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ABSTRACT

Keywords:

Enteral nutrition Enteral autonomy and freedom from parenteral nutrition de-
Intestinal failure pendency is the ultimate therapeutic goal in children with intes-
Short bowel syndrome tinal failure. This can be achieved following attainment of bowel
Children adaptation in conditions such as short bowel syndrome. Enteral
Formula nutrition is a major therapeutic cornerstone in the management of
ﬁ;sﬂf children with intestinal failure. It promotes physiological devel-
Solid food opment, bowel adaptation and enhances weaning from parenteral

nutrition. The optimal method of delivery, type of nutrients, timing
of initiation, promotion of feeds and transition to solid food in
children with short bowel syndrome are debated. Lack of high
quality human data hampers evidence based conclusions and
impacts daily practices in the field. Clinical approaches and ther-
apeutic decisions are regularly influenced by expert opinion and
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center practices. This review summarizes the physiological prin-
ciples, medical evidence and practice recommendations on enteral
nutrition approaches in short bowel syndrome and provides a
practical framework for daily treatment of this unique group of
patients. Oral and tube feeding, bolus and continuous feeding, type
of nutrients, formulas, trace elements and solid food options are
reviewed. Future collaborative multicenter, high quality clinical
trials are needed to support enteral nutrition approaches in in-
testinal failure.

© 2016 Elsevier Ltd. All rights reserved.

Introduction

Intestinal failure (IF) is characterized by the inability of the intestine to absorb sufficient nutrients
and fluids to maintain normal energy balance and growth in children. It results from a reduction in
the functional capacity of the intestine, secondary to critical reduction in intestinal mass as in short
bowel syndrome (SBS), poor tolerance of feeds due to motility disorders or abnormal enterocyte
function and structure in congenital diarrheas [1]. Total parenteral nutrition (TPN) is required in
patients with IF to maintain normal fluid and electrolyte balance and adequate nitrogen and energy
balance. However, prolonged use of TPN may be associated with severe complications and poor
quality of life. As a result, weaning of TPN and attainment of enteral autonomy is the ultimate goal in
the treatment of patients with IF. Early initiation and ongoing promotion of enteral feeding is a
therapeutic cornerstone in intestinal rehabilitation with the goal of enteral autonomy. Despite the
central role of enteral feeding in the treatment of IF, high quality data in the form of randomized
controlled clinical trials and carefully conducted clinical observations to support therapeutic de-
cisions are largely lacking. Clinical approaches to enteral feeding represent in many cases expert
opinion and medical center practices and should be acknowledged as such. Uncertainties remain for
the ideal feeding technique (continues vs. bolus feeding), route of entry (oral vs. tube feeding; G-tube
vs. J-tube), the optimal formula feed and the pathways to enteral autonomy in terms of rate of
progression of enteral feeding and transition to solid food. Nevertheless, utilization of gut physiology
principles, clinical experience and some data on enteral nutrition in short bowel syndrome provide a
basis for clinical practice and therapy.

Short bowel syndrome, the most common cause for IF [2] results from extensive surgical re-
sections in congenital defects such as intestinal atresia and gastroschisis, necrotizing enterocolitis,
mid-gut volvulus and thrombotic/ischemic events. Initiation and promotion of enteral feeding in SBS
is dependent on the anatomy and physiology of the residual bowel and is influenced by the small
bowel length, remaining jejunum or ileum and the presence of colon in continuity, ileo-cecal valve
and stoma. Distal resection with loss of ileum and creation of jejunostomy is associated with higher
losses of fluids, electrolyte and reduced absorptive capacity which translate into prolonged parenteral
nutrition (PN) use and slower gut adaptation [1,3,4]. Factors contributing to this clinical presentation
include reduced absorptive capacity of large volume secretions from the stomach and proximal in-
testine, loss of bile acids and loss of the ‘ileal brake’ effect. Proximal resection and ‘takeover’ of jejunal
roles such as fat, fluid and electrolyte absorption by the ileum will be better tolerated by patients and
is associated with faster and more efficient adaptation. Colon in continuity provides improved fluid
and electrolyte absorption and improved energy balance secondary to production of short chain fatty
acids from undigested complex carbohydrates. Additional factors will influence tolerance of enteral
feeding and the duration of bowel adaptation and PN weaning. These include abnormal bowel
motility, bacterial overgrowth and PN related complications such as intestinal failure associated liver
disease or frequent infections. These factors should be considered when devising a feeding plan as
they influence the type, volume and tolerance of enteral feeds.

The following general approach to enteral feeding can be used as broad guiding principles.
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