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Abbreviations

Aa: amino acid

AgRP: Agouti-Related Peptide

ARA: Arachidonic acid

ASPEN: American Society for
Parenteral and Enteral Nutrition

ATP: Adenosine triphosphate

DBm: Donor breast milk

DHA: Docosahexaenoic acid

DME: Durable medical equipment
supplier

DRI: Dietary reference intakes

DS: Down syndrome

Bwm

BPD: Bronchopulmonary dysplasia
BTF: Blenderized tube feedings
BW: Birth weight

Ezm: Expressed breast milk
EEN: Exclusive enteral nutrition
EN: Enteral Nutrition

ETF: Enteral tube feeding
EVOQ: Extra virgin olive oil

Cal: calorie

CART: Cocaine- and amphetamine-regulated transcript
CBC: Complete blood count

CD: Crohn’s disease

CDED: Crohn’s disease exclusion diet

CF: Cystic fibrosis

CFTR: Cystic fibrosis transmembrane conductance regulator
CHO: Carbohydrate

CITREM: Citric acid ester of mono & diglycerides

CKD: Chronic Kidney Disease

CMP: Comprehensive metabolic panel

CP: Cerebral palsy

F: Female
FOS: Fructo-oligosaccharides
Fr: French




Abbreviations — Cont’d
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GA: Gestational age

G: Gram

GER: Gastroesophageal Reflux

Gl: Gastrointestinal

GGT: Gamma-glutamyl transferase
GJ: Gastrojejunal

GOS: Galactooligosaccharides

GRV: Gastric residual volume
GT: Gastrostomy tube

J: Jejunostomy

M: male

MD: Mediterranean diet

MCT: Medium-chain triglycerides
mEq: Millieguivalent

MFGM: Milk fat globule membranes
MOM: Mother's own milk

MUAC: Mid upper arm circumference

ATION

HMF: Human milk fortifier
HMO: Human milk oligosaccharides
Hr: Hour

K: potassium

NEC: Necrotizing enterocolitis syndrome
ND: Nasoduodenal

NG: Nasogastric

NI: Neurological impairment

NJ: Nasojejunal

NKFA: No known food allergies

NPY: Neuropeptide Y

IBD: Inflammatory bowel disease

ICV: lleocecal valve

IF: Intestinal failure

IFALD: Intestinal failure associated liver
disease

IM: Intramuscular

IV: Intravenous

LCT: Long-chain triglycerides
LFTs: Liver function tests

OG: Orogastric




Abbreviations — Cont’d

PEG: Percutaneous endoscopic gastrostomy SsBS: Short bowel syndrome UcD: urea cycle disorders
PEN: Partial enteral nutrition SCD: Specific carbohydrate diet UC: Ulcerative colitis
PERT: Pancreatic enzyme replacement therapy

PKU: Phenylketonuria

POMC: Pro-opimelanocorticon

PN: Parenteral Nutrition

PPI: Proton pump inhibitor

PVC: Polyvinyl chloride

PUFA: Polyunsaturated fatty acid

WL Within normal limits
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Course Sections

1. Enteral Nutrition (EN) Overview

2. EN Delivery Modes and Tubes

3. EN Components

4. Principles of Designing and Monitoring EN Support

5. EN Support in Special Populations
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1. EN Overview
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Cases

* A 2-year-old patient with biliary atresia presents to the hospital
with hematemesis. Is enteral nutrition indicated?

* A patient with short bowel syndrome has been weaned off
parenteral nutrition for 5 years and currently is only on oral feeds
but has staghant growth. Is enteral nutrition indicated?

* A patient is admitted to the critical care unit and on 3 different
vasoactive medications. Is enteral nutrition indicated?

FOUNDATION




History of EN

?
Where and what to feed: @ Introduction of Modified Macronutrients

°. : :
Itzl)m%ast:cttubefdemgr;etd by John * Stengel and Ravdin designed mixture
HAEEr . raNSIOFMEC Lo of skim milk, pepsin, electrolytes, with
nasogastric tube liver oil
. Rectal_feedmg — colonic absorption e [ et
was widely debated
. e formula
* Various foodstuffs = jellies, eggs
with milk, sugar and water
18th century 1910s 1930s 1940s
.Ex/p_ansinn B : .’{march on EN and Patient Outcomes
* Einhorn suggested small bowel feeding for «  Co Tui treated 8 patients with high-energy
dneEs w'th_ LIEBLIE Te?dmg mtcu_lerance jejunal casein hydrolysate feeds as part of
* Anderson introduced jejunal feeding, research project
inserted during surgery a_md continued up » Patients gained weight, had positive nitrogen
= 24_00 I-:_cal e ) ) balance, and spent half the time in recovery as
* Solution included dextrose, milk, whiskey, s
and coffee for stimulating effect + 1949 - publication by Rose on essential

amino acid requirements

Harkness L. J Am Diet Assoc. 2002 Mar;102(3):399-404.
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History of EN - Cont’d

® Increased Accessibility

* Increasing availability and
manufacturing of commercial
enteral products

* Hospital began looking into
producing their own blenderized
products

1950’s 1960s 1970s

l Further Advancement...
* Advanced understanding of nutrient
needs and design of liquid formulas

l Development of Chemically Defined

Formulas

* lLarge scale study on chemically
defined diets by NIH in conjunction
with Vivonex®

* Formulation of blended infant foods
began to surface

* Supplies for tube feeding expanded

Harkness L. J Am Diet Assoc. 2002 Mar;102(3):399-404.

ASPGH .
FOUNDATION



Appetite

* The desire to eat, which is then felt as hunger

* Regulated by a close interplay between the brain, digestive tract and
adipose tissue
* Hypothalamus acts as the control center for hunger and satiety

* Peripheral peptides and proteins cross the blood-brain barrier into the
arcuate/infundibular nucleus because this region is partially isolated from the
barrier

 Two populations of neurons with respective neuropeptides
* Stimulation of food intake
* Neuropeptide Y (NPY)
* Agouti-related peptide (AgRP)
* Inhibition of feeding

* Pro-opimelanocorticon (POMC)
* Cocaine- and amphetamine-regulation transcript (CART)

Austin J, et al. J Pediatr Endocrinal. 2009;2009:141753.
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Gut-Brain Axis — Regulation of Appetite

Arcuate Nucleus

NPY POMC
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Causes of Decreased Appetite

* Chronic diseases causing anorexia or early satiety
* Kidney disease (uremia and other metabolic derangements)
* Gastrointestinal disorders
* Cardiopulmonary disorders

* Discomfort or pain associated with eating

* Peptic disease, dental caries, gingival disease, constipation,
inflammatory bowel disease

* Medications
* Anticonvulsant drugs, stimulants, chemotherapy

* Decreased palatability due to micronutrient deficiencies
* Zinc deficiency, hyponatremia

» Stressful psychosocial conditions
* Depression, anxiety, food insecurity

* Excessive intake of juice or other non-nutritious liquids

Kamat D. Quick Reference Guide to Pediatric Care, 3rd edition. 2024.
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Pediatric EN

* EN refers to nutrition which bypasses the oral route and is fed
directly into the gastrointestinal tract through a feeding tube

* Used in circumstances when a patient has a normal functioning
gastrointestinal system but is unable to meet needs orally
* If one has a functioning gastrointestinal system, EN is preferred over
parenteral nutrition (PN)
* Requires regular monitoring due to the rapidly changing growth
and development of the pediatric patient

* Thorough nutritional assessment by a registered dietitian should be
conducted to ensure all needs (macronutrients, micronutrients, and fluid)

will be met

Boullata J, et al. JPEN. 2017;41:15-103. Delgado N, et al. Pediatric Nutrition Reference Guide. 13th ed;2022.

g & s :
FOU N DATION Klepper CM, et al. Nutr Clin Pract. 2023;38:302-17. Cober MP, et al. Am J Health-Syst Pharm. 2019;76:1492-151.



EN versus Parenteral Nutrition

* EN is preferred over parenteral nutrition (PN) due to
* Lower healthcare cost
» Decreased hospitalizations (shorter length of stay, fewer readmissions)
* Decreased risk for infectious complications (central line infection)
* Preservation of gut barrier function

* Maintaining activity of the gastrointestinal system (Gl mucosal integrity,
immunologic function)

* Note, in some circumstances both EN and PN will be used in
combination to meet the patient’s needs

Boullata J, et al. JPEN. 2017;41:15-103. Delgado N, et al. Pediatric Nutrition Reference Guide. 13th ed;2022.

g & s :
FOU N DATION Klepper CM, et al. Nutr Clin Pract. 2023;38:302-17. Cober MP, et al. Am J Health-Syst Pharm. 2019;76:1492-151.




Indications for EN

e Patients with

1) a functional gastrointestinal tract with appropriate length and absorptive
capacity for nutrients AND,

2) the inability to obtain adequate nutrition and hydration via the oral route
without any contraindications to enteral nutrition

* Situations in which this occurs include
* Oropharyngeal dysphagia (aspiration risks)
* Gl dysfunction or malabsorption
* Early satiety

* Increased caloric needs that surpass oral intake capability, i.e., critical care

* Disease-related increased nutritional needs, including but not limited to: infant
with low birth weight, altered intestinal anatomy, malignancy, immunodeficiency,
infection, organ failure, chronic diarrhea, neurologic impairment

[ dMN.argy gl | = MLSy POTSy =y =5 | E oL UEUIC
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Absolute Contraindications for EN

* Obstruction of intestinal tract inhibiting appropriate transit,
i.e., mechanical obstruction
* Risk of perforation

* Ischemia of the intestines or severe ischemia of the mesentery
* Risk of worsening bowel ischemia, necrosis, perforation

* Necrotizing Enterocolitis (NEC)
* Risk of bowel necrosis, perforation, death

* Toxic megacolon
* Risk of bowel perforation, death

 Perforated bowel

* Hemodynamic instability, i.e., shock, critical illness requiring high
dose vasoactive medications

FO N DTI O N Gﬂ' ﬁEi" JL; E'fﬂ.!'. Gﬂ'..str{:t.f.sEndﬂsc. 200 2:: ?3_-9_




Relative Contraindications for EN

* Colonic pseudo-obstruction

* If no improvement in severe ileus over several days and patient
at risk for toxic megacolon, may benefit from discontinuation

* Intractable vomiting or high-volume diarrheal output
* Brief bowel rest may be indicated

* Intestinal failure secondary to ultrashort bowel syndrome
* Insufficient absorptive capacity

* Active Gl bleeding

FON DTI N Gostein J, ea}. Gﬂstrﬂfes Engc. 22;: ?3_9




EN Considerations - Macronutrients

* Depending on calorie needs/formula volume required, protein
intake from formula is generally higher than the Daily
Recommended Intake

* May be a concern for patients with CKD or other metabolic conditions
* However, may better meet the needs of critically ill patients

* Modular additives can be added to EN regimens as needed to meet
specific macronutrient needs

* Consider need for specialized formulas for specific diets
(e.g., renal formula, metabolic formula)

Rolfe, M. et al. Nutri Clin Pract. 2003;18.469-75.
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EN Considerations - Micronutrients

* Nutritionally complete formulas will meet the DRI for vitamins/minerals

for certain age groups if minimum daily volume recommended for
specific formula is provided

* When concentrating powdered formulas, micronutrients are also
concentrated

Consider using products designed to provide increased calories (e.g., 1.5 kcal/mL or
2.0 kcal/mL formulas) as these products are formulated to meet increased

macronutrient needs while still providing similar micronutrients as standard
nutritionally complete formulas

* Diluting formulas will dilute both macronutrients and micronutrients

* Consider using products designed to provide decreased calories (e.g., 0.6 kcal/mL
formula) as these products are formulated to meet the needs of patients with

decreased energy expenditure while still providing similar micronutrients as
standard nutritionally complete formulas

FON DTION lacone R et al. Nutr J. 2016;15:30.




EN Considerations - Fluid

* Percent of free water in formulas may not meet maintenance fluid
requirements

* Additional water may need to supplemented via feeding tube (also known as water
flushes)

* To calculate additional water required to meet fluid needs

otal maintenance fluid volume calculated minu

[ (% free water of formula) X (daily volume of formula being provided) ]

* Consider water flushes needed for medication administrations

* Fluid restrictions

* Consider choosing an already concentrated formula (often labeled 1.5 kcal/mL or
2.0 kcal/mL) or concentrating powdered formulas

McNab 5. JPaediatr Child Health. 2016;52:137-40.

ASPGH .
FOUNDATION




Cases - Review

A 2-year-old patient with biliary atresia presents to the hospital
with hematemesis. Is enteral nutrition indicated?

No, one shall wait until bleeding has become controlled

A patient with short bowel syndrome has been weaned off
parenteral nutrition for 5 years and currently is only on oral feeds
but has stagnant growth. Is enteral nutrition indicated?

Yes, poor growth and development is an indication for enteral nutrition

A patient is admitted to the critical care unit and on 3 different
vasoactive medications. Is enteral nutrition indicated?

No, risks and benefits should be weighed at the appropriate time for enteral
nutrition once patient is hemodynamically stable

FOUNDATION



2. EN Delivery Modes and Tubes
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Case

* 12-month-old female (9 mos CGA) with past medical history significant for prematurity,
esophageal atresia, tracheoesophageal fistula, BPD, and feeding difficulties. Parents report
intermittent vomiting, but overall vomiting is improving.

* @GJtube placed 10 months ago

* Remains on continuous GJ tube feeds over 16 hours from 7pm- 11am

* Taking small amounts of fruit and vegetable purees 4 times per day while off tube feeds
* On elemental infant formula mixed to 26 kcal/oz; NKFA

* Nutrition Concern: Parents are interested in condensing overnight feeds and trying some bolus
feeds during the day to increase time off feeding pump and encourage regularly scheduled
meals; Weight gain has slowed down since last office visit; asking about need for increasing
calories;

* Weight: 7.44 kg (weight/age z-score: -0.98)
* Length: 66.8 cm (length/age z-score of CGA: -1.71)
* Weight for Length Z score: -0.05

* Maedications: Pepcid, Infant multivitamin with iron

* Labs: CMP and CBC WNL from previous admission

FOUNDATION




EN Access Considerations

* Utilize in patients with a functioning Gl tract

* Determining the appropriate route of feeding and type of feeding
tube requires consideration of

* patient history
* patient anatomy and unique Gl function/dysfunction

* potential feeding regimen and type of formula or feeding
composition, etc.

Axelrod D, et ol J Parenter Enteral Nutr. 2006;30:521-6.
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EN Feeding Routes

Tube feeding (enteral nutrition)

* Intragastric (tubes at that allow feeding o
into the stomach) Nasal throughgthe nose

oy O (1) Nasogastric (NG)
hagus % \g, Nasoduodenal (ND)
/'/ '( /~_  (3) Nasojejunal (NJ)

* Orogastric
* Nasogastric
* Gastrostomy

Esop

Stomach

* Transpyloric/Small Bowel (tubes that
allow feeding beyond the stomach)
MR AT A Jejunostomy tube
* Nasoduodenal N (J-tube)
* Nasojejunal | Y Small intestine

. GaStrOj eju nal Large intestine
* Jejunostomy

|- Gastrostomy tube
(G-tube)

https://my.clevelandclinic.org/health /treatments/21098-tube-feeding—enteral-nutrition.

y v Jad CJp)
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Nasogastric (NG) and Orogastric (OG) Tubes

* Short-term nutrition support (usually 6 weeks or less)
* Indications

* Inadequate oral intake or refusal to eat

* Inability to suck or swallow

* Nocturnal feeds

Edwards S, et al. J Parenter Enteral Nutr. 2016;40:616-22.
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NG and OG Tubes — Cont’d

* Placed manually via the nose or mouth, through the esophagus and
into the stomach, typically using a 5-8 French non-weighted tube

» Standard tubes are made of polyvinyl chloride (PVC); some tubes
are made of polyurethane and silicone

* Tubes may be left in place short-term or replaced at home with
proper training (such as for overnight feedings)

* Adding a bridle can be considered to hold the NG tube in place

* Potential complications include nasal trauma, sinusitis, aspiration,
tube occlusion, otitis media

Edwards S, et al. J Parenter Enteral Nutr. 2016;40:616-22.
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Nasoduodenal (ND) and Nasojejunal (NJ) Tubes

e Short-term nutrition support (usually 6 weeks or less)
* |Indications

* Congenital upper Gl anomalies

* Gas-bloat syndrome

* Gastric dysmotility

* Gastroesophageal reflux

* Aspiration risk

Capriati T, et al. Expert Rev Gastroenterol Hepatol. 2015;9:929-41.

] & { f
FOU N DA'”ON Zhao H, et al. World J Pediatr. 2021;17:536-43.




ND and NJ Tubes — Cont’d

* Typically placed radiologically or endoscopically but may be placed
at bedside by trained healthcare provider

* 5-8 French weighted or non-weighted tube
* Made of polyurethane or silicone

* Indwell time indefinite if polyurethane or silicone tubes are placed
as NJ tubes depending on maintenance of optimal tube position
and function

Capriati T, et al. Expert Rev Gastroenterol Hepatol. 2015;9:929-41.

] & { f
FOU N DATION Zhao H, et al. World J Pediatr. 2021;17:536-43.




Gastrostomy Tube (GT)

* Mid- (several months) to long-term (more than 6 months) nutrition
support

* Indications
* Congenital anomalies such as tracheoesophageal fistula
* Swallowing dysfunction or esophageal injury/obstruction
* Motility disorders
* |Inadequate oral intake

F ON DTI N Berm ’et J'. Fedatrfcs. 202 2;49. D - Bitar R, et af. th:"_f G.strafne.t Sug. T2!‘2]'3;;.5 iB?—?B:

Mowvak |, et @l. Pediotr Rew. 2024;45:175-87.



GT Tube — Cont’d

* |nitial placement may be endoscopic (percutaneous endoscopic
gastrostomy) or surgical (Stamm gastrostomy)

* A gastrostomy tube with an internal intragastric balloon is often
inserted as the initial surgically placed gastrostomy tube for both
approaches. The internal bolster may be a non-balloon bolster.

 After initial replacement, tube can be replaced at home with proper
training

* Patients should have access to a replacement tube at home
obtained from their home care company

* Placed into the stomach via an opening called a stoma

FO N DTI O N Berman L, et al. Pediatrics. 2022;149, Bitar R, et al. World /] Gastrointest Surg. 2023;15:1871-78.

Mowvak |, et @l. Pediotr Rew. 2024;45:175-87.



PEG Tube versus Surgically-Placed GT

care __JPEGTube

Initial By pediatric gastroenterologists; may By general pediatric surgeons
Placement also be performed by general pediatric
surgeons or interventional radiologists

Post-Placement | Often hospitalized for minimum of 1-2 Often hospitalized for 24 hours
Course days following placement, depending on | following placement, depending on
institution guidelines, to establish institution guidelines, to establish

enteral feeds enteral feeds

Cyrany J, et al. World | Gastroenterol. 2016;22:618-27.

r d L " = d r
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PEG Tube versus Surgically-placed GT — Cont’d

Post-Procedure Indwell time indefinite, depending on * Most institutions have guidelines for
Care maintenance of optimal tube position and elective replacement of original
function surgically/laparoscopically placed
Generally, require cleaning and rotation gastrostomy tubes to take place at a

daily, which aids in assessing position of the minimum 8-12 weeks following the
internal bolster original gastrostomy procedure by a
Should be secured to the abdomen with trained healthcare professional.
tube securement devices or tape to prevent Recommended site care varies by
tension on the tube and gastrostomy site institution

Most institutions have guidelines for
elective replacement of original PEG tubes
to take place at a minimum 8-12 weeks
following the original gastrostomy
procedure by a trained healthcare
professional

- r

'y, rS
L Cyrany J, et al. World | Gastroenterol. 2016;22:618-27.

FOU N DAT' O N Fortunato JE, et al. Curr Gastroenterol Rep. 2011;13:293-9.



PEG Tube versus Surgically-placed GT — Cont’d

| feesmbe

Contraindications | * Obesity Massive ascites
Severe scoliosis Gastric varices
Abnormal bowel/stomach anatomic Infection or neoplasia along
position percutaneous tract
Severe ascites Hiatal hernia
Gastric varices Severe GER
VP shunt (relative contraindication) Uncorrected coagulopathy

) L Cyrany J, et al. World | Gastroenterol. 2016;22:618-27.

' Y, A A
FOU N DAT' ON Fortunato JE, et al. Curr Gastroenterol Rep. 2011;13:293-9.



Replacement Gastrostomy Tubes

e Standard balloon-replacement gastrostomy tube or
low-profile gastrostomy tube

* Inserted through the stoma
* Balloon at the end goes into the stomach
* Used after the initial tract has healed

Silicone retaining
internal balloon
External base -

https://www cuh.nhs.uk/patie nt-information/low-profile-balloon-retained-gastrostomy-tubes

Balloon valve
https://www chop.edu/patient-family-ed/patient-instructions-balloon-gastrostomy-tube-g-tube

Kinsrmb 1 bl Dardirmter Doty DO R AT A TC O7
pVval S ., Peagiatr Rev, 2024:45: -8/,

10 OriMmiv NOovaK |, et al. ! ; &/, Jei
FOUN DATIN Wilson L. Gastroenterology Nursing 200023;121-24.
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Replacement Gastrostomy Tubes - Cont’d

* Fixed dome low-profile Feeding por
gastrostomy tube

* Small internal mushroom-
shaped bolster

* Requires stylet for
Insertion

Internal bolster

Movak |, et al. Pediatr Rev. 2024;45:175-87.

ASPGH .
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Replacement Gastrostomy Tubes - Cont’d

* Foley Catheter

* Used only as very temporary
gastrostomy tubes when a
gastrostomy tract has

narrowed or is being gradually
dilated

* Does not have an external
bolster, so it must be secured
to the abdomen to prevent
internal migration

What's a Foley catheter? | Roswell Park Comprehensive Cancer Center - Buffalo, NY

FOUNDATION o



Gastrojejunal (GJ) Tubes

* Indications

* Require feeding beyond the stomach
Congenital upper Gl anomalies
Gastric motility disorders
High aspiration risk
Severe Gastroesophageal Reflux

* Placed radiologically or
endoscopically

* Potential complications include
dislodgement, tube deterioration or
occlusion, bleeding, wound infection

* Complex tube replacement —
typically replaced in interventional
radiology

NDATION

Gastrostomy Tube (G tube) and Gastrostomy-jejunostomy Tube (GJ tube)

Gastrostomy tube (G tube)

Duodenum ,  f

Large = | . Stomach
Intestine

/4 Jejunum

. Sall : : '
intestine s __— Jejunum

together.stjude.org
https://together.stjude.org/en-us/medicakcare/clinical-nutrition/types-of-tubes-and-devices.htm|




Gastrojejunal (GJ) Tubes — Cont’d

Low profile GJ tube or transgastric GJ tube (o) ; —

* Inserted via the opening into the ER - .
stomach (stoma) and passed through T \
the pylorus into the jejunum L

* Includes G port and J port

- —

* G port can be used for gastric
decompression, gastric medication = L
delivery or bolus feedings .

* J port can be used for slow intermittent : > s | ogmens |
or continuous feedings; should not be "
used for bolus feedings

* Potential complications include
dislodgement, tube deterioration or
occlusion, bleeding, wound infection

Low Profile GJ tube

F ’ ' ON Gastrostomy Tube To Gastrojejunostomy Conversion | Gillette Children's.




Jejunostomy (J) Tube

* Indications

» Require feeding beyond the stomach » Congenital upper Gl anomalies
* Gastric motility disorders * High aspiration risk
» Severe Gastroesophageal Reflux * |ntestinal dysmotility syndromes

* Inserted directly into the jejunum
* After initial replacement, can be replaced at home with proper training
* Can only be used with slow intermittent or continuous feeding

* Cannot use bolus feeding technique beyond the pylorus due to risk of
dumping syndrome

* Potential complications include dislodgement, tube deterioration or
occlusion, bleeding, wound infection

‘o J o € : atiT, e vert Re 5 \
FOU N DATION Grnt MJ et al. AACN Clin Iss ue*: 2000;11:507-16.




- Tube and Site Care -
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Nasal Tubes: Care

:

Routinely replaced every 1 months,
alternating nares

Confirming correct placement
ASPEN Gold standard for
checking placement of NG tube:
gastric aspirate/pH testing is
used when radiograph (x-ray) is
not available.

Recommended pH</= 5 for
accurate placement.

DATION

Clean external tube surface with mild
soap and water, remove debris as
needed, and keep site dry

» Wash face and nares daily with
water and gentle skin soap as
needed

* Continue to brush teeth and gums
routinely

* Use thin layer of water-soluble
lubricant to the nose as needed

Use minimal adhesives to anchor tube

to prevent skin breakdown

Corkins MR. American Society for Parenteral and Enteral Nutrition. 2025:657- 660.
Boullata JI, et al. J Parenter Enteral Nutr. 2017;41:15-103. Irving SY, et al. Nutrition in Clinical Practice. 2018;33:921-27.

Flush with safe source of water
every 4 hours while child is awake
to prevent clogging

Avoid excess water flushes with
infants (3-5 mL flushes is typical)




Abdominal Tubes: Care

Clean external tube surface with | * Pre-split gauze use should be * Flush tube using a safe source
mild soap and water as needed discouraged of tap water before and after
Wash stoma site daily with gentle | * If leakages occurs, then the source each medication and tube
soap and water, cleaning off any should be determined and treated feeding

encrusted areas and dry skin well | = Avoid applying any occlusive Post-pyloric tubes can clog
Inspect site often looking for dressings; the stoma should be easily and often require more
signs of infection, leakage, skin open to air frequent flushing; recommend
irritation/breakdown and flushing every 4 hours while
granulation tissue growth child is awake

Do not use hydrogen peroxide,
rubbing alcohol, or petroleum-
based products to clean or treat
Use only approved cleaners,
barrier creams

- r
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Corkins MR. American Society for Parenteral and Enteral Nutrition. 2025:659.



Abdominal Tubes: Care — Cont’d

n

Low Profile Tubes G-Tube
* Routinely measure for proper fit annually or * Rotate low profile g-tube to assure proper fit

when appears too loose/tight or with and to minimize pressure points

significant weight fluctuation
If there is increased leakage from stoma or Transgastric/GJ/)-Tube
indentations around the stoma from the * Never rotate as this may cause tube to twist

tube’s external bolster, the tube is likely not in the small bowl or migrate up into the
fitting correctly stomach

Balloon Tubes
* Check to make sure the amount of fluid in the

balloon is accurate; amount depends on the
specific tube, but is typically 3-5 mL saline
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Corkins MR. American Society for Parenteral and Enteral Nutrition. 2025:659.



Abdominal Tubes: Common Site Concerns

Leakage
utilize a nurse

trained in stomal
therapy

Granulation Tissue

utilize a nurse
trained in stomal
therapy

r
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Corkins MR. American Society for Parenteral and Enteral Nutrition. 2025:659.

FOU N DAT' ON Mueller CM. ed. American Society for Parenteral and Enteral Nutrition 2017:262.

A common and under recognized problem that can cause infection,
skin excoriation, and abscess

Results from stretching of the stoma tract from excessive tension
due to tube/extension site is not rotated when properly secured
An over-the-counter antibiotic can be applied if site becomes red
and tender. If not improved in 3 days, then contact care provider.
If improved, can continue to use 2-3 times per day up to 10 days.

Can occur due to movement of abdominal tube and moisture at
tube site

Must be treated to prevent leakage, infection and bleeding

Can be treated with alum powder or steroid cream, chemical
cauterization (silver nitrate), or other topical products that can
shrink/remove the tissue. Occasionally, surgical excision is needed.
Gastric prolapse and granulation tissue can look similar, require
assessment to determine correct treatment

https:/femedicine.medscape.c
omjfarticl ef149665-
technique Xorm=fpf

e

https://eranulotion.com/
pages/about-us




Abdominal Tubes: Common Site Concerns — Cont’d

Buried Bumper Results from growth of gastric mucosa over the internal bumper or
balloon

Caused by extension tension between internal and external
retention, poor wound healing or significant weight gain

https:/ fwww researchgate net/f
igure flllustration-of-buried-
bum per-syndrome-obtained-
w ith-pe rm ission-from-
Practical_fig2_ 352070218

Yeast Infection A rash with an area of redness with satellite lesions spreading away
utilize a nurse from the main area of redness

trained in stomal Caused by moisture, leakage around the tube

therapy Treat with antifungal

https:/ fwww urmc.rochester.ed
u/childrens-
hospital/gastroente rology/g-
tube-home-
care/troubleshooting

r ' - r
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FOU N DATI ON Mueller CM. ed. American Society for Parenteral and Enteral Nutrition 2017:262.



Feeding Tube Securement

Nasal Tubes » General practice: Use a hypoallergenic base layer
material such as Duoderm ™ on the cheek near the nare.
A transparent dressing or tape can be used to hold the Typical Nasal Securement
feeding tube down onto the base layer to secure.
Avoid products that will tear the skin when removed
Nasal bridle: consider this method in active children

Abdominal Tubes Avoid using anchoring devices that attach to the skin
when able, such as tapes, and other adhesives

If feeding extension sets are being accessed for longer
periods of time, such as in continuous feeds or venting,
silicone (AMT cinch ™) or tape like (Grip Lock ™)
securement products can be used to hold the extension
in place and prevent disconnection but must be rotated Viayo Clinic:

on the abdomen to prevent tissue breakdown Feeding ";1’12';21’;;“:23;3?“' Tube.
Abdominal binders (Benik™ belts and Gus gear™) are also

options

1ASPCHAN
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Medication Administration

®

Liquid medications are preferred

* Avoid viscous and sorbitol containing medications

Tablets and capsules must be crushed or opened and mixed with
water following manufacturers guidelines. Contact pharmacist for
assistance.

Always flush with water before medications, in between each
medication, and after medications are given.

When in doubt, involve a pharmacist to determine appropriate port
to deliver medications, vitamins and minerals, especially with a GJ
tube

FOUNDATION




Feeding Tube Replacement or Removal

* Child’s school should have a letter from medical provider on what to do
and who to call if feeding tube falls out at school

* Parents should ALWAYS have a spare nasal tube, balloon low profile
gastrostomy or temporary replacement tube on hand. Emergency
departments and smaller medical offices may not carry feeding tubes

* Stomas may start to close in just a few hours, need to be replaced same
day. If the initial planned tube change has not occurred and the tube is
accidentally removed, placement should be confirmed by a medical
professional as there is risk that the track has not epithelialized.

* Home care companies can provide spare feeding tubes. Typically,
insurance providers will cover the cost of a new feeding tube every 1
month for nasal tubes and every 3 months for low-profile balloon
gastrostomies.

Corkins MR. American Society for Parenteral and Enteral Nutrition. 2025.
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Feeding Tube Replacement or Removal — Cont’d

NG: replaced by trained medical
professionals or trained parents

NJ: will need radiology to position post-
pylorically

G-tube (balloon type): replaced by trained
medical professionals or trained parents
GJ-tube (balloon type): replaced by trained
medical professionals

G-tube/J-tube (non-balloon type): replaced
by trained professionals

- r
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Nasal tubes - suggested monthly, rotating nares. Insurance
will typically cover this cost. Obtain from home care
company.
G-tube - industry suggests every 3-5 months
GJ- tube - industry suggests every 6 months. Typically
replaced in interventional radiology.
When no longer needed
* Nasal tubes can often be removed easily at the bedside
with a medical professional, or parents can remove at
home
*» Abdominal tubes, especially low-profile balloon G-tubes,
can be removed at home if parents are able, otherwise
can be removed by a medical professional. If stoma
does not fully close, patient may require surgical closure.

Corkins MR. American Society for Parenteral and Enteral Nutrition. 2025.



Considerations Before Removal of Feeding Tube

* Does child have any procedures, surgeries, or treatments in the next 6-12
months that may prevent them from getting enough nutrition and fluids
by mouth?

* |s there any concern that they continue to have dysphagia®?

* Has child been able to take all food, fluids and medications by mouth over
the past 6 months?

* |s child gaining and growing appropriately with oral nutrition alone for the
past 6 months?

* Stoma site should be at least 6 weeks old so that tissue will heal well and
infection can be prevented before removed

* |f the child tends to become ill during cold and flu season, suggest tube be
removed after typical seasons of higher incidence of illness

https://www.aboutkidshealth.ca/deciding-to-permanently-remove-a-feeding-tube.
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- Bolus versus Continuous -
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Bolus versus Continuous Feedings

Continuous feedings

Provides steady supply of nutrients
Less likely to cause gastrointestinal intolerance or large gastric residual volumes

Potential to minimize feeding interruptions (i.e., can be given overnight to avoid
disruption of daytime schedule and oral intake)

Slow infusion may improve tolerance and absorption
Encourages intestinal adaptation by constant mucosal stimulation
Requires an enteral pump

Useful for patients who are

Critically ill/hemodynamically unstable

Short Bowel Syndrome/Intestinal Failure or other malabsorptive conditions
High risk for aspiration

Premature infants

Mehta NM, et al. J Parenter Enteral Nutr. 2017;41:706-42.
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Bolus versus Continuous Feedings

Bolus feedings

* Can mimic or suEpIement meals = more physiologic. Can promote better
gastrointestinal hormone secretion and motility.

* Freedom of movement between feedings
* May not require a pump (can feed by gravity or slow push)

* Can be via syringe (push or gravity), regulated enteral feeding bag, or enteral
feeding pump

* Can only be given via gastrostomy tube to be fed into the stomach
* Can promote osmotic diarrhea

Useful for patients who are
* Stable
* Mechanically ventilated but otherwise stable
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Case

* 12-month-old female (9 mos CGA) with past medical history significant for prematurity,
esophageal atresia, tracheoesophageal fistula, BPD, and feeding difficulties. Parents report
intermittent vomiting, but overall vomiting is improving.

* GJ tube placed 10 months ago

* Remains on continuous GJ tube feeds over 16 hours from 7pm- 11am

* Taking small amounts of fruit and vegetable purees 4 times per day while off tube feeds
* On elemental infant formula mixed to 26 kcal/oz; NKFA

* Nutrition Concern: Parents are interested in condensing overnight feeds and trying some bolus
feeds during the day to increase time off feeding pump and encourage regularly scheduled meals;
Weight gain has slowed down since last office visit; asking about need for increasing calories;

* Weight: 7.44 kg (weight/age z-score: -0.98)
* Length: 66.8 cm (length/age z-score of CGA: -1.71)
* Weight for Length Z score: -0.05

* Medications: Pepcid®, Infant multivitamin with iron

* Labs: CMP and CBC WNL from previous admission
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Case

* A 24-month-old male with a history of Trisomy 21 presents to their pediatrician for a
well-child check. At this appointment, physical exam is significant for a weight of 8.4kg
(2%ile, z-score -2.14) on the CDC Growth Chart for Children with Down Syndrome. It
was noted during his previous 18-month-old appointment that he weighted 8kg
(3%ile, z-score -1.86). Before then, he consistently tracked along the 5%ile curve. He is
otherwise, well-hydrated and well-appearing on exam.

* Upon further questioning, parents noted that he has been more picky with his eating
and will often throw his solid food. They deny any choking, dysphagia or recent fevers
and illnesses. You want to determine the daily caloric goal for him. If his goal weight is
9kg to return to the 5%ile (z-score -1.65), what would be his daily caloric goal?

a) 810-1080 kcal/day
b) 540-675 kcal/day
c) 675-810 kcal/day
d) 1200-1500 kcal/day
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