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Abstract: Background: Current data show a variety of negative aspects related to persistent use of a
gastrostomy tube in developed countries: lack of scientific proof to indicate gastrostomy tubes (GT)
over nasogastric tubes (NGT), GTs should only be considered on individuals unable to thrive,
potential GT risks may outweigh its benefits, and caregivers’ opinions must be taken into
consideration. Objective: To analyze the impact of chronic use of gastrostomy tubes in pediatric
patients one year after its placement, through the assessment of anthropometric variables in a
hospital of a developing country. Methods: This study had a cohort-type intervention. Biosocial and
anthropometric parameters were assessed and compared through Paired T-Tests, before and after
one year of gastrostomy tube feeding. Findings: 24 patients were assessed one year after gastrostomy
tube (GT) placement. It was globally observed that, in all ages assessed, all anthropometric variables
(weight, length and body mass index) improved. On average this sample gained 3.89 kilos (p<0.000),
8.87 cm. (p<0.000) and 1.72 kg/mt? (p<0.001). Also, this cohort showed an undernourishment rate of
25% prior to GT placement, and it reduced to 4.1% after one year of enteral nutrition use. Likewise,
normal nutritional status improved from 41.6% to 91.6% in this CP sample. Long-term parameters
for nutritional assessment (length/age) were also improved, reducing short/age parameters by 8.33%
(p<0.002). No overweight or obese children were found. Interpretation: This study has confirmed
that enteral nutrition is vital to improve nutritional status of pediatric patients in long-term
parameters. Gastrostomy tubes have been proven to reduce morbidity, mortality, and
hospitalizations, as well as secure survival and improve quality of life in people with CP. Due to high
prevalence of disabled people in developing countries, rehabilitation (including dysphagia
management) is indispensable to recover and retrieve oral feeding, in order to reduce the costs of
maintenance of enteral nutrition for families and the health system. Developing countries, like Chile,
lack access to rehabilitation leading to chronic usage of gastrostomy tubes. Clinicians see themselves
forced to secure survival with GTs, despite potential risks showed in developed countries.
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1. Introduction

Gastrostomy tube (GT) placement for enteral nutrition (EN) is one of the most common surgeries
in pediatrics [1]. It is set to deliver vital macro and micronutrients to patients who are unable to
tolerate their nutritional requirements through oral intake [2,3]. The need for GTs placement in
children varies broadly; from failure to thrive to high-calorie expenditure diseases, dysphagia and
swallowing disorders (including aspiration pneumonitis [4]), craniofacial and digestive tube
malformations, malabsorptive diseases, among others [1]. Undernourishment is also a major
indication for enteral nutrition. Malnutrition, on the other hand, leads to alteration of bodily
functions, including muscle weakness, immunocompromise, and general worsening of health status,
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including the rise of mortality rates [5], thus this procedure becomes vital in the improvement of
health-related outcomes, secure survival and improve quality of life.

It is due to new disease approaches, clinical technologies, and higher survival rates of infants
that GT indication has risen exponentially in the last decade. A study by Anoosh et al, refers to the
fact that gastrostomy use has nearly doubled in the last ten years, and the prevalence of patients who
continue to depend on GT for nutrition over one-year or more has increased [6] as consequence.

It is important to mention that attitudes regarding GT placement vary broadly in different areas
of the world [4]. Enteral nutrition indication in developing countries focuses on patients’ survival
and does not take into consideration the burden on caregivers nor the costs for families and health
system. Hence, several concerns arise regarding gastrostomy placements [4]. Firstly, patients who are
in the last stages of their primary disease, with an anticipated short life span, are more likely to pass
away due to other reasons, e.g., an EN tube infection, instead of their primary disease. Secondly,
racial disparities have been found in a recent study by Khrais et al, where Hispanic patients show
higher rates of morbidity, mortality, and longer lengths of stay, after GT procedure, due to health
resources [5]. Moreover, there is lack of access to over all rehabilitation (including dysphagia
management) in low and middle-income countries [7], leading to chronic enteral nutrition for these
patients. Finally, it is important to emphasize that 85% of disabled people of the world live in the
aforementioned countries [7], which leads to worse health outcomes, including low weight and poor
nutritional status.

This report took place in Arica, the northernmost and one of the most resources-limited cities of
Chile, characterized by its desertic weather, high levels of migration from Peru, and high levels of
lead and arsenic contamination [8].

This study aimed to analyze the impact of chronic use of gastrostomy tubes in pediatric patients
with cerebral palsy one year after its placement, through the assessment of anthropometric variables
in a hospital of a developing country.

2. Materials and Methods

Investigation design

This study had a cohort-type intervention, cross-sectional measurement, and qualitative-
quantitative analytical variables. It was carried out in Arica - Chile, from September to December
2023, in the Pediatrics Unit of the Regional Hospital Dr. Juan Noé Crevani.

Analysis units

After the approval to access the database of this population, biosocial (age, sex), and
anthropometric variables were obtained. Nutritional evaluation was assessed by trained Dietitian
through weight (in kilograms), length (in centimeters), body mass index (through the formula
weight/height?) and percentile deviations, as the international norm dictates for nutritional
assessment in children with cerebral palsy (Life Expectancy Project).

Universe and Sample

Data of the entire population of patients who were users of enteral nutrition and were attended
at the Hospital Regional Dr. Juan Noé Crevani (n=24). Inclusion criteria were patients under 18 years
old, CP diagnosis, had a feeding tube and were attended at this hospital for at least one year.

Ethical aspects

This study was presented and approved by the Healthcare Ethics Committee (CEA) and Director
of the Regional Hospital Dr. Juan Noé Crevani. CEA Code: Memo 695, August 2023.

Information analysis

The Analysis of Variance (ANOVA) determined significant differences in the nutritional
behavior of children with cerebral palsy, prior to gastrostomy tube placement and one year after its
placement. Subsequently, Paired T-Test was applied to analyze the same set of variables that were
measured under different conditions (pre-GTP and after) in the same set of patients.
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A normality test was used to determine results which were expressed on average and standard
deviations.

Data was analyzed with statistical software Statistical Package for the Social Sciences (SPSS 21)
and Software for Statistics and Data Science (STATA 12).

3. Results

It was globally observed that all anthropometric variables improved after one year of
gastrostomy tube placement. On average, this sample showed an increase of 3.89 kilos (p<0.000), 8.87
cm. (p<0.000), and 1.72 kg/mt2 (p<0.001).

This sample was composed by 46% male and 54% female patients. At the moment of GT
placement, the average age was 4.2 years old, from which 17% were toddlers, 58% were preschoolers,
and 25% were middle childhood patients. Most patients were G-tubes users due to various
genopathies and cerebral palsy (84%) (See Figures 1-3).

H Female m Male

Figure 1. Sex distribution.

B Toddlers ® Pre-schoolers & Middle childhood

Figure 2. Age distribution.

M Cerebral palsy due to preterm birth  m Genopathies w Birth asphyxia 1 Viral meningitis ® Others

Figure 3. Main causes for GT placement.
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In order to analyze GT placement effectiveness, this data was divided in different age groups
and into three nutritional assessment categories: BMI/age, weight/age and length/age.

As for BMI/age assessment, it was observed that undernourishment prevalence rate reached 25%
prior to GT placement, from which 83.33% and 16.67% of them were preschoolers and middle
childhood patients, respectively. After GT placement, undernourishment was reduced to 4.1%, being
prevalent only in preschoolers. As for risk for malnutrition, it reached 33.33% prior to GT placement,
from which 37.5%, 50% and 12.5% were toddlers, preschoolers and middle childhood patients,
respectively. After GT placement, risk for malnutrition was reduced to 4.1%, being prevalent only in
toddlers. Finally, as for normal nutritional status, it reached 41.6% prior to GT placement, from which
10%, 50% and 40% were toddlers, preschoolers and middle childhood patients, respectively. After
GT placement, normal nutritional status increased to 91.6% in the entire sample, from which 13.64%,
59.09% and 27.27% were toddlers, preschoolers and middle childhood patients, respectively. No CP
patients were overweight or obese. (See Figure 4). The aforementioned values were not statistically
significant (p<0.228).
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B Undernourishment ® Risk for malnutrition ® Normal = Overweight B Obese

Figure 4. BMI pre-and-after GT placement in CP patients.

As for Weight/age assessment, it was observed that undernourishment prevalence rate reached 29.17%
prior to GT placement, from which 14.28%, 71.42% and 14.28 of them were toddlers, preschoolers and middle
childhood patients, respectively. After GT placement, undernourishment was reduced to 0%.

As for risk for malnutrition, it reached 4.17% prior to GT placement, from which 100% were preschoolers.
After GT placement, risk for malnutrition increased to 12.5%, being prevalent in toddlers (66.6%) and middle
childhood (33.3%) patients.

Finally, as for normal nutritional status, it reached 66.67% prior to GT placement, from which 18.75%, 50%
and 31.25% were toddlers, preschoolers, and middle childhood patients, respectively. After GT placement,
normal nutritional status increased to 87.50% in the entire sample, from 9.52%, 66.66% and 23.8% were toddlers,
preschoolers, and middle childhood patients, respectively. No CP patients were overweight or obese. (See Figure
5). The values were not statistically significant (p<0.308).
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Figure 5. Weight/age pre-and-after GT placement in CP patients.

As for Length/age assessment, it was observed that abnormal growth (short stature/age) prevalence rate
reached 12.50% prior to GT placement, from which 66.66% and 33.33% of them were preschoolers and middle
childhood patients, respectively. After GT placement, short stature was reduced to 4.17%, being prevalent only
in preschoolers.

Finally, as for normal growth, it reached 87.50% prior to GT placement, from which 19.04%, 57.14% and
23.8% were toddlers, preschoolers, and middle childhood patients, respectively. After GT placement, normal
nutritional status increased to 95.83% in the entire sample, from 17.39%, 56.52% and 26.08% were toddlers,
preschoolers, and middle childhood patients, respectively. No CP patients showed abnormal growth (tall
stature/age) (See Figure 6). These values were statistically significant (p<0.002).
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Figure 6. Length/age pre-and-after GT placement in CP patients.

4. Discussion

The present study aimed to analyze the chronic use of enteral nutrition in Arica, one of the most resources-
limited regions of Chile [8].

Current data show a variety of negative aspects related to persistent use of gastrostomy tubes. A systematic
review states that present recommendations come exclusively from four and five evidence [9], which could lead
to an overuse of G-Tubes worldwide; their analyses show that there is lack of scientific evidence to indicate G-
tubes over nasogastric tubes (NGT). This report also affirms that most children can be fed orally, even those with
oropharyngeal dysphagia, since swallowing disorders tend to decrease over time, mainly due to oral therapy,
and after hospital discharge, GTs should only be considered when individuals fail to thrive with NGT [9].
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Current data report that mortality rates increase after GT placement [10-13], even up to 10% of cases. Other
severe complications can be pneumonia, and the re-hospitalization rates after these procedures remain high
throughout ongoing literature. Another consequence to be taken into consideration is that GT placements are
inversely related to oral intake rehabilitation [6] and are being placed in acute needs [1].

When comparing the access to rehabilitation programs between developed and developing countries the
difference is still significant, thus considering international recommendations require a deeper understanding
of public services delivered by each country; these must answer to the populations” necessities along with their
health environments. Other studies suggest surgeons to consider the costs of chronic maintenance of enteral
nutrition for the health system [1], and the caregiver’s burden of patients with gastrostomy tubes [14].

On the other hand, studies carried out in other areas of the world, like Latin America and Asia [15-17]
report nutritional improvement in both anthropometric and biochemical parameters in people who are tube fed
for over a year, including those patients who require special treatments. This emphasizes the importance of
international experiences like Chile’s in these regards.

Other health benefits associated to enteral feedings with G-tubes are important reduction of
hospitalizations [18], prevention of weight loss, reduction of treatment delay, and improve over-all quality of
life [19]. Additionally, gastrostomies are considered a safe procedure and can extend life [20-23], even in patients
without neurologic impairment [24].

The ESPGHAN showed in a systematic review that morbidity and mortality rates are reduced after tube
insertion [25], emphasizing that a multidisciplinary approach must be taken into consideration to deliver the
best possible treatment, not only during surgery but also after it is inserted. On the other hand, newer procedures
are being used in order to reduce complications [26] with promising results. Finally, due to different health and
family contexts in developing countries, gastrostomy tubes remain a crucial tool to prevent early morbidity and
mortality in children, and must be considered within multidisciplinary teams.

5. Strengths and Weaknesses of the Study

This study contains the entire tube fed population of a border city of Chile, serving as a representative
sample of the disease in extreme regions of developing countries. In addition, a cohort-type study delivers
valuable information regarding issues faced by chronically ill communities. Finally, only validated parameters
(e.g., anthropometric tools) were used in this study to assess this population’s behavior during the first use of
enteral feeding. More time (y) could be needed to extrapolate these results. Large randomized controlled trials
are required to confirm the efficacy of gastrostomy tubes for patients who undergo enteral nutrition in
developing countries.

6. Conclusions

This study has confirmed that enteral nutrition is key to improve nutritional status in long-term parameters
despite new evidence showing negative aspects of gastrostomy tubes. GTs have been proven to reduce
morbidity, mortality, and hospitalizations, as well as secure survival and improve quality of life of patients with
different health conditions.

The authors of this study emphasize that current data showing negative aspects of GT placement and its
prolonged time usage, come from developed countries, where rehabilitation is part of the treatment of tube-fed
patients. Whereas rehabilitation in resource-poor countries is not broadly available, leading to chronic use of
GTs to secure survival.
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