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What do we know about the subject matter of this study?

Percutaneous endoscopic gastrostomy (PEG) is a safe and effective 
technique that has been used in patients requiring long-term nutri-
tional support. In the pediatric population, evidence on this proce-
dure, its complications, and outcomes is limited in some regions of 
Latin America, making it necessary to conduct more observational 
studies to evaluate its safety over time.

What does this study contribute to what is already known?

This retrospective study shows the experience of PEG in a 
high-complexity hospital. It confirms that PEG in pediatric patients 
is a safe procedure for establishing the enteral route, even in critical-
ly ill patients, demonstrating a low frequency of complications and 
no associated mortality.
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Abstract

Percutaneous endoscopic gastrostomy (PEG) is the method of choice for gastrostomy placement in 
children. However, variable incidence rates of complications have been reported. Objective: To re-
port our experience with PEG tube insertion using the traction technique in pediatric patients in the 
gastroenterology department of a tertiary care hospital in Colombia. Patients and Method: Retro-
spective study of PEGs performed in a group of pediatric patients, aged 1 to 17 years, between August 
2015 and January 2024. Demographic characteristics, final condition at the time of hospitalization, 
and associated complications were recorded. Results: A total of 56 PEG tubes were placed in patients; 
69.6% were male. Most patients had a pre-existing medical condition. Moderate to severe neurologi-
cal sequelae and secondary swallowing disorders that prevented oral intake were the main reasons for 
PEG placement (44,7%), followed by congenital diseases (23,2%). Five patients in the study group 
(8.9%) experienced late complications, requiring replacement of the gastrostomy tube due to deteri-
oration of the feeding equipment and the placement of a transgastric-jejunal feeding tube. There were 
no deaths related to the procedure. Conclusions: PEG in pediatric patients is a safe way to establish 
an enteral route, even in critically ill patients, demonstrating a low frequency of complications and 
with no associated mortality. 
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Introduction

Gastrostomy is the preferred route for long-term 
administration of nutrition and/or medications in 
patients with swallowing disorders, some with mus-
culoskeletal deformities and neurological disorders3,4. 
This procedure has been performed since the mid-
20th century in adults, in most cases without the need 
for an operating room5, and since 1980, its use in the 
pediatric population has been described6. Currently, 
the techniques used to perform gastrostomy can be 
laparoscopic, laparotomy, percutaneous endoscopic, 
radiologically guided percutaneous, and a combina-
tion of laparoscopic and endoscopic7. The main indi-
cations for PEG include structural and/or mechanical 
alterations of the digestive tract, impaired conscious-
ness, head and neck tumors, and neurological diseases. 
However, it can also be useful in cases of gastric de-
compression, bile reinfusion, extensive facial trauma, 
and gastric volvulus8. PEG arose from the need to pro-
vide comprehensive nutritional support to compen-
sate for the body’s requirements when these cannot 
be met through daily oral food intake. In general, it is 
intended for patients who require enteral nutrition for 
more than 8 weeks, assuming that the gastrointestinal 
tract is functioning properly9.

Despite being a widely accepted procedure, there 
are few Latin American studies in the pediatric pop-
ulation using endoscopic techniques, which can be 
performed under sedation, unlike open and/or laparo-
scopic surgical techniques, which require general anes-
thesia and must be performed in operating rooms with 
the inherent risks associated with them7. There are two 
techniques for gastrostomy tube placement: pull or 
push, the former being the safest in the pediatric pop-
ulation8,10.

The objective of this research was to describe the 
demographic characteristics, triggering diseases, and 
complications secondary to PEG in users under 18 
years of age at a high-complexity center in Colombia 
between August 2015 and January 2024.

Patients and Method

Study design
A retrospective study was conducted using elec-

tronic clinical records of PEGs performed by the gas-
troenterology service in endoscopy rooms or in the 
pediatric intensive care unit at Hospital San Rafael de 
Tunja, a high-complexity institution and referral cen-
ter for three departments.

Patients
All pediatric patients (aged 1 to 17 years) who un-

derwent PEG by the gastroenterology service between 

August 2015 and January 2024 with associated diag-
noses of swallowing disorders or aspiration pneumo-
nia were included. Patients with surgical gastrostomy, 
PEGs performed at another institution, and incomplete 
medical records were excluded. The electronic medical 
records of the patients of interest were reviewed, and 
demographic characteristics, acute illness and/or un-
derlying disease, presence of associated complications, 
final condition at the time of hospitalization, and fol-
low-up for up to 2 years after the procedure were de-
scribed.

Surgical technique
As part of the initial protocol for the percutaneous 

and endoscopic procedure, asepsis and antisepsis of 
the anterior abdominal wall and oral cavity were per-
formed with chlorhexidine and/or povidone-iodine. 
Additionally, prophylactic antibiotics were adminis-
tered, except in patients who were already receiving 
antibiotics due to their underlying pathology requir-
ing hospitalization. All PEGs were performed using the 
pull-through technique, with 16-20 Fr tubes inserted 
via a flexible endoscope through the oral cavity into 
the stomach. Subsequently, under direct endoscopic 
visualization, a transillumination point was identified 
on the anterior abdominal wall, and puncture of the 
skin and abdominal wall was performed until entry 
into the gastric cavity, which was confirmed by en-
doscopic visualization (Figure 1a). A metal guidewire 
was inserted through the needle, retrieved with an en-
doscopic snare (Figure 1b), and exteriorized through 
the mouth. The gastrostomy tube was then mounted 
over the guidewire and pulled until it was positioned 
within the gastric cavity, with endoscopic verification 
to ensure that the internal bumper (“mushroom”) 
was not causing gastric mucosa ischemia. Tube pa-
tency was confirmed by water instillation (Figure 1c), 
with the internal bumper adjusted against the gastric 
wall. The external end was brought out through the 
abdominal wall and secured with an external retention 
device (Figure 1d).

Statistics
Statistical analysis was performed using SPSS 

(version 25.0)11. For qualitative variables, frequency 
measures were used, accompanied by their respective 
95% confidence intervals, while quantitative variables 
were analyzed using the Kolmogorov-Smirnov nor-
mality test, considering a p < 0.05, and measures of 
central tendency and dispersion were calculated ac-
cording to their normality. Tests were used to com-
pare independent groups for mortality and compli-
cation outcomes according to age using the Chi2 test; 
in cases where low expected values were identified in 
any cell, Fisher’s exact test was used. The correlation 
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between mortality at discharge and clinically import-
ant variables such as patient age and the presence of 
complications was defined using Spearman’s correla-
tion coefficient.

Ethical considerations
Before all procedures, legal guardians were in-

formed of the risks and benefits, and written informed 
consent was obtained in compliance with Law 23 of 
1981, Article 16 of the Political Constitution of Co-
lombia12, and Resolution 068 of 2018 of Hospital San 
Rafael de Tunja13. This research protocol followed the 
principles established in the Declaration of Helsin-
ki14 and Resolution 8430 of the Colombian Ministry 
of Health15, in which this type of study is considered 
risk-free research. Given the lack of intervention or 
modification, informed consent from the guardian was 
not required, and it was approved by the research and 
bioethics committee of the Hospital Universitario San 
Rafael de Tunja through minutes 006-2023.

Results

56 PEGs were performed in pediatric patients; 
there were 39 males (69.6%) and 17 females (30.4%), 
with a minimum age of 1 year, a maximum age of 17 
years, and a median age of 13 years (IQR 6-16).

A record of pre-existing pathologies was kept in 
the patients who underwent surgery, and it was ob-
served that only in 11 cases was there no record of 
previous pathology. Moderate to severe neurological 
sequelae, along with severe secondary swallowing dis-
orders, were identified as the main reasons why this 
group required artificial nutrition, followed by con-
genital diseases (Table 1), with the entire population 
receiving a minimum of 4 weeks of enteral nutrition 
before the procedure. Among the most frequent neu-
rological disorders, cerebral palsy was the most com-
mon, followed by sequelae from meningitis in 18.2%. 
In terms of genetic diseases, the most common was 
mucopolysaccharidosis, of all cases, in addition to 

Figure 1. PEG surgical 
technique. a. Punction; 
b. Capture; c. Functional 
gastrostomy; d. External 
bumper.
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type A hemophilia and brain arteriovenous malfor-

mation. In addition, those secondary to severe trau-

matic brain injury were the main cause of trauma-re-

lated cases, followed by attempted suicide (hanging) 

(Table 1).

Table 2 describes the diseases that led to admission 

to the hospital, with respiratory tract infections and de-

compensation of the underlying disease being the most 

frequent reasons for hospitalization. However, trau-

matic injuries or their sequelae accounted for 21.1% 

of cases requiring a PEG. During the study period, four 

patients were rehospitalized for reasons unrelated to 

PEG care, while five additional patients (8.9%) were 

rehospitalized specifically for the management of late 

complications. Two of these patients required gastros-

tomy replacement due to deterioration of the artificial 

feeding tube, and three patients developed major com-

plications requiring placement of a transgastric-jejunal 

enteral feeding tube as part of the management plan 

for pneumonia secondary to gastroesophageal reflux. 

There were no periostomal infections or button-relat-

ed complications.

PEGs were performed during hospitalization in 

100% of patients. Table 3 describes the antibiotics and/

or antivirals for the infectious diseases that led to hos-

pitalization.

Mortality was assessed at the end of the hospital 

stay, finding that 16% of patients died from causes un-

related to the PEG procedure. This outcome was de-

termined by the pathology that led to hospitalization, 

such as infectious processes, cerebral edema, and de-

terioration due to congenital disease. Deaths occurred 

more than 72 hours after the procedure. There was no 

correlation between patient age and mortality at the 

end of the stay (Spearman 0.2, p  =  0.14). However, 

there was a correlation between leukocytosis on admis-

sion and the presence of any complications with the 

desired outcome (Spearman 0.57, p < 0.05; Spearman 

0.27, p = 0.04) (Table 4).

Patients were in follow-up for up to 2 years after 

discharge, either in the outpatient setting or in the 

emergency department, depending on their clinical 

presentation. The following events were observed: in 

one patient, accidental removal of the gastrostomy 

tube at 6 months, which was managed by placing a bal-

loon tube through the same tract; in another patient, 

gastrostomy removal due to swallowing recovery; and 

in three patients, change to a post-pyloric transgastric 

tube due to gastric emptying disorder.

Table 1. Baseline disease

Baseline disease Frequency Percentage

Neurological Sequelae 25 44,7

  Cerebral palsy 12 21,4

  Meningitis sequelae 4 7,1

  Hypoxic encephalopathy 3 5,4

  Kernicterus 1 1,8

  Herpes encephalitis sequelae 2 3,6

  Acute temporal cerebrovascular accident 1 1,8

  Craniopharyngioma resection sequelae 1 1,8

  Epileptic neurodegenerative encephalopathy 1 1,8

Congenital Disease 13 23,2

  Mucopolysaccharidosis 3 5,3

  X-linked adrenoleukodystrophy 1 1,8

  Duchenne disease 1 1,8

  Cachs syndrome 1 1,8

  Lennox gastaut syndrome 1 1,8

  Down syndrome 1 1,8

  Metabolic disease due to gluconeogenesis 
defect

1 1,8

  Hemophilia type A sequelae 1 1,8

  Stocco dos Santos syndrome 1 1,8

  Dandy Walker syndrome 1 1,8

  Cerebral arteriovenous malformation 1 1,8

Secondary to trauma 8 14,2

  Severe traumatic brain injury (TBI) sequelae 6 10,7

  Hanging sequelae 2 3,5

No history 11 17,8

Total 56 100,0

Source: Own elaboration base on clinical records registry

Table 2. Triggering pathology for hospitalization

Pathology Frequency %

Pneumonia 21 36,8

Convulsive status 11 19,3

Suicide attempt 5 8,8

TBI 5 8,8

Intracranial bleeding 3 5,3

Hypoxia sequelae 3 5,3

Spinal cord trauma 2 3,5

Viral encephalitis 2 3,5

Tube dysfunction 2 3,5

Soft tissue infection 1 1,8

Airway obstruction 1 1,8

TBI: Traumatic brain injury.
Source: Own elaboration base on clinical records registry.



66

Original Article

Although there are no specific studies on the course 
of chromosomal disorders towards feeding incapacity 
in Colombian populations with poor nutrition, the 
ESPGHAN guideline17 shows that underlying genetic 
diseases have a high prevalence of nutritional com-
plications. These observations are consistent with the 
data obtained in our center, where congenital diseases 
were the second most common indication. However, 
these data may be influenced by the fact that we are in a 
highly complex center that receives patients from three 
departments, in addition to being an area known for 
its high frequency of autosomal recessive inheritance 
pathologies20,21.

Overall mortality in pediatric patients with PEG 
is low when attributed to the procedure itself. Cat-
to-Smith et al. reported that, after follow-up between 
6 and 14 years in children with neurological disabili-
ties, mortality reached 39% but was not directly relat-
ed to PEG22. The mortality findings in our study are 
lower than those reported in similar studies23,24. This 
discrepancy may be secondary to the deaths observed 
were a consequence of underlying pathologies25, and 
none were attributable to the procedure itself, which 
is consistent with what was reported by Hansen26. Re-
garding the population studied, the youngest patients 
included one-year-old children; however, 23.1% of the 
cases were adolescents between 11 and 17 years of age, 
who presented conditions secondary to trauma due to 
traffic accidents or suicide attempts. This highlights 
the need to raise awareness of this age group and devel-
op primary prevention or public policies that address 
these events27,28, which have not been sufficiently docu-
mented in national or international literature.

This study reinforces the safety of the procedure 
by reporting low complications in this population, 
consistent with previous studies comparing open and 
endoscopic gastrostomy techniques10,23,25. In addition, 
it has been observed that PEG avoids the need for lap-
arotomy, reduces surgical time, and decreases postop-
erative pain6. These advantages make it the preferred 
technique; however, further research is needed to eval-
uate long-term outcomes.

This study provides solid evidence on the char-
acteristics of patients who require PEG in Colombia. 
However, further research is essential to validate these 
findings and explore aspects such as nutritional recov-
ery, secondary gastroesophageal reflux, possible im-
provements in the technique, and the management of 
other complications.

The main limitation of this research lies in its ret-
rospective nature and the non-representativeness of 
the population studied, since, as it is a high-complex-
ity general hospital (non-pediatric) that treats refer-
rals from three departments, it may overestimate the 
prevalence of congenital pathologies compared to the 

Table 4. Correlation between mortality and clinically relevant 
variables

Mortality at the end of the hospital stay 
Spearman´s rank correlation 

coefficient
p value

PAFI* -0.044 0.800

Leukocytosis (> 12 x 103 ul) 0.570 < 0.001

Hemoglobin (> 10 g/dL) -0.200 0.188

Hematocrit (> 30%) 0.180 0.286

Platelets (> 250000/mcL) 0.203 0.187

Age 0.200 0.140

Sex 0.077 0.571

Presence of complication† 0.276 0.040

*PAFI (PaO2/FiO2 ratio), †Presentation of major or minor complications 
during the hospital stay. Elevated leukocytosis and clinical complications 
correlate whit higher in-hospital mortality risk, whereas other parameter 
like oxygenation (PAFI), hemoglobin, platelets, age and sex showed no 
statistically significant correlation. 

Table 3. Antibiotic/antiviral management at the time of  
gastrostomy 

Pharmacological management Frequency Percentage

None 28 50,0

Cephalosporins 14 25

Beta-lactamase inhibitors 7 12,5

Cephalosporins + glycopeptide 2 3,5

Acyclovir 1 1,8

Cephalosporins + lincosamides 1 1,8

Polymyxins + glycopeptide 1 1,8

Glycopeptide 1 1,8

Beta-lactam 1 1,8

Total 56 100

Source: Own elaboration base on clinical records registry.

Percutaneous Gastrostomy - L. M. Limas Solano et al

Discussion

PEG is a technique that provides an easy way to 
feed patients with limited intake, with few complica-
tions and low mortality secondary to the procedure4,16. 
The updated review of the ESPGHAN position states 
that PEG is indicated when prolonged non-oral nutri-
tion (> 3-6 weeks) is anticipated or when nasogastric 
feeding is not safe17. In our study, the male population 
predominated, with the main indication being diffi-
culty swallowing due to neurological sequelae, results 
that coincide with the data reported in the world liter-
ature3,6,7,18,19.
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general population. The absence of reported periosto-
mal complications could be due to the small size of the 
population studied. This characteristic may influence 
the results and applicability in other pediatric popu-
lations. In addition, we observed a lack of additional 
studies in the region or in the country that support or 
contradict our findings.

Conclusion

PEG in pediatric patients is a safe procedure for 
reestablishing the enteral route, even in critically ill 
patients or those on ventilatory support, demonstrat-
ing a low frequency of associated complications and 
mortality. In the study population, the need for en-
teral nutrition was mostly associated with congenital 
pathologies with swallowing disorders. In our study, 
multiple traumas in traffic accidents and suicide at-
tempts with severe neurological sequelae represented 
a large percentage of our study population, and we 
therefore suggest increasing educational campaigns, 
especially to prevent traumatic injuries and suicide at-
tempts. In terms of clinical outcomes, mild to moder-
ate complications were documented in a small number 
of patients, with no adverse events directly attributable 
to the procedure, which reinforces its safety profile. In 
addition, the overall mortality rate recorded (16%) was 
related exclusively to the underlying pathology, with 
no evidence of a causal relationship with the gastros-
tomy itself.

Ethical Responsibilities

Human Beings and animals protection: Disclosure 
the authors state that the procedures were followed ac-
cording to the Declaration of Helsinki and the World 
Medical Association regarding human experimenta-
tion developed for the medical community.

Data confidentiality: The authors state that they have 
followed the protocols of their Center and Local regu-
lations on the publication of patient data.

Rights to privacy and informed consent: The authors 
have obtained the informed consent of the patients 
and/or subjects referred to in the article. This docu-
ment is in the possession of the correspondence au-
thor.

Conflicts of Interest

Authors declare no conflict of interest regarding the 
present study.

Financial Disclosure

Authors state that no economic support has been asso-
ciated with the present study.

References

1.	 El-Matary W. Percutaneous 
endoscopic gastrostomy in children. 
Can J Gastroenterol [Internet]. 
2008;22(12):993-8. Available from: 
doi: 10.1155/2008/583470

2.	 Posada JC, Pimentel A. Gastrostomía 
Endoscópica Percutánea. Experiencia en 
el Hospital Universitario de Cartagena. 
Rev Colomb Cirugía. 1995;47-50. 

3.	 Franco Neto JA, Liu PMF, Queiroz 
TCN, Bittencourt PFS, Carvalho SD, 
Ferreira AR. Percutaneous endoscopic 
gastrostomy in children and adolescents: 
15-years’ experience of a tertiary 
center. Arq Gastroenterol [Internet]. 
2021;58(3):281-8. Available from: 
doi: 10.1590/S0004-2803.202100000-49

4.	 Miyata S, Dong F, Lebedevskiy O, Park 
H, Nguyen N. Comparison of operative 
outcomes between surgical gastrostomy 
and percutaneous endoscopic 
gastrostomy in infants. J Pediatr Surg 
[Internet]. 2017;52(9):1416-20. Available 

from: http://dx.doi.org/10.1016/j.
jpedsurg.2017.01.008

5. 	 Gauderer MWL, Ponsky JL, Izant RJ. 
Gastrostomy without laparotomy: a 
percutaneous endoscopic technique. J 
Pediatr Surg. 1980;15(6):872-5. 

6. 	 Takeda S, Sasson L, Bottero A,  
Marín A. Gastrotomía endoscópica 
percutanea en pediatría. Med infant. 
2002;9(2):98-103. 

7. 	 Kim J, Lee M, Kim SC, Joo CU, Kim SJ. 
Comparison of percutaneous endoscopic 
gastrostomy and surgical gastrostomy in 
severely handicapped children. Pediatr 
Gastroenterol Hepatol Nutr [Internet]. 
2017;20(1):27-33. Available from: 
http//:doi.org/10.5223/pghn.2017.20.1.27

8. 	 Brinkmann J, Fahle L, Broekaert I, 
Hünseler C, Joachim A. Safety of the 
One Step Percutaneous Endoscopic 
Gastrostomy (Push-PEG) Button in 
Pediatric Patients. J Pediatr Gastroenterol 
Nutr [Internet]. 2023;77(6):828-
34. Available from: doi: 10.1097/
MPG.0000000000003930

9. 	 Takalo M, Iber T, Autio R, Luoto 
T. Complications after pediatric 
percutaneous endoscopic gastrostomy: 
comparison of the push and pull 
technique. World J Pediatr Surg 
[Internet]. 2024;7(1):1-7. Available from: 
doi: 10.1136/wjps-2023-000687

10. 	 Balogh B, Kovács T, Saxena AK. 
Complications in children with 
percutaneous endoscopic gastrostomy 
(PEG) placement. World J Pediatr 
[Internet]. 2019;15(1):12-6. Available 
from: https://doi.org/10.1007/s12519-018-
0206-y

11. 	 IBM corp. IBM SPSS Statistics for 
Windows. IBM Corp., Armonk, NY, EE. 
UU.; 2017. 

12. 	 Congreso. Constitucion politica de 
Colombia. 1991;108. Available from: 
www.presidencia.gov.co

13. 	 Hospital Universitario San Rafael de 
Tunja. Resolución 068 de 2018 [Internet]. 
2018. Available from: https://www.
hospitalsanrafaeltunja.gov.co/nuevo_
sitio/attachments/article/1046/Resol 068 



68

Original Article

Percutaneous Gastrostomy - L. M. Limas Solano et al

de 2018 Deroga R 255-2015 Modelo Integ 
Prestación Ser.pdf

14. 	 de Helsinki D, Association WM. 
Declaracion de Helsinki. Principios 
éticos para las Investig médicas en seres 
humanos Tokio-Japón Asoc Médica 
Mund. 1975; 

15. 	 Ministerio de Salud de Colombia. 
Resolución 8430 de 1993 [Internet]. 
Ministerio de salud Bogotá; 1993. 
Available from: https://www.minsalud.
gov.co/sites/rid/Lists/BibliotecaDigital/
RIDE/DE/DIJ/RESOLUCION-8430-
DE-1993.PDF.

16. 	 Furlano RI, Sidler M, Haack H.  
The push-pull T technique:  
An easy and safe procedure in 
children with the buried bumper 
syndrome. Nutr Clin Pract [Internet]. 
2008;23(6):655-7. Available from: 
doi: 10.1177/0884533608326229

17. 	 Homan M, Hauser B, Romano C, et al. 
Percutaneous Endoscopic Gastrostomy 
in Children: An Update to the ESPGHAN 
Position Paper. J Pediatr Gastroenterol 
Nutr [Internet]. 2021;73(3):415-
26. Available from: doi: 10.1097/
MPG.0000000000003207

18. 	 Srinivasan R, Irvine T, Dalzell M. 
Indications for percutaneous endoscopic 
gastrostomy and procedure-related 
outcome. J Pediatr Gastroenterol 
Nutr [Internet]. 2009;49(5):584-
8. Available from: doi: 10.1097/
MPG.0b013e31819a4e8c

19. 	 Alhaffaf F, Alqahtani A, Alrobyan A, et 

al. Percutaneous endoscopic gastrostomy 
in children: A single center experience 
in Saudi Arabia. Saudi Med J [Internet]. 
2021;42(2):205-8. Available from: 
doi: 10.15537/smj.2021.2.25692

20. 	 Velasco HM, Martin ÁM, Galvis J, 
Buelvas L, Sánchez Y, Umaña LA. 
Genética clínica comunitaria: exploración 
de patología genética en Boyacá, 
Colombia. 2017;19(1):32-8. Available 
from: https://doi.org/10.15446/rsap.
v19n1.55238

21. 	 Avila Mellizo GA, Rozo-Gutierrez N, 
Forero-Motta DA. Análisis de los defectos 
congénitos en Colombia, 2015-2017. Rev 
la Univ Ind Santander Salud [Internet]. 
2019;51(3):200-6. Available from: 
doi: 10.18273/10.18273/revsal.v51n3-
2019003

22. 	 Catto-Smith AG, Jimenez S. Morbidity 
and mortality after percutaneous 
endoscopic gastrostomy in children with 
neurological disability. J Gastroenterol 
Hepatol [Internet]. 2006;21(4):734-8. 
Available from: doi: 10.1111/j.1440-
1746.2005.03993.x

23. 	 Kristensen ÃC, Emblem R, Veenstra M. 
Percutaneous Endoscopic Gastrostomy 
in Children : A Safe Technique with 
Major Symptom Relief and High Parental 
Satisfaction. 2006;(November):624-8. 
Available from: doi: 10.1097/01.
mpg.0000229550.54455.63

24. 	 Peñaloza Ramírez A, Suárez Correa 
J, Blanco Rubio L, Peñaloza Rosas A. 
Gastrostomía endoscópica percutánea: 

¿Es éticamente aceptable? Rev 
Colomb Gastroenterol [Internet]. 
2013;28(2):150-60. Available from: 
http://www.scielo.org.co/scielo.
php?script=sci_arttext&pid=S0120-
99572013000200010&lng=en&tlng=es

25. 	 Kumar AS, Yaghoub MB, Rekab K, Hall 
M, Attard TM. Pediatric multicenter 
cohort comparison of percutaneous 
endoscopic and non-endoscopic 
gastrostomy technique outcomes. J 
Investig Med [Internet]. 2019;1-6. 
Available from: doi:10.1136/jim-2019-
001028

26. 	 Hansen E, Qvist N, Rasmussen L EM. 
Postoperative complications following 
percutaneous endoscopic gastrostomy 
are common in children. Acta Paediatr 
[Internet]. 2017;106(7):1165-9. Available 
from: doi: 10.1111/apa.13865

27.	 Instituto de Medicina Legal. Boletines 
Estadísticos Mensuales [Internet]. 2024 
[cited 2024 Sep 30]. Available from: 
https://www.medicinalegal.gov.co/
cifras-estadisticas/boletines-estadisticos-
mensuales

28.	 Mojica Walteros CM, Hoyos Gómez 
LK, Vanegas Gama HS, Muñoz Torres 
LD, Fernández-Ávila DG. Intento de 
suicidio pediátrico e ingreso a Unidad de 
Cuidado Intensivos, antes y después de 
la pandemia, en un hospital universitario 
en Boyacá, Colombia. Pediatria 
(Santiago) [Internet]. 2023;56(2):e388. 
Available from: https://doi.org/10.14295/
rp.v56i2.388


