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ABSTRACT

Purpose: Outcomes between primary gastrostomy tubes and buttons (G-tube and G-button) 
have not been established in pediatric patients. We hypothesized that primary G-tube have 
decreased complications when compared to G-button.
Methods: A retrospective review of surgically placed gastrostomy devices from 2010 to 2017 
was performed. Data collected included demographics, outcomes and 90-day complications. 
We divided the patients into primary G-tube and primary G-button.
Results: Of 265 patients, 142 (53.6%) were male. Median age and weight at the time of 
surgery were 7 months (interquartile range [IQR], 2–44 months) and 6.70 kg (IQR, 3.98–14.15 
kg), respectively. Among the groups, G-tube had 80 patients (30.2%) while G-button 185 
patients (69.8%). There were 153 patients with at least one overall complication within 90 days 
postoperative. There was no significant difference in overall complications between groups 
(G-tube 63.8% vs. G-button 55.7%, p=0.192). More importantly, there were no significant 
differences in major complications among the groups, G-tube vs. G-button (5% vs. 4%; p=0.455).
Conclusion: Primary G-tube offers no significant advantage in overall, minor or major 
complications when compared to primary G-button.
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INTRODUCTION

Gastrostomy device placement has become the standard for long term nutritional support 
in infants and children. The device placement can be performed by either surgical (open 
or laparoscopic), endoscopic or radiological (under fluoroscopy) means. Percutaneous 
endoscopic gastrostomy (PEG) and laparoscopic gastrostomy have supplanted the open 
Stamm technique, and they are the techniques of choice for most patients [1]. In infants 
and children, however, laparoscopic gastrostomy has been shown to be safer than PEG 
[2-8]. The two devices placed by most pediatric surgeons are gastrostomy tubes (G-tube) 
and gastrostomy buttons (G-button). G-tube is the traditional gastrostomy device with tube 
projecting out above skin level, and G-button is a skin-level low profile device. Both can have 
either a mushroom or balloon tip as an internal bolster. Gastrostomy devices are both well-
tolerated and provide improved quality of life for caregivers and children [9,10].
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Common complications related to primary surgical placement of both devices include, 
worsening of gastroesophageal reflux (GER), hypergranulation, stoma site infection, gastric 
content leakage, and tube dislodgement. Historically, G-tubes are primarily placed and 
subsequently replaced with G-buttons after 4–8 weeks when the tract has matured [11]. This 
was later replaced by a primary G-button, which allows placement of a low-profile device 
that can be untethered when patients are not requiring feeds. Although studies have been 
published on complications of either G-tubes or G-buttons with the different techniques, direct 
comparison of their safety and outcomes as a primary procedure in children has not been 
established. We aimed to compare the safety and outcomes between surgically placed primary 
G-tubes and G-buttons in pediatric patients. We hypothesize that surgically placed primary 
G-tubes are safer and with fewer complications when compared to primary G-buttons.

MATERIALS AND METHODS

After Institutional Review Board approval was obtained from Saint Louis University (IRB 
no. 28564), a retrospective review of all surgeon-placed gastrostomy devices in a single 
pediatric tertiary institution from 2010 to 2017 was performed. We included only patients 
who had their gastrostomy devices placed either as open or laparoscopic gastrostomy 
placement using the Seldinger technique. We excluded all patients who underwent standard 
open Stamm (Seldinger technique was not used) or PEG procedures. All procedures were 
undertaken by four board-certified pediatric surgeons. All G-tubes and G-buttons placed 
were of the balloon-tip type. Data collected included pertinent demographics, intraoperative 
antibiotics administration, type of gastrostomy device, French (Fr) and size placed and 
clinical outcomes. The primary clinical outcome of interest was complications within the 
first 90 days after surgery. The complications were further categorized into minor and 
major. Minor complications included, development of GER, feeding intolerance (fussiness, 
vomiting, retching, excessive gas, and diarrhea after initiation of tube feeds), conversion 
to gastrojejunostomy (GJ) tube, wound infections, peristomal bleeding, hypergranulation 
tissue, and external gastric content leaks. Major complications were defined as complications 
requiring either nil per os (NPO)/total parenteral nutrition (TPN) and/or surgical 
intervention. Secondary clinical outcomes of interest were hospital length of stay (HLOS), 
time to the occurrence of the complications. Patients were categorized into two groups based 
on the primary device placed - primary G-tube and primary G-button. Device type was based 
on the surgeon’s preference. The two groups were compared using chi-square or Fisher’s 
exact tests for categorical data as appropriate, independent Student t-test for parametric 
continuous data and Mann–Whitney U-test for non-parametric continuous data. Outcomes 
with p≤0.05 (two-sided) were used to determine statistical significance. All data were 
analyzed with SPSS ver. 24 (IBM Corp., Armonk, NY, USA).

RESULTS

There were 296 patients identified to have undergone gastrostomy device placement during 
the study period. Two hundred and sixty-five (265) patients met inclusion criteria. Of 
these, 58% were female and 63% were whites. The main indications for gastrostomy device 
placement were poor oral intake and failure to thrive. There were 80 patients (30%) in the 
G-tube group and 185 patients (70%) in the G-button group as shown in Fig. 1. Demographic 
characteristics of the two groups are listed in Table 1. There was no difference in terms of 
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the sex, race, age, and weight distributions as well as history of congenital cardiac disease 
and preoperative albumin status at the time of surgery among the groups. There was also 
no difference in the mean operative time between G-tube and G-button groups (52 vs. 42 
minutes, p=0.149). Nonetheless, there was significant difference in the type of surgical 
approach and tube sizes placed among the two groups. Both groups had more devices placed 
laparoscopically. Whereas most of the G-tube group had 12-Fr tube, the G-button group had 
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Fig. 1. Study flow chart.

Table 1. Study demographics and baseline characteristics
Characteristic G-tube (n=80) G-button (n=185) p-value
Sex, female 32 (40) 91 (49) 0.169
Race 0.127

White 48 (60) 118 (64)
Black 27 (34) 49 (27)
Others 5 (8) 18 (10)

Age distribution (mo) 0.310
0–12 48 (60) 106 (57)
13–60 12 (15) 42 (23)
>60 20 (25) 37 (20)

Weight distribution (kg) 0.987
0–10 52 (65) 120 (65)
11–15 9 (11) 22 (12)
>15 19 (24) 43 (23)

Preoperative albumin (g/dL) 3.46±0.58 3.67±0.53 0.057
Congenital cardiac disease 30 (37) 52 (28) 0.129

Cyanotic cardiac disease 4 (5) 16 (8) 0.077
Non-cyanotic cardiac disease 26 (32) 36 (19)

Type of surgical approach 0.001
Laparoscopic 65 (81) 178 (96)
Open 8 (10) 5 (3)
Lap converted to open 7 (9) 2 (1)

Operative time (min) 57.8±43.3 58.9±36.4 0.816
Intraoperative antibiotics 74 (92) 169 (91) 0.756

Within 1 hour of the procedure 71 (89) 165 (90) 0.469
Surgeon 0.0001

1 14 (17) 68 (37)
2 54 (67) 4 (2)
3 4 (5) 67 (36)
4 8 (10) 46 (25)

Tube size (Fr)
12 52 (65) 11 (6) 0.0001
14 21 (26) 160 (86)
16 6 (7) 9 (5)
18 1 (1) 5 (3)

Values are presented as number (%) or mean±standard deviation.
G-tube: gastrostomy tube, G-button: gastrostomy button, g/dL: grams/deciliters, Lap: laparoscopy, Fr: French.
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14-Fr size placed. More importantly, there was a significant difference in the laparoscopic to 
open conversion rate between the groups; G-tube vs. G-button (9% vs. 1%, p=0.0001). There 
was a statistically significant difference on tube type placement by the four different surgeons.

There were 153 (58%) patients with overall complications within 90 days of surgery; of these 
142 (93%) were minor while 11 (7%) were major complications. About 10% of patients in 
both groups developed GER after surgery, 15% developed feeding intolerance, 2% had to 
be converted to a GJ tube, 4.5% developed wound infections and about 40% of patients 
developed hypergranulation tissue in both groups. More importantly, patients with primary 
G-tubes had statistically significant higher rates of peristomal bleeding (5% vs. 1%, p=0.049) 
and external gastric content leak (18% vs. 9%, p=0.03). See Table 2. Furthermore, patients 
in the G-tube group had more overall complications, however, this was not statistically 
significant, (64% vs. 56%, p=0.192). There was no difference in major complications 
between groups. Three patients in each groups required intervention (NPO/TPN or surgery) 
due to external gastric content leakage. There were no patients in the G-tube group with 
hypergranulation tissue requiring surgery, although three patients in the G-button group 
required surgical intervention for hypergranulation. Lastly, only 1 patient in each group 
required surgical intervention for device dislodgement. The median time to start feeds 
between the groups was significantly different (G-tube, 2 days vs. G-button 1 day, p=0.003), 
with no difference in the inpatient or outpatient median HLOS. There were no intraoperative 
complications and procedure-related mortality.

Predictors of complications
Patients with weight children <10 kg had a significantly higher number of overall complications 
on univariate and multivariate analysis. On subgroup evaluation of major complications, 
patients with prior Nissen fundoplication (1% vs. 9%, p=0.04), open procedures (6% vs. 
27%, p=0.01), with longer operative time (58 vs. 85 minutes, p=0.04 and failure to receive 
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Table 2. Postoperative outcomes
Outcomes G-tube (n=80) G-button (n=185) p-value
Length of stay (d)

Inpatient 23 (5–66) 22 (3–62) 0.4
Outpatient 4 (1–4) 4 (1–3) 0.9

Overall 90-day complications 51 (64) 102 (56) 0.1
Minor complications 47 (59) 95 (51) 0.2
Major complications 4 (5) 7 (4) 0.6

Complications
GER 8 (10) 10 (5.4) 0.1
Feeding intolerance 12 (15) 28 (15.1) 0.9
Conversion to GJ 3 (3.8) 2 (1.1) 0.1
Peristomal infection 4 (5) 8 (4.3) 0.8
Device dislodgement 9 (11.3) 19 (10.3) 0.8
Peristomal bleeding 4 (5) 2 (1) 0.049
Hypergranulation tissue 33 (41.3) 70 (37.8) 0.6
External gastric content leak 14 (17.5) 16 (8.6) 0.03

Major complications
External leaks with intervention 3 3

NPO/TPN 2 1 0.4
Surgery 1 2 1.0

Hypergranulation tissue requiring surgery 0 3 0.2
Device dislodgement requiring surgery 1 1 1.0

Values are presented as median (interquartile range), number (%), or number only.
G-tube: gastrostomy tube, G-button: gastrostomy button, GER: gastroesophageal reflux, GJ: gastrojejunostomy, 
NPO: nil per os, TPN: total parenteral nutrition.
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preoperative antibiotics (92% vs. 63%, p=0.004) were more likely to experience a major 
complication. However, only failure to receive antibiotics and open procedures were significant 
predictors of major complications in multivariate analysis (Table 3).

DISCUSSION

For durable long term enteral access, gastrostomy devices are the procedure of choice 
both in children and adults. The primary device placement can be performed surgically, 
endoscopically or radiologically. In infants and children, most devices are commonly placed 
surgically by pediatric surgeons. The type of device placed is based on surgeon’s discretion, 
patients’ comorbidities and device availability [2,8-10]. Based on internal discussions in our 
practice, we had hypothesized that primary G-tubes were safer and with fewer complications 
when compared to primary G-buttons. Subsequently, we aimed to compare surgical 
outcomes of patients undergoing G-tube or G-button placement.

Our study shows that there was no difference in the overall, minor or major complications 
within 90-days of surgery between primary G-tube and primary G-button. Such comparison 
has been made between PEG tubes versus PEG buttons [12,13], but to our knowledge, this is 
the first report comparing complications of surgically placed primary G-tubes and G-buttons. 
Laparoscopic gastrostomy device placement using Seldinger technique is our preferred 
approach for pediatric patients. Interestingly, conversions to open were significantly higher 
in the G-tube group. We hypothesized this could be due to harder to perform the Seldinger 
technique with this tube, which could lead to difficulty confirming intragastric position. 
More importantly, we found no differences in outcomes when comparing preoperative 
characteristics, surgeon, tube size or length. Regarding the minor complications evaluated, 
we estimate that all of them can be attributed to the procedure with possible the exception 
of GER and feeding intolerance. However, several patients required conversion to a GJ tube, 
which indicated worsening of their reflux or feeding intolerance. For the purposes of this 
study, we defined major complications as hypergranulation tissue, device dislodgement or 
gastric content external leaks requiring prolonged NPO/TPN, or surgery. Gastric content 
external leak requiring intervention in G-button patients was one of the main reasons 
that prompted this study. Surprisingly, our results showed that this complication occurred 
significantly more commonly in G-tube patients (17% vs. 8%, p=0.03). However, only 3 
patients with external leaks in each group required intervention. Furthermore, there were 
no differences between the groups with regards to hypergranulation tissue around the 
gastrostomy tract. Nonetheless, hypergranulation requiring surgical intervention was 
necessary in 3 patients who underwent G-button placement. Overall device dislodgement 
rate was 10%, with an average time to dislodgement of 40 days for G-tubes and 30 days for 
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Table 3. Logistic regression analysis for major complications
Patient characteristics Odds ratio (confidence interval) p-value
Age 0.99 (0.97–1.01) 0.4
Weight 1.03 (0.95–1.12) 0.4
Operative time 1.01 (1.00–1.03) 0.1
Sex 1.29 (0.27–6.14) 0.7
Type of tube 1.54 (0.32–7.47) 0.5
Congenital cardiac disease 0.93 (0.19–4.54) 0.9
Preoperative antibiotics 12.71 (2.34–68.95) 0.003
Open surgical approach 6.68 (1.1–40.67) 0.039
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G-buttons. At that time, a well-formed tract permits easy replacement without requiring 
an intervention. However, 1 patient in each group required an intervention for device 
dislodgement at postoperative day (POD) 0 for G-button and POD 2 for G-tube. These were 
considered to be due to technical errors and our results are similar to other series where 
device dislodgement requiring surgical intervention is a rare event [3-5,7,8]. Regarding 
predictors of complications, we identified that only weight at insertion (<10 kg) had a 
significantly higher number of overall complications on univariate and multivariate analysis. 
Furthermore, on subgroup analysis, we noted that patients with prior Nissen fundoplication 
(1% vs. 9%, p=0.04), open procedures (6% vs. 27%, p=0.01), with longer operative time 
(58 vs. 85 minutes, p=0.04) and failure to receive preoperative antibiotics (92% vs. 63%, 
p=0.004) were more likely to experience a major complication. However, only failure to 
receive antibiotics and open procedures were significant predictors of major complications in 
multivariate analysis.

This is a retrospective study and therefore limited in establishing a causal relationship. 
Another important limitation was that one surgeon preferentially places primary G-tubes, 
whereas the other three surgeons mostly place primary G-buttons. However, based on 
patients’ comorbidities the other three surgeons sometimes placed primary G-tubes. The 
decision to primarily place a G-tube versus a G-button was the surgeon’s preference and 
no clear indications could be found in the chart as to why they chose one device over the 
other. It is important to mention that preoperative characteristics amongst patients were not 
significantly different, which helps comparison between groups, surgeons and technique. 
Also, gastrostomy outcomes definitions can be highly variable and difficult to standardize. 
However, our results are similar to previous reports where up to 60% of patients will have 
minor complications and less than 5% of patients will have a major complication [1,5,14]. 
More importantly, despite these limitations, our study suggest that primary G-tube offer no 
significant advantage in overall, minor or major complications when compared to primary 
buttons. Primary G-tube or buttons are safe and effective means to provide enteral nutrition 
in children of all ages with a low major complication rate.
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