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UC Davis Children’s Hospital Short Bowel 
Syndrome Enteral Nutrition Guidelines 

The following guidelines are intended for infants with short bowel syndrome (SBS) hospitalized in the 
neonatal intensive care unit (NICU) or Pediatric Gastroenterology ward team at UC Davis Children’s 
Hospital.  These guidelines are not prescriptive, and individualized decision making by the treatment 
team should be used to modify and apply these guidelines to each individual infant’s unique clinical 
course. 

 

Definition of Short Bowel Syndrome:  

Short bowel syndrome is one potential etiology of intestinal failure in the pediatric population.   Possible 
causes of short bowel syndrome include necrotizing enterocolitis, volvulus, gastroschisis, intestinal 
atresia, among other rarer genetic conditions.  Intestinal failure refers to the inability of the remaining 
intestine to adequately absorb nutrients needed to sustain life.  North American Society for Pediatric 
Gastroenterology, Hepatology and Nutrition (NASPGHAN) recommends a definition of intestinal failure 
as the need for parenteral nutrition (PN) for >60 days due to intestinal disease, dysfunction, or 
resection.  Their recommended definition of SBS is the need for PN for >60 days after intestinal 
resection or a bowel length of <25% of expected.  Term infants have approximately 150-250cm small 
bowel  Ultimately, there is no single agreed upon length of small bowel that leads to the diagnosis of 
short bowel syndrome.  Instead, it is a clinical diagnosis based on an assessment of the portion and 
segments of bowel remaining after a resection, the need for PN support >60 days, and the presence of 
intestinal failure. 

 

Goal of SBS nutritional support and Intestinal Adaptation: 

The long-term goal for any infant or child with SBS is to slowly advance enteral nutrition and reduce 
parenteral nutrition to achieve enteral autonomy without the need for central venous access.  The 
process of intestinal adaptation involves changes to the remaining bowel to improve absorption of fluid 
and nutrients.  These changes include villous lengthening, increased crypt depth, increase enterocyte 
cells, alteration in the microbiota, and changes in intestinal hormone and cell signaling.  Exposure of the 
bowel to intraluminal nutrients including proteins, short chain fatty acids, and carbohydrates stimulate 
intestinal adaptation.  Several factors impact how quickly a child with SBS can achieve enteral autonomy 
including length of small bowel, presence of ileocecal valve, length of colon remaining, underlying 
etiology of short bowel syndrome, age at which intestinal insult/resection occurred, and other medical 
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comorbidities.  Data from one pediatric study of children with small bowel demonstrated over 95% of 
children with >50cm small bowel achieved enteral autonomy by age 2, where <40% of children with 
<50cm small bowel remaining were able to achieve enteral autonomy. A multidisciplinary intestinal 
rehabilitation team approach in the inpatient and outpatient setting can optimize intestinal adaptation 
and improve outcomes for patients with SBS. 

 

Goals of SBS enteral nutrition: 

- Initiate trophic enteral feeds as early after surgical resection or re-anastomosis as possible when 
pediatric surgery team and NICU team feel patient is ready to do so (bowel sounds, ostomy 
functioning, no bilious ng output, no emesis) 

- Breastmilk (BM) is the preferred enteral nutrition (free amino acids, long-chain fatty acids, 
immunoglobulins, and growth factors that may enhance intestinal adaptation) 

- If maternal or donor BM not available or appropriate, then use an elemental amino acid based 
formula. (risk of allergic/eosinophilic disease, improved intestinal adaptation, mixture of long-
chain triglycerides and medium-chain triglycerides to promote adaptation and improve 
absorption in setting of altered bile acid reabsorption) 

- If direct bilirubin >2 consider Pregestimil formula alternative for higher percentage of fat from 
MCT, though defer to clinical judgement of physician and RD 

- Continuous enteral NG or GT feeds are preferred to maximize functional capacity and bowel 
adaptation (saturate carrier transport proteins to enhance adaptation) 

- 20kcal/oz breast milk or elemental formula is preferred particularly when initially advancing 
enteral feeds and tapering TPN to promote intestinal adaptation while avoiding large osmotic 
load that can cause increased stool output and poor absorption.  Clinical judgement and 
discussion with RD needed to ensure optimal calorie, fat, and calcium/phosphorous intake with 
combination of enteral and parenteral nutrition. 

- Small oral feeds at age-appropriate volumes to allow for suck and swallow skills and prevent oral 
aversion (speech therapy/RN help to assess readiness) 

 

Algorithm for SBS Enteral Feeding: 

- Begin 10ml/kg/day of BM or elemental formula 20kcal/oz over 24 hours continuously (GT/NG) 
- Advance feeds by 10-20ml/kg/day as tolerated (stool or most distal ostomy output 

<30ml/kg/day, no perianal skin breakdown, no emesis, stable weight gain, adequate urine 
output) 

- Do not advance more than once per 24 hours 
- If infant demonstrates feeding intolerance (stool or most distal ostomy output >30ml/kg/day, 

emesis, poor weight gain, inadequate urine output), then reduce to previously tolerated volume 
and wait at least 48-72 hours prior to attempting to advance again if demonstrating tolerance to 
current feeding rate.  Stool output should be quantified as percentage of mixed urine and stool 
diapers by RN flowsheet documentation. 
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- Offer oral feeds 3x per day (hold continuous feeds for 1 hour and offer that volume PO), can 
increase offered oral feeds to 5x per day if tolerating TID oral feeds for 1 week 

- Advance feeds by 10-20ml/kg/day if SOP <30cc/kg/day, no perianal skin breakdown, no emesis, 
weight gain, adequate urine output (goal of 150-200cc/kg/day) 

- Work with RD to ensure reciprocal reduction in PN fluid/calories with enteral feeding 
advancements.  Concentration of enteral feeds to higher calorie formula or fortified BM can be 
considered on a case by case basis depending on feeding tolerance, length of bowel, and 
percentage of calories from PN vs enteral nutrition, and growth trends. 

- Refeeding of ostomy output through distal mucus fistulas as guided by pediatric surgery team 

 

Laboratory monitoring for children with SBS on PN: 

- Urine Na in baby with high ostomy/stool output or poor weight gain (goal >20) 
- At least weekly CMP, mag, phos, TG 
- Essential fatty acid panel (30 days after initiating PN) 
- Zinc, copper, selenium, ceruloplasmin with CRP 30 days after initiating PN (repeat 1-3 months 

depending on levels) 
- INR if direct bilirubin >2 or 60-90 days on PN or prior to discharge 
- Vit A/D/E and B12 60-90 days on PN or before discharge or within 2 weeks of tapering off PN 

 

References: 

1. Joly F, Dray X, Corcos O, Barbot L, Kapel N, Messing B. Tube feeding improves intestinal 
absorption in short bowel syndrome patients. Gastroenterology. 2009 Mar;136(3):824-31. doi: 
10.1053/j.gastro.2008.10.084. Epub 2008 Nov 12. PMID: 19046971. 

2. Shores DR, Alaish SM, Aucott SW, Bullard JE, Haney C, Tymann H, Nonyane BAS, Schwarz KB. 
Postoperative Enteral Nutrition Guidelines Reduce the Risk of Intestinal Failure-Associated Liver 
Disease in Surgical Infants. J Pediatr. 2018 Apr;195:140-147.e1. doi: 
10.1016/j.jpeds.2017.11.058. PMID: 29402454; PMCID: PMC5869117. 

3. Shores DR, Bullard JE, Aucott SW, Stewart FD, Haney C, Tymann H, Miller MR, Nonyane BA, 
Schwarz KB. Implementation of feeding guidelines in infants at risk of intestinal failure. J 
Perinatol. 2015 Nov;35(11):941-8. doi: 10.1038/jp.2015.105. Epub 2015 Aug 27. PMID: 
26313054. 

4. Goulet O, Olieman J, Ksiazyk J, Spolidoro J, Tibboe D, Köhler H, Yagci RV, Falconer J, Grimble G, 
Beattie RM. Neonatal short bowel syndrome as a model of intestinal failure: physiological 
background for enteral feeding. Clin Nutr. 2013 Apr;32(2):162-71. doi: 
10.1016/j.clnu.2012.09.007. Epub 2012 Sep 25. PMID: 23159212. 

5. Chandra R, Kesavan A. Current treatment paradigms in pediatric short bowel syndrome. Clin J 
Gastroenterol. 2018 Apr;11(2):103-112. doi: 10.1007/s12328-017-0811-7. Epub 2017 Dec 26. 
PMID: 29280097. 



 

Updated: KH 2/2024  Medical Disclaimer 

6. Bines J, Francis D, Hill D. Reducing parenteral requirement in children with short bowel 
syndrome: impact of an amino acid-based complete infant formula. J Pediatr Gastroenterol Nutr 
1998;26:123-128 

7. Andorsky DJ, Lund DP, Lillehei CW, et al. Nutritional and other postoperative management of 
neonates with short bowel syndrome correlates with clinical outcomes. J Pediatr 2001;139:27-
33 

8. D’Antiga L, Dhawan A, Davenport M, Mieli-Vergani G, Bjarnason I. Intestinal absorption and 
permeability in paediatric short-bowel syndrome: a pilot study. J Pediatr Gastroenterol Nutr 
1999;29:588-593 

9. Stamm DA, Hait E, Litman HJ, Mitchell PD, Duggan C. High prevalence of eosinophilic 
gastrointestinal disease in children with intestinal failure. J Pediatr Gastroenterol Nutr 
2016;63:336-339 

10. Duggan CP, Jaksic T. Pediatric Intestinal Failure. N Engl J Med. 2017 Aug 17;377(7):666-675. doi: 
10.1056/NEJMra1602650. PMID: 28813225. 

11. Olivia Mayer, John A. Kerner. Management of short bowel syndrome in postoperative very low 
birth weight infants. Seminars in Fetal and Neonatal Medicine. Volume 22, Issue 1. 2017. Pages 
49-56. 

12. E.G. Neelis, J.F. Olieman, J.M. Hulst, B.A.E. de Koning, R.M.H. Wijnen, E.H.H.M. Rings. Promoting 
intestinal adaptation by nutrition and medication.  Best Practice & Research Clinical 
Gastroenterology. Volume 30, Issue 2. 2016. Pages 249-261 

13. Merritt RJ, Cohran V, Raphael BP, Sentongo T, Volpert D, Warner BW, Goday PS; Nutrition 
Committee of the North American Society for Pediatric Gastroenterology, Hepatology and 
Nutrition. Intestinal Rehabilitation Programs in the Management of Pediatric Intestinal Failure 
and Short Bowel Syndrome. J Pediatr Gastroenterol Nutr. 2017 Nov;65(5):588-596. 

14. Channabasappa N, Girouard S, Nguyen V, Piper H. Enteral Nutrition in Pediatric Short-Bowel 
Syndrome. Nutr Clin Pract. 2020 Oct;35(5):848-854. doi: 10.1002/ncp.10565. Epub 2020 Aug 19. 
PMID: 32815247. 

15. Olieman JF, Penning C, Ijsselstijn H, Escher JC, Joosten KF, Hulst JM, Tibboel D. Enteral nutrition 
in children with short-bowel syndrome: current evidence and recommendations for the 
clinician. J Am Diet Assoc. 2010 Mar;110(3):420-6. doi: 10.1016/j.jada.2009.12.001. PMID: 
20184992. 

16. Capriati T, Nobili V, Stronati L, Cucchiara S, Laureti F, Liguori A, Tyndall E, Diamanti A. Enteral 
nutrition in pediatric intestinal failure: does initial feeding impact on intestinal adaptation? 
Expert Rev Gastroenterol Hepatol. 2017 Aug;11(8):741-748. doi: 
10.1080/17474124.2017.1335196. Epub 2017 Jun 8. PMID: 28562106. 

17. Fallon EM, Mitchell PD, Nehra D, Potemkin AK, O'Loughlin AA, Gura KM, Puder M. Neonates 
with short bowel syndrome: an optimistic future for parenteral nutrition independence. JAMA 
Surg. 2014 Jul;149(7):663-70. doi: 10.1001/jamasurg.2013.4332. 

 
 
 

 
 



 

Updated: KH 2/2024  Medical Disclaimer 

UC Davis Children’s Hospital Algorithm for Short Bowel Syndrome Enteral Nutrition 

 

 



 

Updated: KH 2/2024  Medical Disclaimer 

Medical Legal Disclaimer:  

Welcome to the UC Davis Health, Department of Pediatrics, Clinical Practice Guidelines 
Website. All health and health-related information contained within the Site is intended chiefly 
for use as a resource by the Department’s clinical staff and trainees in the course and scope of 
their approved functions/activities (although it may be accessible by others via the internet). 
This Site is not intended to be used as a substitute for the exercise of independent professional 
judgment. These clinical pathways are intended to be a guide for practitioners and may need to be 
adapted for each specific patient based on the practitioner’s professional judgment, consideration of 
any unique circumstances, the needs of each patient and their family, and/or the availability of various 
resources at the health care institution where the patient is located. Efforts are made to ensure that the 
material within this Site is accurate and timely but is provided without warranty for quality or accuracy. 
The Regents of the University of California; University of California, Davis; University of California, Davis, 
Health nor any other contributing author is responsible for any errors or omissions in any information 
provided or the results obtained from the use of such information. Some pages within this Site, for the 
convenience of users, are linked to or may refer to websites not managed by UC Davis Health. UC Davis 
Health does not control or take responsibility for the content of these websites, and the views and 
opinions of the documents in this Site do not imply endorsement or credibility of the service, 
information or product offered through the linked sites by UC Davis Health. UC Davis Health 
provides limited personal permission to use the Site. This Site is limited in that you may not:   

• Use, download or print material from this site for commercial use such as selling, 
creating course packets, or posting information on another website.   

• Change or delete propriety notices from material downloaded or printed from it. · Post 
or transmit any unlawful, threatening, libelous, defamatory, obscene, scandalous, 
inflammatory, pornographic, or profane material, any propriety information belonging 
to others or any material that could be deemed as or encourage criminal activity, give 
rise to civil liability, or otherwise violate the law.   

• Use the Site in a manner contrary to any applicable law.   
You should assume that everything you see or read on this Site is copyrighted by University of 
California or others unless otherwise noted. You may download information from this Site as long as 
it is not used for commercial purposes, and you retain the proprietary notices. You may not use, modify, 
make multiple copies, or distribute or transmit the contents of this Site for public or commercial 
purposes without the express consent of UC Davis Health.  
 


