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ABSTRACT Background: High output ileostomy is a commonly encountered condition in Medical and Surgical
Gastroenterological practice. It is commonly seen after surgeries that involve defunctioning the large bowel and thereby
largely bypassing a substantial segment of the intestinal tract that is involved with water re-absorption. The acute
morbidity associated with a high output stoma ranges from delayed discharge from hospital and acute kidney injury
(AKI) requiring closely monitored fluid and electrolyte replacement to life-threatening renal impairment and electrolyte
imbalances requiring Intensive Care admission. There is significant evidence suggesting the progression of AKI to
Chronic kidney disease (CKD), which can be a major contributor to long term morbidity and mortality. In our article, we
review different validated management protocols in place in the various United Kingdom trusts for the same. Our aim is
to provide readers with a clear, comprehensive and step-wise strategy to deal with acute kidney injury and high output
stoma in patients with an ileostomy.
Methods of review: A systematic search was conducted through PubMed, Embase and Google Scholar for relevant
articles using the keywords Ileostomy, High Output Stoma, Management and Acute Kidney Injury. Abstracts were then
filtered by authors based on the relevance to our review, which is primarily focused on high output stoma following the
construction of an ileostomy in an acute setting.
Conclusion: A systematic way of managing patients with high output stoma requires close liaising with nurses, dietitians
and pharmacists as well as strict adherence to established protocols in conjunction with tight monitoring of renal,
nutritional and biochemical parameters to improve outcomes. Wherever possible, reversing the stoma should be done to
prevent morbidity associated with a high output stoma.
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Introduction

An ileostomy is commonly constructed in general surgical prac-
tice, and it is estimated that roughly 120,000 people in the United
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Kingdom currently have a stoma[1,2]. Its indications range from
elective to emergency conditions (table. 1), including; as a de-
functioning measure following rectal cancer surgery[3], to pro-
tect an ileoanal pouch following pan-proctocolectomy and also
following sigmoid colectomy or reversal of Hartmann’s proce-
dure if there is any anxiety regarding the integrity of the distally
anastomosed segment. With regards to the overall risk of HOS
occurring, there appears to be no gross discrepancy between
defunctioning and definitive ileostomies.

The procedure has gained increased acceptance over the years
owing to an overall improvement in entero-stomal therapy. This
has included the development of a dedicated team of stoma ther-
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Figure 1: Shows the altered physiology associated with a high
output ileostomy.

apists, technological advances of modern stomal appliances and
also increasing awareness among the general public regarding
the nature of the condition, resulting in greater involvement of
stomates in social and physical activities, including maintaining
an active sexual lifestyle[4].

From a technical perspective, the procedure has a shallow
learning curve and is one of the more common operations per-
formed during the early years of surgical training. Morbidity
rates reported in literature following ileostomy construction
shows wide variation depending on its nature [5-7]. The inci-
dence of high output stoma (HOS) involving the Ileum has been
quoted in literature to be around 20-30%[8]. However, this fig-
ure could be as high as 65% in more proximal stomas involving
the jejunum. The management of a high output stoma should
be multi-disciplinary, and the involvement of the surgical team
with dietitians and stoma nurse specialists is often necessary
to improve outcomes. In our review, we aim to elaborate on
the current practices and the evidence available to support the
practice and provide our recommendations to help improve the
ongoing care of these patients.

Aims and Objectives

1. To provide a comprehensive clinical practice guideline for
safe and thorough management of patients with a high
output ileostomy.

2. To provide guidelines that are easy to translate to clinical
practice.

Materials and Methods

This review of current practice is based on a thorough and com-
prehensive search on PubMed, EMBASE and Google Scholar
using the keywords “High output”, “Ileostomy “, and “manage-
ment”. Any article comprising information that falls under the
domains as listed below (table. 2) were considered for review,
and these were then individually studied and results collated to
arrive at an easy-to-follow and step-wise strategy to deal with
high output stoma.

Discussion

An overview of relevant GI tract physiology:

The GI tract secretes 9-10L of fluid every day. A majority of
this comes from the proximal GI tract (table. 3), and the healthy
small bowel is responsible for absorbing most of the fluid and

Figure 2: a practical flowchart for management of patients with
a HOI.

nutrients (roughly 85-90% of the nutrients and 6-7L of fluid),
leaving behind a relatively smaller volume to be re-absorbed in
the colon (1.5-2L).

In the absence of a colon, the Terminal Ileal output would
initially be in the order of 1-1.5L before the proximal small bowel
adapts by improving re-absorption.

The average length of the ileum is approximately 300 cms.
There is, however, wide variation in this based on body com-
position. The distinction between jejunum and ileum, although
better appreciated radiologically by the presence of plicae cir-
cularis, is difficult from a surgical standpoint. Description of
segments of small bowel resected, therefore, is highly subjective.
However, for all practical purposes, in an average individual, if
there is less than 200-250cms of the small remnant bowel, it could
be safely assumed that most of the Ileum have been resected.

Fluid and electrolyte re-absorption:

As with any other region in our body, sodium tends to drive
re-absorption of most of the electrolytes through a combination
of active and passive mechanisms. A cellular transport system
exists to move sodium from enterocytes in the GI tract through
to circulation. This then creates a concentration gradient across
the luminal membrane.

The sodium then enters cells by combining active and co-
transport mechanisms driving several other ions and molecules
like glucose, chloride and amino acids along with it. This results
in a concentration gradient across the cell membrane, which then
drives water’s movement across the lumen into the paracellular
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Table 1: Indications of Ileostomy.

Table 2: Domains considered for further analysis.

Table 3: Rough Approximation of Average Volume of GI Tract
Secretions.

spaces. It should be noted that although water-primarily dif-
fuses across a concentration gradient, it can also be transported
through specific channels (aquaporin)[8,9].

The net effect of loss of a segment of ileum is that sodium
absorption is affected, which leads to loss of the concentration
gradient leading to loss of water as well. Sodium loss, if pro-
longed, could lead to decreased absorption of other molecules,
as mentioned above, leading to more deleterious effects.

Ileal brake

Ileum not only aids on-going water and sodium absorption
physiologically but also supports it mechanically by means of
providing a braking mechanism - the “Ileal brake”[10]. This was
first described by Spiller et al. in 1984 and remains pertinent
concerning the absorption of water and nutrients. Spiller and
colleagues described slowing of small bowel transit following a
nutrient-rich meal, primarily mediated through a neurohumoral
pathway by break down products of macromolecules in the diet.
The presence of valves in the Ileo-caecal junction also tends to
slow down emptying into the colon, thereby enhancing absorp-
tion of the enteric contents in the terminal Ileum. In patients
with terminal small bowel resection or Ileo-caecal resection, this
could be expected to be dysfunctional, leading to accelerated
transit and eventually HOS.

Proximal small bowel adaptation is usually prompt with the
restoration of normal physiology in many patients. This could
occur by means of functionally increasing the absorption or
structurally means by increasing the absorptive surface medi-
ated by an increase in the number of villi. However, certain
factors might inhibit this process (acutely or chronically) and
lead to HOS. These include age, body mass index (BMI), Di-
abetes, length of the small residual bowel, irradiation history,
concomitant small bowel disease, etc[11]. However, despite mul-
tiple studies aimed at ascertaining a relationship/development
of prediction models[12], there is a relative lack of scientific
evidence to support the association with other variables.

A stoma is said to be ‘high output’ when the effluent volume
exceeds 2000 mls[13]. There is no consensus on this, and the
definition ranges from a volume of 1500mls in two consecutive
days[14], to 2000mls in a single day or if the effluent is >1000mls
in three consecutive days[15]. Even within a hospital, differ-
ent teams (i.e. Surgeons, Gastroenterologists, Dietitians) use
different definitions, leading to variation in the threshold used
to trigger agreed treatment protocols. As it is not clear as to
what constitutes the actual definition, there is a real possibility
of either under/over-resuscitating patients with fluids, both of
which are proven to have a negative effect on the outcome with
under-resuscitation leading to progressive electrolyte and fluid
loss while more early and more aggressive resuscitation poten-
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tially leading to paralytic ileus and prolonged hospital stay[16].
In our practice, we tend to err on the side of caution and use a
24-hour effluent volume of 1500mls as the threshold to diagnose
a high output stoma.

Management principles:

1. Fluid and electrolyte management:

Step: 1- Anticipating the fluid loss

As explained above, in patients with terminal ileal resection,
it is expected that the ileal effluent will, at least initially, be
of high output until the proximal bowel adapts by improv-
ing its absorptive capacity[17]. In patients with the terminal
ileal disease (e.g. Crohn’s disease, intestinal tuberculosis
etc.), extensive resection of TI (for, e.g., vascular conditions),
previous irradiation small bowel etc., this adaptation could
be impaired. It is important to anticipate a high stoma ef-
fluent in such cases with closer monitoring to diagnose and
replace fluids and electrolytes at the earliest opportunity,
thereby preventing an AKI. The below flow chart outlined
the normal physiology and expected issues when altered
(fig. 1).

Step: 2- Measure fluid loss

This is done by maintaining an accurate fluid balance chart,
the importance of which cannot be over-emphasised. It is
essential to have a close liaison with nursing staff to en-
sure consistency in documentation and accurate 24 hourly
measurements to reflect underlying physiology accurately.
Other clinical and biochemical parameters, including blood
pressure, heart rate, capillary refill time as well as serum
urea and creatinine measurements, can all aid in assessing
the volume status of the patient. It is important not to read
too much into the eGFR values as they are more useful in
a community setting to predict the status of a chronically
failing kidney rather than in an acute setting wherein a
serum creatinine level is more reflective of the volume sta-
tus. Acute Kidney Injuries can be graded using the AKIN
classification18. Liaising with Nephrologists is encouraged
whenever necessary.

Step: 3- Fluid replacement- oral and parenteral

Oral rehydration should be encouraged wherever possi-
ble. The ideal oral solution should be iso-osmolar with
plasma and contain approximately 90 mosm of Na+. The
commonly used solutions are the St. Mark’s electrolyte
mix and ‘double strength’ solution of DioralyteTM. The
World Health Organisation (WHO) replacement fluid for
diarrhoea and other such solutions such as sports drinks
and over the counter rehydration solutions should not be
used as they contain excess K+ or glucose. It is important
to remember that K+ loss is not usually a major issue with
HOS, particularly in the early phase; therefore, aggressive
replacement of K+ might lead to a net K+ excess. Given
below (table. 4) is the composition of the commonly used
solutions:

It was common practice to advocate a policy of “drink as
much as possible” whenever such patients with HOS were
encountered; however, it is of utmost importance to restrict
intake of clear hypotonic fluids to 500-1000mls. This in-
cludes most of the commonly consumed beverages such as
tea, coffee and milk. It is also important to avoid/restrict

hypertonic fluids (e.g. fizzy drinks, juice) as much as pos-
sible. They have a net effect of increasing tonicity of the
intestinal lumen and thereby increasing stoma output. The
more severe the HOS is, the more important it is to adhere
to strict fluid restriction strategies. Owing to the K+ content
in the double strength DioralyteTM solution, it is important
to restrict oral intake to 1 litre to prevent hyperkalemia.
Of note, hyperkalaemia could also be precipitated by an
ongoing AKI.

Suppose the above fail, or more commonly as an adjunct to
the above, parenteral fluid therapy is often required to cor-
rect the fluid loss. The choice of fluid varies, and although
0.9% saline was commonly used in most clinical settings, its
effect in slowing down intestinal transit and associated par-
alytic ileus is well documented. A fluid comprising 0.18%
saline and 4% dextrose is iso-osmolar and has less effect on
bowel dysmotility. However, the net effect of using such a
solution would be hyponatremia unless sodium is replaced
orally (which is usually not difficult to achieve). If patients
are also receiving oral replacement fluid, then the sodium
loss tends to be less severe and could be managed by simply
supplementing salt in the diet.

Step: 4- Monitoring for ongoing fluid and electrolyte loss

An accurate 24-hour urine output along with a regular as-
sessment of serum urea, creatinine, Na+, K+, Mg2+ levels
helps in monitoring volume and electrolyte status. Regular
physical examination for signs of dehydration or volume
overload and also for signs of tremor (which may perhaps
raise clinical suspicion of hypomagnesaemia) is also nec-
essary. This can serve to prevent further losses and also
diagnose and manage volume and electrolyte loss at an
early stage. Of particular note are patients with underlying
cardiac conditions susceptible to both fluid loss and fluid
overload and should be managed with significant caution.

2. Micro and macronutrient replacement:

Assessment of the individual’s nutritional status and advice on
adequate nutritional intake usually involves input from the di-
etetics team. There are various tools to assess nutritional status,
and the BAPEN toolkit is commonly used in the UK[19]. Assess-
ment should be carried out daily with the regular estimation
of body weight and BMI. In the initial stages, the nutritional
needs are met by means of oral diet; however, with chronic and
particularly irreversible HOS, parenteral nutritional (PN) sup-
port becomes necessary. As long as there are>200 cms of small
bowel left behind (in the absence of the colon), PN is usually
not required, and oral, enteral nutrition serves to supply the
necessary fuel[13]. In certain circumstances, however, even with
a residual anatomically intact terminal ileum, refractory HOS
can occur. In such cases, it is presumed the HOS is induced by a
functional gut failure, and PN could be tried to rest and help the
gut recover. In our experience, we have had two patients with
functional gut failure and persistent HOS managed by means of
salvage TPN followed by the slow build-up to enteral nutrition
aided by carefully optimized fluid therapy, with the patients
eventually responding by stabilizing the volume of their ileal
effluent.

If standalone oral nutrition deemed adequate, it is imper-
ative that the composition of the diet is low in fibre to slow
down intestinal transit but also high in protein as fluid loss
tends to be a catabolic state. General recommendation is 25-30
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Table 4. Composition of oral replacement solutions.

Na+ K+ Cl− Glucose

St. Mark’s solution 90 0 60 111
DioralyteTM- 1 sachet to be reconstituted in
200 ml of water (5 sachets in 1 litre of water)

60 20 60 90

‘Double strength’ DioralyteTM. (2 sachets in
200 ml or 10 sachets in a litre of water)

120 40 120 180

kcal/Kg/day with 1.5-2 grams of protein/day[20]. Regular sup-
plementation of vitamins, particularly vitamin B12 and folate,
along with micronutrients like zinc, magnesium and calcium, is
often necessary.

3. Role of elemental diet:

There is little evidence, but for sporadic case reports[21] to sug-
gest elemental diet (ED) might help refractory HOI. As its name
suggests, ED is thought to benefit as it is the simplest form of
nutrition, making it easier to absorb in the gut. In addition, it
incites less of an inflammatory response and, because it leaves
no residue, the volume of the stoma effluent could potentially
decrease as well. The osmolality of ED could vary[22], and it
is important to remember not to administer a fluid that is hy-
per or hypo-osmolar to patients with an HOI as it could prove
to be harmful due to reasons mentioned above. ED has been
used in various GI conditions ranging from Chronic pancreati-
tis to Ulcerative Colitis, and further studies are needed before
incorporating its routine usage in the treatment protocols of an
HOI.

4. Medical management:

Drugs commonly used are:

a. Bulk-forming agents: Soluble fibre, like Psyllium, can delay
gastric emptying, attract water, bulk up the chyme and
make the ileostomy output more solid. The recommended
dietary intake is 25-35g/day. Fibre could also shorten transit
time in the intestine which should be considered in patients
who complain of a hyperactive stoma.

b. Proton pump inhibitors: PPI’s act by reducing gastric acid
production. Considering normal 24 hours of gastric acid
production exceeds 1.5l, it could prove useful in controlling
stoma output. Of note, PPI’s could theoretically result in
hypomagnesemia which needs to be considered in patients
with biochemical evidence of low magnesium.

c. Loperamide and codeine: Both act primarily as an agonist
on µ opioid receptors located in the myenteric Auerbach’s
nerve plexus in the intestinal wall. Although its primary
action is on the large bowel, it could also delay small intesti-
nal transit and thereby enhance absorption of water from
the luminal contents.

d. Octreotide: It is a synthetic analogue of somatostatin and
acts by decreasing GI tract secretions and by slowing transit
in the Upper GI tract. Currently, there is no strong evidence
to advocate routine usage of octreotide in patients with
HOI.

5. Stoma care in HOI

Routine stoma care in patients with HOI is not straightforward.
Most patients develop peri-stomal skin changes due to the high
volume alkaline content of the ileostomy effluent if not fitted
properly. This further results in cellulitis if persistent and could
worsen the seal obtained with the stoma appliance contributing
to leak, furthering the skin changes. Also, with the increased
frequency of appliance changes that is required, and the need
for changing the appliance at night, frustration often leads to
reduced compliance which ultimately proves to be deleterious
for the patient.

Application of a PH balanced barrier cream and choosing the
correct stoma appliance is vital in such situations. Community
monitoring of discharged patients with an HOI is as vital as the
routine stoma care offered whilst an inpatient. Procedural mor-
bidity in the form of retracting stoma or stomas sited improperly
(particularly in emergencies without prior stoma nurse input)
may contribute to the skin changes and local sepsis, which can
prove as difficult to manage as the HOI itself.

6. Reversal of ileostomy

There is no consensus on when it is ideal for reversing an
ileostomy. Many studies have been conducted weighing the
pros and cons of early vs late reversal[23, 24]. Although it is
widely accepted that early reversal is ideal, particularly in pa-
tients with an HOI, no guidelines are offering a time frame for
such a procedure to be carried out as this would vary widely
based on the indication of the primary procedure, time is taken
for recovery and other factors such as theatre availability etc.

Conclusion

HOI is a commonly encountered clinical condition. Safe and
effective management primarily depends upon adherence to
strictly established protocols, close liaison between members of
a multi-disciplinary team and robust patient education. Wher-
ever possible, the reversal should be considered to mitigate the
morbidities associated with an HOI.

Funding

This work did not receive any grant from funding agencies in
the public, commercial, or not-for-profit sectors.

Conflict of interest

There are no conflicts of interest to declare by any of the authors
of this study.

References

1. COLOSTOMY UK. Enterprise House, 95 London Street,
Reading, RG1 4QA.

Gordon Cooper et al./ International Journal of Medical Reviews and Case Reports (2021) 5(7):7-12



http://www.colostomyuk.org/information/- accessed
08.05.2020

2. Harris DA, Egbeare D, Jones S, Benjamin H, Woodward A,
Foster ME. Complications and mortality following stoma
formation. Ann R Coll Surg Engl. 2005;87(6):427–431.
doi:10.1308/003588405X60713

3. leostomy or colostomy for temporary decompression of
colorectal anastomosis. Güenaga KF, Lustosa SA, Saad SS,
Saconato H, Matos D; Cochrane Database Syst Rev. 2007.

4. Boundary breaches: the body, sex and sexuality after stoma
surgery. Manderson L Soc Sci Med. 2005;61(2):405.

5. Prospective analysis of stoma-related complications.
Robertson I, Leung E, Hughes D, Spiers M, Donnelly L,
Mackenzie I, Macdonald A. Colorectal Dis. 2005;7(3):279.

6. Stoma complications: the Cook County Hospital experience.
Park JJ, Del Pino A, Orsay CP, Nelson RL, Pearl RK, Cintron
JR, Abcarian H Dis Colon Rectum. 1999;42(12):1575.

7. Malik T, Lee MJ, Harikrishnan AB. The incidence of stoma
related morbidity - a systematic review of randomised con-
trolled trials. Ann R Coll Surg Engl. 2018;100(7):501–508.
doi:10.1308/rcsann.2018.0126

8. Kiela PR, Ghishan FK. Physiology of Intestinal Absorp-
tion and Secretion. Best Pract Res Clin Gastroenterol.
2016;30(2):145–159. doi:10.1016/j.bpg.2016.02.007

9. Hall E J. Guyton and HallTtextbook of Medical Physiology.
13th edition. Philidelphia. Saunders. 2015

10. Spiller RC, Trotman IF, Higgins BE, et al.: The ileal brake:
inhibition of jejunal motility after ileal fat perfusion in man.
Gut 1984, 25:365–374.

11. Fujino S, Miyoshi N, Ohue M, et al. Prediction model
and treatment of high-output ileostomy in colorectal
cancer surgery. Mol Clin Oncol. 2017;7(3):468–472.
doi:10.3892/mco.2017.1336

12. Takeda M, Takahashi H, Haraguchi N, et al. Factors pre-
dictive of high-output ileostomy: a retrospective single-
center comparative study. Surg Today. 2019;49(6):482–487.
doi:10.1007/s00595-018-1756-2.

13. Nightingale J, Woodward JM; Small Bowel and Nutri-
tion Committee of the British Society of Gastroenterol-
ogy. Guidelines for management of patients with a
short bowel. Gut. 2006;55 Suppl 4(Suppl 4):iv1–iv12.
doi:10.1136/gut.2006.091108

14. Arenas Villafranca JJ, López-Rodríguez C, Abilés J, Rivera
R, Gándara Adán N, Utrilla Navarro P. Protocol for the
detection and nutritional management of high-output
stomas. Nutr J. 2015;14:45. Published 2015 May 9.
doi:10.1186/s12937-015-0034-z

15. Fujino S, Miyoshi N, Ohue M, et al. Prediction model
and treatment of high-output ileostomy in colorectal
cancer surgery. Mol Clin Oncol. 2017;7(3):468–472.
doi:10.3892/mco.2017.1336

16. Bragg D, El-Sharkawy AM, Psaltis E, Maxwell-Armstrong
CA, Lobo DN. Postoperative ileus: Recent develop-
ments in pathophysiology and management. Clin Nutr.
2015;34(3):367–376. doi:10.1016/j.clnu.2015.01.016

17. Goodlad R A, Nightingale J M D, Playford R J. Intesti-
nal adaptation. In: Nightingale JMD, ed. Intestinal
failure. Greenwich: Greenwich Medical Media Limited,
2001243–260.

18. Huber W, Schneider J, Lahmer T, et al. Validation of RIFLE,
AKIN, and a modified AKIN definition ("backward classifi-
cation") of acute kidney injury in a general ICU: Analysis of
a 1-year period. Medicine (Baltimore). 2018;97(38):e12465.
doi:10.1097/MD.0000000000012465

19. BAPEN. Seven Elms, Dark Ln, Astwood Bank, Redditch,
B96 6HB. https://www.malnutritionselfscreening.org ac-
cessed 09.05.2020

20. McClave SA, Taylor BE, Martindale RG, et al. Guide-
lines for the Provision and Assessment of Nutrition Sup-
port Therapy in the Adult Critically Ill Patient: Soci-
ety of Critical Care Medicine (SCCM) and American So-
ciety for Parenteral and Enteral Nutrition (A.S.P.E.N.)
[published correction appears in JPEN J Parenter Enteral
Nutr. 2016 Nov;40(8):1200]. JPEN J Parenter Enteral Nutr.
2016;40(2):159-211. doi:10.1177/0148607115621863

21. Rostami K, Al Dulaimi D. Elemental diets role in treatment
of high ileostomy output and other gastrointestinal disor-
ders. Gastroenterol Hepatol Bed Bench. 2015;8(1):71-76.

22. Pereira-da-Silva L, Pitta-Grós Dias M, Virella D, Serelha
M. Osmolality of elemental and semi-elemental formu-
las supplemented with nonprotein energy supplements.
J Hum Nutr Diet. 2008;21(6):584-590. doi:10.1111/j.1365-
277X.2008.00897.x

23. Abdalla S, Scarpinata R. Early and Late Closure of Loop
Ileostomies: A Retrospective Comparative Outcomes Anal-
ysis. Ostomy Wound Manage. 2018;64(12):30-35.

24. Robertson JP, Puckett J, Vather R, Jaung R, Bissett I. Early
closure of temporary loop ileostomies: a systematic review.
Ostomy Wound Manage. 2015;61(5):50-57.

Gordon Cooper et al./ International Journal of Medical Reviews and Case Reports (2021) 5(7):7-12


