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Supplementary Table 6.Supplementary Table 6. Summary of Evidence for Endoscopic Treatment of Buried Bumper Syndrome

First author Year Country
Study 
period

Study design
Number of  
participants

Comparison Main outcome

Casper 2018 Germany 2000–2015 Retrospective  
and prospective 
cohort

Retrospective 25, 
prospective 4

NA Patients with partial buried bumper 
syndrome were effectively treated by 
endoscopy in both cohorts (24/25 and 
4/4 patients respectively). For com-
plete buried bumper syndrome (Cyrany 
grade 3) success rates of endoscopic 
therapy differed significantly between 
the cohorts (p=0.017).

Mueller-Gerbes 2017 Germany 2002–2013 Retrospective 
cohort

  82 Bougie, grasp,  
needle-knife,  
papillotome

No AEs were observed in 70 patients 
(85.4%). Bleeding occurred in seven 
patients (31.8%) after cutting with a 
needle-knife papillotome and in one 
patient (8.3 %) after grasping. No 
bleeding was recorded after using 
a standard papillotome or a bougie 
(p<0.05). Ten of 22 patients (45.5%) 
treated with the needle-knife had a 
serious AE and one patient died (4.5 %).

El Ali 2011 Belgium 2002–2009 Retrospective 
cohort

879 NA Only eight patients (8/879; 0.9%) devel-
oped BBS. Five patients underwent 
successful treatment with Cruciform 
mucosal incisions with needle-knife. 
No complications were observed

Dowman 2015 UK 2009–2013 Retrospective   58 Corflo vs  
Freka PEG  
tube

Increased risk of buried bumper syn-
drome with Freka PEG tubes when 
compared to Corflo PEG tubes.

NA, not applicable; AE, adverse event; BBS, buried bumper syndrome; PEG, percutaneous endoscopic gastrostomy.
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Supplementary Table 9.Supplementary Table 9. Summary of Evidence for Effects of CO2 Gas

First 
author

Year Country
Study 
period

Study design
Number of 
participants

Comparison Main outcome

Allen 2017 Georgia 2015–2016 Retrospective 257 Desufflation vs 
no desufflation

PNP rate on POD1 in CXR: Desufflation 
group 14.8%, no desufflation group 7.9%, 
p>0.05.

Murphy 2016 USA 2012–2014 Prospective,  
double-blind

Randomized trial

  35 CO2 vs air PNP 2/14 (14.3 %) using CO2 and 8/15 (53.3 
%) using ambient air (p=0.05).

No significant difference in abdominal dis-
tention, VAS scores for pain or bloating 
between CO2 and ambient air.

Nishiwaki 2012 Japan 2009–2011 Comparative Study
Randomized controlled 

trial

  60 CO2 vs air PNP was observed only in the air group 
but not in the CO2 group (p=0.003).

The evaluation of bowel distension on 
abdominal X ray revealed a significant 
decrease of small bowel distension in 
the CO2 group compared to the air group 
(p<0.001) at 10 min and 24 hr after PEG, 
whereas there was no significant differ-
ence in large bowel distension between 
the two groups.

Gottfried 1986 USA 1982–1983 Observational   24 NA Nine patients (38%) developed radiologic 
PNP. Five patients (21%) had gross evi-
dence of PNP, three patients had more 
subtle findings of small amounts of free 
air, and one patient had free air found by 
CT scan. No patient developed signs or 
symptoms of peritoneal inflammation.

PNP, pneumoperitoneum; POD, postoperative day; CXR, chest X-ray; VAS, visual analog scale; PEG, percutaneous endoscopic gastrostomy; CT, 
computed tomography; NA, not applicable.
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Ovid-MEDLINE (n=167)

Ovid-EMBASE (n=287) KMBASE (n=9)

Cochrane CENTRAL (n=301)

Hand searching (n=0)

Records after duplicates removed (n=609)

Records screened (n=609)

Full-text articles assessed for eligibility (n=15)

Studies included for synthesis (n=14)

Records excluded by title and
abstract screening (n=594)

Records excluded according to
selection criteria (n=1)

Overlapped study participants (n=1)

Supplementary Fig. 1.Supplementary Fig. 1. PRISMA flow 
diagram of prophylactic antibiotic 
use.
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Cochrane CENTRAL (n=481)

Hand searching (n=3)

Records after duplicates removed (n=1,610)

Records screened (n=1,609)

Full-text articles assessed for eligibility (n=6)

Studies included for synthesis (n=5)
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Records excluded according to
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Population overlap (n=1)

Supplementary Fig. 2.Supplementary Fig. 2. PRISMA flow 
diagram of feeding timing.
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2. Irrelevant intervention (n=9)
3. Irrelevant comparator (n=13)
4. Irrelevant outcomes (n=4)

Records excluded (n=4)

1. Irrelevant population (pediatric
population, n=1)

5. Neither English nor Korean (n=1)
7. Full text not available (abstarct only,

n=2)

Records excluded by title and
abstract screening (n=232)

Supplementary Fig. 3.Supplementary Fig. 3. PRISMA flow 
diagram of percutaneous endoscop-
ic gastrostomy techniques.
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Supplementary Fig. 4.Supplementary Fig. 4. PRISMA flow 
diagram of peristomal leakage.
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2. Irrelevant intervention (n=4)
3. Irrelevant comparator (n=10)
4. Irrelevant outcome (n=3)
5. Neither English nor Korean (n=2)
6. Duplicate (n=1)

Supplementary Fig. 5.Supplementary Fig. 5. PRISMA flow 
diagram of gastrostomy tube break-
age, occlusion, dislodgement, or 
degradation.
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1. Irrelevant population (n=8)
2. Irrelevant intervention (n=95)
3. Irrelevant comparator (n=1)
4. Neither English nor Korean (n=1) Supplementary Fig. 6.Supplementary Fig. 6. PRISMA flow 

diagram of the management of ad-
verse events.
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Hand searching (n=5)
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1. Irrelevant population (n=4)
2. Irrelevant intervention (n=4)
3. Irrelevant outcomes (n=3)
4. Irrelevant study design (n=2)
5. Duplicate (n=1) Supplementary Fig. 7.Supplementary Fig. 7. PRISMA flow 

diagram of replacement or removal 
of gastrostomy tube.


