI) system (Rahnemai-Azar, et al. 2014). One
of the commonest techniques used is Pull Through (PT ) which
was described by Dr. Gauderer and Dr. Ponsky, first published
the technique in 1980, This technique was used for the last
several years and some complications; infection, leakage and
perforation were reported. (Treem, Etienne, Hyams, 1993;
Kozarek et al. 1995). It is a m atter of fact that there are
significant patients who su ffer from th e disability of
swallowing while the impacting factors may include th e
medical background or condition and sometimes factors like
age or disease (Wilson, Oliva-Hemker, 2001). Besides the fact
that the procedure has been utilized for ages (Jacob, et al.
2015), the advancements in the procedure are still constant
(Peters, Balduyck, Nour, 2010). The process can be further
optimized and utilized if the risk of in fection becomes less
(Segal, et al. 2001).
*Co rrespo ndi ng author: Dr. B akr Alhussaini,
Dep artment of P ediat rics , Division of P edi atri c Gast roenterology ,
Faculty of Medi cin e, King Abdulazi z University, Jedd ah, Saudi
Arabia.

Often patients, who went through gastrostomy have to deal
with some minor to major infection (Göthberg, Björnsson,
2016; Jacob, et al. 2015). Recently a newer technique One Step
(OS), (MIC-KEY INTRODUCER KIT) which was developed
by Kimberly-Clark Corporation in 2008 (Gothb erg, Bjornsson,
2016) and was used in di fferent centers as replacement method
for PEG (Gothberg, Bjornsson, 2016). Tube site infection is the
most common minor complication following PEG placement.
The prevalence varies between 5%-25% in different studies,
although mild redness around the stoma site is common due to
tube movement, an extension of the redness and addition o f
purulent discharge or other signs of systemic in flammation
should raise suspicion regarding wound in fection. Minor
infections usually resolve with the application of local
antiseptics and daily dressing changes (Vanis, et al. 2012;
Preclik et al. 1999). The objective of the study is to compare
the infection rate between the older techniqu e known as PullThrough the other advanced technique known as one step.

METHODOLOGY
The research is based on the retrospective study of 132
Patients, at king Abdul-Aziz university hospital KAUH from
1st January 2002 to 31st Decemb er 2019 approved by th e
Institutional ethical committee; file numb ers were reviewed
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from Log Sheets in the endoscopy unit & hospital record
archives. T he inclusion criteria for the study were below age o f
14 year, regardl ess of their diagnosis who had gastrostomy tube
placement. The exclusion criteria for the patients were those
who had gone through the surgical gastrostomy. T he technique
on which this research is based was introduced in 2013 at
KAUH, from this date all the gastrostomy tube was one step so,
from 2013 to 2019 there were 66 patients one step. We
recruited the same number from the old technique with the
same age group elaborated as the demographics of the patients.
Patients were divided into two groups, first group, one step
(OS), and the second group pull through (PT), all the diagnoses
of our patients are described separately in the table. In
consideration, any factors that could increase the probability of
infection after the procedure such as autoimmune diseas e or
medications (corticosteroid or chemotherapy) whi ch may caus e
immunosuppression.
To identify postprocedural in fections between the two
techniques we developed criteria based on published data in
the literature (8); 1- Any patients who develop signs of local
infection such as fever, redness, swelling, itching, bleeding or
purulent discharge. 2- Any patient with a positive culture from
gastrostomy site 3- Any patient who received post operation
Intravenous antibiotics for mor e than 4 days. All the Statistical
Equations were calculated by SPSS Version 22. Discrete
variables (Infection Criteria) were compared by the chi-square
test.

RESULTS
The results were elaborated by taking di fferent facto rs into
consideration including the demographics of the patient
elaborat ed in Table 1. Furthermore, other demographics were
taken under consideration in order to make the comparison
study un-biased. These demographics are demonstrat ed in table
2. The research study analyzed the variabl es such as diagnosis,
organism summarized in table 2 and we analyzed the groups
based on in fection criteria to identi fy those with postprocedural infection as shown in Table 3.
Tabl e. 1 age dis tribution of patients for each procedure
Typ e / Age
One-step
Pull-through
Total

1 – 24 Months
42
28
70

3 – 6 Years
16
22
38

6. 1 – 14 years
8
16
24

Total
66
66
13 2

Tabl e. 2 B rief demogra phics of the partici pants of the study

Gender

Male
Female
Diagnosis Cere bral Palsy
Metabolic Disorder
Edward & Patau Sy ndrome
Teratoma Thyroid
Arthrogry posis Multiplex Syndrome
Spinal Muscular Atrophy
Spastic P araplegia
Nephrotic sy ndrome
Accidental Corrosive Ingestion
Pierre Robin Seque nce
Stricture of esophagus
Congenital Musculoskeletal Anom aly
Pulmonary Atresia
Organism Gram Negative Bacilli (Pseudomonas)
Gram Positive Cocci
OS; one-step and PT; Pull-through

OS
36
30
48
6
1
1
1
2
1
0
4
1
0
0
1
1
0

PT
34
32
56
2
0
0
0
0
2
2
0
0
2
2
0
7
1

Tabl e. 3 inf ectio n rate in both techniques in diff erent ag e group

One Step
Pull Through

Infected
Non -infected
Infected
Non -infected

1 - 24
Mon ths
1
41
6
22

3 - 6
Years
0
16
1
21

7 - 14
Years
0
8
1
15

Total %
1. 5 %
98 .5 %
12 .12 %
87 .88 %

Among the post-procedural in fected wound group, there were
no patients who had taken any immunosuppressive medication
prior to the procedure. The results of the obs ervations were
expressive and tend to provide a signifi cant difference between
both of the techniques. The further observations were colle cted
and compared to get the r equired out come that is exhibited in
table 4. According to the results of the research, there is a
noteworthy di fference was observed b etween the r esult of two
techniques. With the traditional pull-through technique there
was 12.12% rate of in fection whereas, for the one-step
technique, the rate was analyzed as 1.5%.

DISCUSSION
A percutaneous gastrostomy tube (PEG) is typically
performed under moderate sedation. PEG t ubes can be kept
for quite a long time or years (Brewster, Weil, Ladd, 2012).
PEG can be removed readily on the grounds that they
become malfunctioning; leaking or become obstructed over
broadened timeframes, (Evans, Thorne M, T aufiq, George,
2006). They can be removed most of the time without
sedation (Rahnemai-Azar, et al. 2014), in spite of the fact
that many gastroenterologist may pick to utilize sedation
and endoscopy at times (Brewster, Weil, Ladd, 2012; Peters,
Balduyck, Nour, 2010). Both procedures (PT & OS) were
compared in previous studies for t iming of procedure and
period to establish feeds (Göthberg, Björnsson, 2016; Jacob,
et al. 2015),
Post procedure complications; infection, bleeding,
perforation and leakage are most common encountered.
Prophylactic antimicrobial agents usually used to forestall
infection and bacterial growth, however, this isn't constantly
vital (Khattak et al. 1998)
PEG site infection is considered one of the most common
complication shortly post-operative and on the long term
alike. Hence, we conducted our study to compare both
procedure for primary outcome; infection rate.
Our research study shows the infection rate in pull-through
procedure (n=66) was 12.12 % (as in shown in table 3) and
in comparison to multiple researches done previously with
various sample size was from 2.7 % to 16.5 (9-17). Our data
shows similar rate of infection in pull-through type and we
have to take in consideration that all of them were diagnosed
with cerebral palsy, hence many factors contributed for
higher infection rate (Moore, Cowman, 2007). Out of 66
patients of pull through, eleven patients were given
preoperative antibiotics and 1 of them developed infection
afterward. All of the post-procedural infected (n=8) had
done Swab culture and 87.5 % (n=7) of them were found to
have Gram-Negative Bacilli (pseudomonas) and 12.5 %
(n=1) had gram-positive cocci as shown in table 2.
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Tabl e. 4 Resul ts of the compa rison of two techniques

Infection rate
Age Group
Comm on Diagnosis
Preoperative Antibiotics
Swab culture done
Organism

Pull through
12.12 %
1 – 24 Months
28.75 %
3 – 6 y ears
9.09 %
7 – 11 y ears
12.5 %
CP
16.66 % (11 case)
Done
87.5 % Gram-Negative Bacilli
12.5 % had gram-positive cocci

The infection rate in one step procedure was 1.5% (n=1) (as
shown in table 2) and in comparison, to a research done in
2009 with sample (n=213) was 10.9 % (9) our study has a
lower infection rate but their sample size was larger than
ours. The data shows significant difference up to eight fold
drop in infection rate but it was not head to head comparison
as we compared with for previous years (historical) to one
step procedure era. This drop could have been also
attributed to various changes in our pre and post procedure
care. Of note the cases of cerebral palsy were higher in pull
through procedure which may have impact on infection rate
as they were most vulnerable for infection.
Gram negative organisms were most prevalent,
pseudomonas was the commonest isolated which indicates
hospital acquired process. Gram positive cocci were
isolated in one case. Despite more case (16.6%) in pull
through procedure received antibiotic prophylaxis compared
with one step procedure (3%), the infection rate is in
contrary which probably indicate infection prevention is
multifaceted process and prophylactic antibiotic is not going
to be effective if other measures were not applied.
Conclusion
The research study showed that One step techniqu e is probably
better than pull-through technique regarding in fection rate in
gastrostomy tube insertion. The rate was quite noteworthy
since the digit exhibit the differences, eight folds lower.
However, due to limited sized cohort, the study needs to be
assessed in the bigger cohort in order to extract better solid
conclusion. The study can be utilized under the observations o f
the expert while the futu re studies can repronounce its
authenticity by identifying other factors of involvement.
Conflict of Interests: The authors have no conflicts of interest
to declare.
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