Abstract

Objective 
The objective of this study was to review our experience with percutaneous endoscopic gastrostomy (PEG) procedure and to review patient characteristics, indications, and complications and outcome of PEG tube insertion in children at our center in developing county.

Method

The study was a prospective study of patients in whom PEG tube was placed and their prospective follow up. At tertiary care hospital in India. Duration of study was August 2010 – August 2012 and follow up period was 12 months for each patient. Demograhic details, duration of procedure, complications. Anthropometric data at 3 month, 6 months and 12 months were assessed

Results:

Eighty two PEG-related procedures were performed during the study period (46 insertions, 26 conversions to BRT or Mickey button, 10 PEG removals). The main indications for PEG insertion were Cerebral palsy with feeding difficulty (22/46; 47.8 %)). Erythema at the PEG insertion site was the most common complication after PEG insertion (10/46 21 %). Four groups were made according to the age of the patient and there average height and weight were compared at 3, 6 and 12 months with their presentation parameters. There was significant improvement in the parameter in all age group of patients (p<0.5). The average weight gain after 3,6,12 months was 1.3 kg, 2.8 kg and 4.2 kg. The average height gain after 3,6,12 months was 1.6 cm, 2.5 cm and 4.13 cm respectively.

Conclusions
PEG is a safe technique for establishing enteral feeding for achieving optimal growth parameters. problems.
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Introduction
Nutrition is of paramount importance for adequate growth and development of a child. Enteral nutrition is the ideal mode of nutrient delivery for children .The various routes of providing enteral nutrition to a pediatric patient are by nasogastric tube insertion, nasojejeunal tube insertion, gastrostomy which can be placed surgically or endoscopically.
Nasogastric tube feeding is most often used for short-term periods, however, there are several limitations for its long-term use including nasal discomfort, blockage or displacement of the tube, irritation or penetration of the larynx and recurrent pulmonary aspirations [1].
Gastrostomy has various advantages over nasogastric tube as there is less chance of blocking and tube displacement and these tubes donot require frequent revisions. Gastrostomy tubes can be placed surgically or endoscopically. The superiority of percutaneously placed gastrostomies compared to former surgical gastrostomy procedures (i.e. Witzel, Stamm, Janeway techniqueues) has been shown clearly in many clinical studies. [2, 3].
For these obvious reasons, percutaneous endoscopic gastrotomy (PEG) is now the preferred option for providing medium and long-term nutritional support in patients with impairment of feeding abilities leading to under nutrition and its complications.
PEG was first introduced by Gauderer in 1980, the first PEG insertion was performed in University hospital of Cleveland, USA, on a four and-half month-old baby [4].
In addition to improving the nutrition and growth of subjects, the use of the PEG can significantly reduce feeding time and ease drug administration. There has been a consistent improvement in the social functioning, mental, general health perception, and quality of life of caregivers in prospective cohort studies (5). It has been found in various studies that the nutritional status of unwell children is a common cause of anxiety for parents and feeding times can be stressful [6].
The impact of PEG feeding is positive with many parents reporting a high level of satisfaction and wishing the intervention to have taken place earlier [7,8].

Nutritional support with the use of the PEG has been demonstrated in children with neurodisability [8,9] cystic fibrosis [10,11], neonatal pulmonary disease [12], congenital heart disease (CHD) [13,14], Crohn disease [15], oncological conditions [16], metabolic disease, genetic chromosomal, and degenerative diseases [17].

PEG is widely being used for pediatric patients in developed countries for various indications. We reviewed the indications for PEG in a tertiary care hospital in developing country and also reviewed the procedure-related complications and outcomes.
Methods

We performed a prospective evaluation of patients in whom PEG was placed at the Sir Ganga Ram Hospital, Division of Pediatric Gastroenterology and Hepatology, New Delhi from August 2010 to August 2012. The study was approved from ethical committee as per hospital research

Committee protocol. Patient demographics, principal diagnosis and indication for PEG placement, length of hospital stay after PEG and post procedure complications were recorded for all the patients from the medical charts. The patients were followed up and weight gain and height gain was periodically checked after 3 month, 6months and 12 months of PEG placement.
PEG placements were performed under moderate sedation using Midazolam and Ketamine in the endoscopy suite by a team consisting of a pediatric gastroenterologist and accompanying team. Standard ‘‘pull ‘technique was used for all PEG placements. As per protocol all patients underwent a pre procedure work up consisting of a complete hemogram and coagulation profile. All patients received a preoperative single dose of antibiotic a third generation cephalosporin, immediately before PEG placement. Kimberley clark / Freka PEG tubes were used of size 14- 24 F depending on the age and weight of the patient.
In patients aged 0-1yr 14 Fn tube was used, in 1-6 yrs 20Fn tube and in older than 6 yrs 24 Fn tube was used to provide enteral nutrition support.

Patients with acute systemic illness, with deranged coagulation profile or/ and thrombocytopenia, were excluded for PEG placement. Informed consent was obtained from parents/guardians of the patients.
Patients who have less than 1 yr of follow up after PEG placement were excluded from the study.

Permanent PEG removals were performed when children no longer required the PEG for feeding support as decided following a detailed multidisciplinary assessment, PEG removal was performed endoscopically under sedation. When ever long term support was required PEG tube was replaced with a Balloon replacement tube (BRT) or Mickey button after 3-5 months of primary tube insertion.
In follow up weight and height was evaluated at 3months, 6months and 12 months. The patients were divided in four groups according to the age of patient ie 0-1yr, 1.1-5 yr, 5.1-10yr and 10.1-16yrs and the follow up weight and height was compared in all the four groups.  Data analysis was done using paired t test and ANOVA, software used was SPSS 15.0.

Result:

Eighty two PEG-related procedures were performed during the study period (46 insertions, 26 conversions to BRT or Mickey button, 10 PEG removals).
Amongst the patient, 30 were male and 16 were females. The age range of patient was 5 weeks to 16 year with a mean age of 11.3 year and a mean weight of 10.3 kg (range 2.4 kg - 40 kg) at the time of performing the procedure. The commonest indication for PEG insertion (Table 1) were Cerebral palsy (CP) (22/46; 47.8 %) and failure to thrive with feeding difficulty with recurrent aspirations (6/46, 13%). The next most common indication was Congenital heart disease requiring adequate weight gain (CHD) (Table 2) (4/46, 8.6%).
	Indication
	No
	%

	Cerebral palsy
	22
	47.8

	Feeding difficulty
	6
	13

	Congenital Heart disease
	4
	8.6

	Head injury
	3
	6.5

	Tubercular meningitis
	2
	4.3

	Intraventricular bleeding
	2
	4.3

	Polytrauma
	2
	4.3

	Medulloblastoma
	2
	4.3

	Rett syndrome
	1
	2.1

	Gullein Barr syndrome
	1
	2.1

	Duchenne muscular dystrophy
	1
	2.1


Table 1: Indication for PEG tube placement

	Indication
	No

	ASD with PDA with Down’s syndrome with failure to thrive
	1

	Ebstein anomaly with failure to thrive
	1

	Tetralogy of Fallot with failure to thrive
	1

	PDA with failure to thrive
	1


Table 2 : Congenital heart diseases requiring PEG insertion

Three patients had head injury with diffuse neuronal involvement (3/46, 6.5%), two patients were suffering from tubercular meningitis with hydrocephalus (2/46, 4.3%). There were two patients each suffering from polytrauma and intraventricular bleeding (2/46, 4.3%). There were two patient of medulloblastoma (2/46, 4.3%), and one patient each of Retts syndrome, Duchenne muscular dystrophy, and Gullein Barre syndrome. (1/46, 2.1% each)
The youngest patient was a 5 week old male child who was suffering from retrognathia with cleft palate with feeding difficulty with recurrent aspirations whose weight at the time of PEG tube placement was 2.4 kg. Our series includes ten infants, the oldest being nine month old at the time of PEG insertion.

The mean time for PEG placement was 15 minutes (range 10 – 20 minutes). The duration of hospital stay following PEG insertion was one day with a range of one to four days. No patient remained in hospital beyond this time having had a PEG as the sole procedure. After the PEG tube placement, feeds were initiated after 4-6 hrs of procedure and parents were explained the feeding process and handling of the tube.
Erythema at the PEG insertion site was the most common complication post procedure (10/46,  21 %). In all instances this was treated with oral antibiotics for 5 days with no progression. Two patients had reflux of feeds from the PEG tube which improved after giving laxatives as both these patient were suffering from chronic constipation.  No procedure-related mortality was noticed.
Thirty six children underwent PEG removal during the study period. In 26 patients, the PEG was substituted with BRT, whereas in ten children the PEG was removed because it was no longer required for feeding support. The average duration between the PEG insertions to BRT conversion was 4.7 months.

Over the study period ten patients had the PEG permanently removed because it was no longer required for feeding support (average duration after PEG insertion 1.1 years). Out of these ten patients, two were suffering from tubercular meningitis, two with head injury, two with intracranial bleeding, two patient of polytrauma, one patient each of medulloblastoma and Gullein Barre syndrome. No patient had PEG removal before one year of tube placement.
All PEG tube removals were done endoscopically under sedation with no complications. Traction technique for tube removal was not used in any of the patient.  In follow up out of forty six new patients, ten patients were lost to follow up and rest 36 children were under follow up for one year during which there weight and height were measured. The ten patients who were lost to follow up included four patients with cerebral palsy, two patients with feeding difficulty with failure to thrive, one patient suffering from head injury, one patient with patent ductus arteriosus with severe failure to thrive, one patient of medulloblastoma and one patient of Rett syndrome.
Three patients had an increase in amount of reflux following PEG tube placement, which manifested as recurrent apneic attack in one patient who was admitted in neonatal intensive care unit suffering from hypoxic ischemic encepathalopathy sequel with cleft lip and palate. The other two patients had repeated vomiting and aspiration pneumonia. For these patients a feeding tube was guided endoscopically through the PEG tube feeding channel into the jejunum under fluoroscopy (Jejunal tube percutaneous endoscopic gastrotomy /JET –PEG). Post placement of JET-PEG, there was consistent weight gain and improvement in reflux symptoms in these patients.

There were thirty six patients who were under follow up for one year. After three month of PEG tube placement average weight gain noticed was 1.3 kg and height gain of 1.6 cm. After six months the average weight gain was 2.8 kg with height gain of 2.5 cm, after twelve average weight gain was 4.2 kg and height gain of 4.13 cm. (fig 1)
As the growth velocity is different in different age group of patients, four age group were formed and the average weight and height of all these 4 groups were compared.
In all the four groups there was consistent height and weight gain at 3,6 and 12 months with p values significant in all groups when there average weight and height was compared with their presentation parameters. (Table 3, 4)
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Figure 1- Percentage weight improvement in different age groups at 3, 6 and 12 months after PEG insertion
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Figure 2- Percentage height improvement in different age groups at 3, 6 and 12 months after PEG insertion

	Age Interval
	n
	Weight
	p-value (Presentation Vs.)

	
	
	Presentation
	At 3 months
	At 6 months
	At 12 months
	

	
	
	Mean
	±sd
	Mean
	±sd
	Mean
	±sd
	Mean
	±sd
	3mth
	6mth
	12mth

	0 - 1
	7
	3.81
	1.34
	6.74
	1.40
	8.71
	1.15
	10.49
	1.37
	< 0.001
	< 0.001
	< 0.001

	1.1 - 5
	8
	12.20
	2.43
	13.23
	2.45
	15.09
	2.29
	16.01
	2.17
	< 0.001
	< 0.001
	< 0.001

	5.1 - 10
	9
	20.51
	5.73
	21.57
	5.92
	22.79
	5.49
	23.99
	5.52
	< 0.001
	< 0.001
	< 0.001

	10.1 - 16
	12
	30.97
	5.91
	31.76
	5.89
	32.95
	5.98
	34.56
	5.94
	< 0.001
	< 0.001
	< 0.001

	Total
	36
	18.90
	11.24
	20.23
	10.68
	21.73
	10.34
	23.11
	10.38
	
	
	


Table 3: Mean weight 3, 6 and 12 months with P values of different age groups

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Age Interval
	n
	Height
	p-value (Presentation Vs.)

	
	
	Presentation
	At 3 months
	At 6 months
	At 12 months
	

	
	
	Mean
	±sd
	Mean
	±sd
	Mean
	±sd
	Mean
	±sd
	3mth
	6mth
	12mth

	0 - 1
	7
	55.57
	6.90
	60.29
	6.68
	61.00
	6.89
	63.29
	6.05
	0.001
	< 0.001
	< 0.001

	1.1 - 5
	8
	86.00
	5.81
	86.94
	5.50
	88.06
	5.54
	89.94
	5.78
	< 0.001
	< 0.001
	< 0.001

	5.1 - 10
	9
	110.00
	12.61
	110.94
	12.46
	111.72
	12.74
	113.50
	12.55
	< 0.001
	< 0.001
	< 0.001

	10.1 - 16
	12
	128.58
	7.77
	129.50
	7.73
	130.42
	7.67
	131.38
	8.10
	< 0.001
	< 0.001
	< 0.001

	Total
	36
	100.28
	28.56
	101.94
	27.34
	102.83
	27.40
	104.46
	26.95
	
	
	


Table 4- Mean height 3, 6 and 12 months with P values of different age groups

In age group 0-1yr the percentage improvement in height and weight at 3, 6 and 12 month was best amongst the entire four groups owing to high growth velocity in this age group of patients. (Figure 1, 2)
DISCUSSION

Gastrostomy tubes were placed exclusively by laparotomy until 1980, when Gauderer showed that the PEG technique was more cost-effective and safer than surgical gastrostomy. PEG technique is better because it avoids the morbidity associated with laparotomy, causes less incisional pain, has a quicker recovery period, and can be performed more rapidly, with the average PEG taking less than 15 minutes .[18]
Neurodisabilty was the main indication for PEG insertion in our experience. Cerebral palsy was the single most important indication for PEG insertion. Craig et al have reported PEG experience in a North London cohort where the predominant indication for insertion of PEG was CP followed by genetic syndromes, metabolic syndromes, and progressive degenerative disorder [19]. Feeding difficulty was the main indication for PEG insertion in a South African series [20], whereas neuromuscular and metabolic causes [21] and faltering growth [22] were the most important indication in other studies.
There was consistent weight and height gain in all age group patients after PEG insertion with best percentage was seen in patients aged less than one year owing to their normal high growth velocity .
In our study, no major complication was seen and there were no procedure related mortality. Only minor complication were seen which was erythema of the skin, similar complications were also reported by a group from Liverpool, United Kingdom [23].
In our series following 46 new PEG tube placements three patient (6.5%) have increase in amount of reflux manifesting as apnea, vomiting and aspiration pneumonia. In all these cases a JET PEG was done following which there was improvement in symptoms and growth velocity.  There have been conflicting studies on the risk of gastroesophageal reflux after PEG tube placement however, the role of PEG as a cause of new onset GERD in children remains controversial [24, 25]. We have not studied this parameter systemically, but as our unit protocol,  all patients following PEG tube placement are placed on measures to prevent reflux, like head end elevation and proton pump inhibitors for at least three months . After this they were continued on positional measures and PPI were stopped and the patients were followed up for symptoms and signs of reflux.
The duration for PEG tube feeding depends upon the indication for which it was placed; patients suffering from cerebral palsy require long term support for optimal nutrition. Patients suffering from GBS, polytrauma, TBM require short term support owing to recovery of their neurological insult.
There is an increasing demand for PEGs in management of chronic pediatric ailments who have nutritional challenge and when feeding problems become a hindrance in growth and development. There has been a consistent weight gain in the patients on PEG tube, as calorie dense feeds can be given easily which would otherwise not be possible with a nasogastric tubes for prolonged periods. Our complication rates compare favorably with those reported in other series with minor complications like local skin infections easily amenable to treatment.
.
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