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ABSTRACT
A high- output stoma (HOS) or fistula is when 
small bowel output causes water, sodium 
and often magnesium depletion. This tends 
to occur when the output is >1.5 -2.0 L/24 
hours though varies according to the amount 
of food/drink taken orally. An HOS occurs in 
up to 31% of small bowel stomas. A high- 
output enterocutaneous fistula may, if from the 
proximal small bowel, behave in the same way 
and its fluid management will be the same as 
for an HOS.
The clinical assessment consists of excluding 
causes other than a short bowel and treating 
them (especially partial or intermittent 
obstruction). A contrast follow through study 
gives an approximate measurement of residual 
small intestinal length (if not known from 
surgery) and may show the quality of the 
remaining small bowel.
If HOS is due to a short bowel, the first step 
is to rehydrate the patient so stopping severe 
thirst. When thirst has resolved and renal 
function returned to normal, oral hypotonic 
fluid is restricted and a glucose- saline solution is 
sipped. Medication to slow transit (loperamide 
often in high dose) or to reduce secretions 
(omeprazole for gastric acid) may be helpful. 
Subcutaneous fluid (usually saline with added 
magnesium) may be given before intravenous 
fluids though can take 10–12 hours to infuse. 
Generally parenteral support is needed when 
less than 100 cm of functioning jejunum 
remains. If there is defunctioned bowel in situ, 
consideration should be given to bringing it 
back into continuity.

INTRODUCTION
A normal ileostomy may function within 
the first day of surgery depending on 
whether an ileus occurs (often due to 
opiates and excessive intravenous saline). 
The stomal output from an ileostomy may 
reduce over several months as adaptation 
occurs; however, patients with a jeju-
nostomy (less than 200 cm small bowel 
remaining) do not generally show any 
improvement in absorption with time. 

The normal ileostomy output, when 
established, is 600–1200 mL/24 hours.

A high- output stoma (HOS) (often 
called ileostomy diarrhoea) is when the 
output is enough to cause ‘dehydration’ 
(water and sodium depletion). In general, 
this occurs with an output of greater 
than 1.5–2.0 L / 24 hours. However, this 
depends on the oral intake. A 2 L output 
for someone taking in 4.0 L will cause no 
problems but if only an intake of 0.5 L it 
will result in dehydration.1

Key points

 ► Exclude and treat causes other than a 
short bowel (eg, intermittent/partial small 
bowel obstruction).

 ► Look at the stoma and output volume, 
colour and consistency. The sodium 
content is about 100 mmol/L.

 ► Rehydrate and thus treat thirst.
 ► Restrict hypotonic fluid (tea, coffee, water, 
juices, etc).

 ► Sip an oral glucose/saline solution (sodium 
concentration 90–120 mmol/L) and if 
hypomagnesaemia give magnesium 
supplements.

 ► If an oral/enteral liquid feed is given, 
it aims to be iso- osmolar (300 mOsm/
kg) and have a sodium concentration of 
90–120 mmol/L.

 ► Loperamide (4–24 mg four times a day) 
may be given to slow transit and increase 
absorption. Codeine phosphate may be 
added but is addictive and care is needed 
in the elderly.

 ► Omeprazole (especially in those with a 
net ‘secretory’ output) will reduce stomal 
output and if the dose is adequate will 
increase the stomal fluid pH to greater 
than 5.

 ► If dehydration persists, subcutaneous or 
parenteral saline with added magnesium 
may be given.

 ► Monitor serum urea, electrolytes, 
magnesium and a random urine sodium 
concentration.

 ► Bring colon (or other small bowel) back 
into circuit (if present and possible).

http://www.bsg.org.uk/
http://http://fg.bmj.com/
http://orcid.org/0000-0002-7314-0456
http://crossmark.crossref.org/dialog/?doi=10.1136/flgastro-2018-101108&domain=pdf&date_stamp=2022-02-03
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Patients with an output greater than the oral intake 
are termed net ‘secretors’ and will need parenteral 
support, while those with an output less than the oral 
intake are termed net ‘absorbers’ and can be managed 
on an oral regimen.1 This patient classification can be 
difficult unless the total (solid and liquid) oral intake 
and the output are measured over 24 hours in a careful 
balance study.

An HOS occurred early in 16% patients (within 
3 weeks of a stoma being formed) and late (more 
than 3 weeks) in 4% in whom this was a persistent 
problem.2 Other studies show similar rates 16%–31% 
following surgery.3–5 Problems are more common in 
patients with a loop ileostomy or after an ileal resec-
tion. There are rarely any problems of HOS when 
more than half the colon remains in continuity and 
there is more than 50 cm functioning small bowel 
present.25

Evidence that many patients with an ileostomy are 
salt and water depleted comes from the observation 
that plasma renin and aldosterone levels are high in 
ileostomy patients6 and 13% have a urine sodium 
concentration of less than 10 mmol/L.7 Unrecognised, 
chronic dehydration in these patients can lead to end 
stage renal failure, so the occurrence of a chronic HOS 
needs to be detected early and managed well with 
regular monitoring. If the management of the HOS is 
not well addressed and a renal transplant is performed 
it is unlikely to be successful. Diuretics given to 
patients with an ileostomy (especially if they have had 
problems of HOS) may precipitate renal failure and 
generally should be avoided. Ideally a specialist local 
service should monitor these patients; currently, this is 
often a nutrition support team.

CAUSES OF AN HOS
Causes of an HOS other than a short bowel (jejunos-
tomy <200 cm) should be sought. This is a common 
group who may have a normal length of small intestine 
(figure 1, box 1). An early HOS is most commonly due 
to sepsis (a raised white bllood cell count () on day 
1 is a clue8 and may be why an early HOS is more 
common in diabetics.4 One explanation for sepsis 
causing an HOS is that it leads to hypoalbuminaemia 
and oedema of the stoma leading to outlet obstruc-
tion. The other common causes of an early HOS are 
medication related; this can be because of a proki-
netic drug (eg, metoclopramide) or the sudden usually 
accidental withdrawal of one (eg, opiates or cortisol). 
Clostridium difficile can affect the small bowel and 
cause an HOS.9 A chronically HOS is most commonly 
due to a short bowel (jejunostomy). However, intermit-
tent/partial obstruction due to small bowel strictures 
is common (with associated bacterial overgrowth), a 
stenosis is most commonly at the stoma.5 Recurrent 
disease (including ischaemia), internal fistula, small 
bowel diverticula, coeliac disease and thyrotoxicosis 
can all contribute and if treated the HOS may resolve. 
If the HOS is due to strictures and there is a low serum 
albumin it may be that a section of chronically/criti-
cally ischaemic bowel remains in situ and the problem 
will only resolve with surgical resection.

REASONS FOR AN HOS IN PATIENTS WITH A 
SHORT BOWEL (JEJUNOSTOMY)
Normal small intestinal length measured at surgery, 
radiologically or at autopsy, is very variable and ranges 
from 275 to 1049 cm measured from the duodeno- 
jejunal flexure.10–12 Due to this wide range of normal 
bowel length, it is most important to know the length of 

Figure 1 Management of high- output stoma (HOS).

Intermittent is taken as less than one episode of HOS/month and continuous as more than one episode of HOS/month.
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bowel remaining rather than the length removed. Prob-
lems of hydration due to a short length of remaining 
bowel (and a colectomy) tend to occur when less than 
200 cm jejunum remain. Often a patient is not known 
to have a short bowel, but their starting bowel length 
may have been short, and hence after a minor resec-
tion they develop the problems associated with a short 
bowel.13 A short bowel is the most common reason 
for a late/chronic HOS though is often not recognised 
because small bowel length has not been measured at 
surgery.

The physiological reasons for an HOS in patients 
with a short bowel and jejunostomy are: loss of the 
normal daily secretions produced in response to 
food, hypotonic fluid drunk (with excessive thirst), 
gastric acid hypersecretion and rapid gastrointestinal 
transit.

Loss of normal daily intestinal secretions
Daily secretions amount to about 4 L/24 hours (0.5 L 
saliva, 2 L gastric acid, 1.5 L pancreaticobiliary secre-
tions) and are produced in response to the food and 
drink consumed (about 2 L/24 hours) and cannot all 
be absorbed in a short remaining bowel (less than 
100 cm) so are lost through the stoma. These stomal 
losses are large and the sodium concentration is about 
100 mmol/L (range 80–140 mmol/L),14 so a 4 L output 
will contain about 400 mmol of sodium.

In most normal subjects, about 6 L of chyme pass 
the duodenojejunal flexure daily and this only starts to 
be less dilute than that consumed after about 100 cm 
jejunum. This length is the approximate transition 
length between a net ‘secretor’ and a net ‘absorber’. 
Even in the fasting state there is an obligatory loss 
of intestinal secretions produced with the migrating 
myoelectric complex.15

Hypotonic fluid and thirst
Jejunal mucosa is ‘leaky’ and rapid sodium fluxes 
occur across it. If water or any solution with a sodium 
concentration of less than 90 mmol/L is drunk there 
is a net efflux of sodium from the plasma into the 
bowel lumen16 until a luminal sodium concentration 
of 90–100 mmol/L is reached. In a patient with a jeju-
nostomy, this fluid is then lost in the stomal output 
(100 mmol/L sodium) (figure 2). Patients, who are 
water and sodium depleted, are often very thirsty 
and so may drink an increasing amount of hypotonic 
fluid (often containing no sodium) and the effect is to 
increase the stomal output and increase the sodium 
losses and so further increasing the thirst.7 16–19

Gastric acid hypersecretion
Hypergastrinaemia is observed after a small bowel 
resection in humans20 21 and this could result in gastric 
acid hypersecretion and thus contribute to the high 
output from a jejunostomy. In humans, gastric acid 
hypersecretion has only been demonstrated in the 
immediate postoperative period in patients with a 
retained colon.22 It is unclear whether this phenom-
enon persists beyond the first weeks.

Rapid gastrointestinal transit
Rapid gastric emptying of liquid occurs and may 
increase the stomal output.23 The gastric emptying rate 
is fastest in those with the shortest lengths of residual 
jejunum.23 Small bowel transit time for liquid and solid 
is also very rapid.23 Both of these effects may be due to 
low serum levels of peptide YY (PYY)21 and, to a lesser 
extent, low levels of glucagon- like peptide 2 (GLP- 2).24

REASONS FOR HYPOMAGNESAEMIA
Hypomagnesaemis is estimated to occur in 78% of 
patient with a jejunostomy.25 While it may cause 
fatigue, depression, irritability, muscle weakness, 
tremor, tetany if there is associated hypocalcaemia, 
and, if very severe, convulsions; it is often asympto-
matic even at very low serum levels (eg, 0.2 mmol/L). 
The reasons for hypomagnesaemia include secondary 
hyperaldosteronism,26 27 removal of ileum/colon which 
are key areas in the gut for absorption, free fatty acid 

Box 1 High- output stoma

Early (<3 weeks of formation)
 ► Abdominal sepsis/ileus.
 ► Drug related

 – Prokinetic drugs (eg, metoclopramide).
 – Low cortisol.
 – Opiate withdrawal (eg, codeine phosphate).

 ► Enteritis (Clostridium difficile)

Late (chronic more than 3 weeks)
 ► Short bowel—jejunostomy <200 cm
 ► Intermittent/partial obstruction (strictures).
 ► Other less common causes:
 ► Recurrent disease.
 ► Internal fistula.
 ► Small bowel diverticula.
 ► Coeliac disease.
 ► Thyrotoxicosis.

Figure 2 Diagram to show sodium movement into the jejunal lumen 
when hypotonic fluid is drunk (upper gastrointestinal secretions not 
shown).
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malabsorption (so complexing with Ca and Mg)28 29 
and taking proton pump inhibitor (PPIs) drugs.30 In 
the long- term hypomagnesaemia will lead to a loss of 
bone density with a risk of fractures and chondrocal-
cinosis.31

ASSESSMENT OF A PATIENT WITH AN HOS
The assessment starts with looking for a cause of an 
HOS (figure 1, box 1) other than a short bowel. A 
history of colicky abdominal pain, loud bowel sounds 
(borborygmi); a stoma ceasing to work for a time is 
suggestive of an obstructive cause. The HOS occurs 
during recovery from the obstruction and at this time 
the patient may have no symptoms other than those of 
dehydration. Such patients often present for medical 
care episodically (every few months or even years). 
Radiological contrast examinations do not always 
show the stricture(s) and a trial of a low fibre/residue 
diet can be used both as a treatment and as a diagnostic 
test. If there are strictures bacterial overgrowth may be 
occurring and a trial of oral antibiotics (eg, coamoxy-
clav or rifaximin) may be tried and if successful given 
in rotation (eg, changing every 6 weeks). If pancreatic 
malabsorption is thought to contribute to an HOS then 
a trial of pancreatic enzyme replacement may be given. 
A stomal elastase measurement is unlikely to be reli-
able due to dilution by secretions and oral fluid intake.

The symptoms from water and sodium loss through 
the stoma are of thirst, cramps (may also relate to 
hypomagnesaemia) and faintness. The patient may 
complain of frequent emptying of their stoma bag 
especially at night, difficult skin care often due to 
leakage and the need to find a toilet quickly.

The physical examination includes looking for 
rapid weight loss (negative fluid balance), a postural 
blood pressure fall (>10 mm Hg), oliguria (less than 
800 mL/24 hours) and an assessment of the patient’s 
nutritional status (this is usually good unless the 
remaining small bowel length is less than 100 cm). The 
stoma effluent volume, colour and consistency should 
be inspected (a yellow/green colour in an established 
stoma suggests a short length of remaining bowel). A 
finger should be inserted gently into the stoma to deter-
mine if there is a stenosis. However, an obstruction at 
the stoma may not be felt if it is a functional obstruc-
tion, due to oedema or the thickness of the abdominal 
wall, and a trial of a wide bore catheter placed into the 
stoma may be tried to determine if the output reduces.

Biochemistry will include measurement of the serum 
urea, creatinine, magnesium and measurement of a 
random urine sodium concentration (<10 mmol/L 
is significant). Only when dehydration is severe will 
the urea/creatinine rise. The creatinine may be low if 
there is reduced muscle mass. Urinary electrolytes are 
usually more useful than serum measurements because 
the normal physiological homeostatic mechanisms 
preserve serum electrolyte concentrations until the 
late stages of depletion. When interpreting a urinary 

sodium result it is important to check that the patient 
is not receiving diuretics or intravenous/subcutaneous 
saline or has renal impairment/tubular damage (eg, 
from resolving acute kidney injury) when the result 
may be falsely normal. In addition a urinary sodium 
concentration can be low if the patient has hypovo-
laemia due to a low plasma oncotic pressure (eg, due 
to a low serum albumin).

Citrulline is an amino acid produced by functioning 
small bowel mucosa, fasting levels do correlate with 
residual small bowel length. Although clinically used 
to assess the progress of small bowel function after a 
small bowel transplant or when the colon is brought 
into continuity, it has not been widely adopted as a 
marker of functioning small bowel.32

A radiological contrast follow through examina-
tion is usually performed to show the length of the 
remaining bowel and its health; it may detect recurrent 
disease/obstruction.33

TREATMENT
A patient presenting with an HOS and renal failure 
will need urgent rehydration and in most cases the 
progression to irreversible or chronic renal failure can 
be prevented. The replacement fluid needs to contain 
100–150 mmol sodium/L for example, intravenous 
normal saline, 2–4 L/day. During this time, the patient 
may be kept ‘nil by mouth’ to reduce the stomal 
output. In general, dialysis is avoided as the removal 
of any more fluid can worsen the renal failure which 
may become permanent. Great care must be taken 
not to give too much fluid as this will readily cause 
oedema, partly due to the high circulating aldosterone 
levels.6 7 34 35 Cramps can be rapidly helped by oral 
or intravenous sodium chloride, and/or by magnesium 
supplementation.

Once renal failure has been corrected and thirst 
relieved, usually over 2–3 days, an attempt is made to 
reduce stomal output, even in patients with a jejunos-
tomy requiring parenteral nutrition, as this may well 
reduce the amount or frequency of intravenous fluid 
replacement and the social difficulties in managing the 
stoma. If there is a cause for the HOS this must be 
treated, if one cannot be found and the bowel length 
is apparently normal the same regimen as for a short 
bowel will be followed.

Sometimes, admitting patients with a chronic HOS, 
giving intravenous saline and keeping them ‘nil by 
mouth’ will demonstrate to them that their output is 
mostly driven by their oral intake. These patients are 
dependent on their treatment regimen and if missed/
stopped for a day may result in dehydration and a 
hospital admission for rehydration

The oral treatment to reduce an HOS and its conse-
quences of dehydration starts with restricting oral 
hypotonic fluids and giving a glucose saline solution 
(or in mild cases extra oral salt) to sip. If this alone 
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is not successful then oral medications to reduce gut 
motility and/or secretions may be tried.

Restrict oral fluids
Treatment for the high output from a jejunostomy, 
ileostomy or high fistula starts with the patient 
restricting the total amount of oral hypotonic fluid 
(water, tea, coffee, fruit juices, alcohol or dilute salt 
solutions) to 0.5–1.0 L/24 hours. To make up the rest 
of the fluid requirement the patient is encouraged to 
drink a glucose–saline rehydration solution. Many 
patients at home with a marginally high stomal output 
(1–1.5 L) will be helped by a combination of mild oral 
fluid restriction (less than 1.5 L per day) and the addi-
tion of salt to their diet.

Patients are often advised to take liquids and solids 
at different times (no liquid for half an hour before and 
after food), however, there is no published evidence 
that this reduces stomal output or increases absorption 
of macronutrients or micronutrients.36

Patients must never be advised to ‘drink as much as 
possible’ either to quench their thirst or keep up with 
their stomal output as this will increase stomal sodium 
losses, worsen dehydration and increase thirst.

Drink oral glucose–saline solution
Patients with stomal losses of less than 1200 mL daily 
can usually maintain sodium balance by adding extra 
salt to the limit of palatability at the table and when 
cooking. When stoma losses are in the range 1200–
2000 mL, or sometimes more, it is possible for a patient 
to maintain sodium balance by taking a glucose–saline 
solution or salt capsules.18 In hot weather, patients 
with a stoma are more likely to have problems of dehy-
dration because of water and sodium loss in sweat.

As the sodium content of jejunostomy (or ileostomy) 
effluent is relatively constant at about 90 mmol/L 
and as there is coupled absorption of sodium and 
glucose in the jejunum,37–39 patients are advised to 
sip a glucose–saline solution with a sodium concen-
tration of at least 90 mmol/L throughout the day. The 
first WHO cholera solution has a sodium concen-
tration of 90 mmol/L40 and is still commonly used 
(without the potassium chloride) (also referred to as 
the St Mark’s solution) (table 1). Patients can prepare 
this solution at home using simple measuring scoops. 
There is no evidence that the sodium bicarbonate adds 
to the effectiveness of this solution39 and it may be 
more palatable if sodium bicarbonate is replaced by 
sodium citrate. Indeed a pure sodium citrate solution 
(sodium concentration 120 mmol/L) was successful.41 
If the sodium concentration is increased further (eg, 
to 136 mmol/L), absorption of sodium and water is 
improved.42 Although taste perception changes in 
patients who are depleted in salt and water, they may 
find this solution, which tastes like ‘sweet seawater’, 
too salty to drink. Double strength Dioralyte is often 
given (table 1). It does contain potassium and so serum 

potassium measurements may need to be made more 
frequently than 3 monthly, especially if renal impair-
ment occurs.

A glucose- polymer (55 g Maxijul) may be substituted 
for glucose to increase the energy intake by a mean of 
115 kcal/day.18 The glucose- polymer (or even a rice- 
based solution) can be especially useful in diabetic 
patients as it causes less extreme changes in blood 
glucose than a glucose- based solution.

The patient should be encouraged to sip a total of 1 L 
or more of one of these solutions in small quantities at 
intervals throughout the day. They should make up the 
majority of the oral fluid intake. As compliance is often 
a major problem, patients need to understand the need 
for the solution and can make it more palatable by 
chilling and/or flavouring with fruit juice. Compliance 
with the regimen is vital as if 1 day of fluid restriction/
glucose saline solution consumption is omitted the 
patient may be admitted to hospital dehydrated. It is 
important to note that solutions with a sodium content 
of less than 90 mmol/L such as single strength Diora-
lyte or commercial preparations used to treat infective 
or traveller’s diarrhoea or in sport’s drinks sports are 
not adequate.

Sodium chloride capsules (500 mg each) are effec-
tive when taken in large amounts (14/24 hour), but can 
cause some patients to feel sick and even vomit.18 If 
an enteral feed is given, sodium chloride needs to be 
added to make the total sodium concentration of the 
feed 100 mmol/L while keeping the osmolality near to 
300 mOsm/kg. A hyperosmolar solution/feed (eg, of 
amino acids) will cause increase stomal water losses.

Some patients cannot be maintained with an oral 
regimen (usually if jejunal length is less than 100 cm) 
and regular subcutaneous or parenteral saline supple-
ments are needed. Subcutaneous saline can be slow to 
run (eg, a litre usually containing 4–8 mmol magne-
sium sulphate that takes 10–12 hours to infuse), it 
may cause swelling of a limb; however, it is relatively 
simple and quick to start with few risks of infection. 
It is most appropriate if the additional fluid is only 
needed 1–4 days a week. Patients with less than 100 cm 

Table 1 Oral rehydration solutions

Modified WHO 
cholera solution ‘St 
Mark’s solution’*

Dioralyte strength Sodium 
citrate 
solutionSingle Double†

Volume (litres) 1 1 1 1

Na+ (mmol) 90 60 120 120

K+ (mmol) 0 20 40 0

Cl- (mmol) 90 60 120 0

Citrate (mmol) 0 10 20 120

Glucose (mmol) 80 90 180 80

A stronger solution that can be used is is sodium chloride 7 g (120 mmol), 
glucose (8 g) (44 mmol) and tap water 1 L.
*Sodium chloride 3.5 g (60 mmol), sodium bicarbonate 2.5 g (30 mmol) or 
sodium citrate 2.9 g (30 mmol), glucose 20 g (110 mmol) and 1 L tap water.
†10 sachets.
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jejunum remaining may need oral or parenteral nutri-
tional supplements (see table 2), but a few need, no 
nutritional supplements, only 1 or 2 L of parenteral 
saline daily, usually with added magnesium sulphate 
(4 mmol/L). This may be given as a regular infusion 
at home.

Drug therapy for an HOS (jejunostomy)
If restricting oral fluids and giving a glucose–saline 
solution to drink are not adequate treatment, drugs 
may be needed. The intestinal output, especially in net 
‘secretors’ rises after meals (figure 3), and it is there-
fore important to give the drugs before food. Drugs 
used to reduce jejunostomy output act to reduce either 
intestinal motility or secretions.

Antimotility (antidiarrhoeal) drugs
Opiate drugs such as tincture of opium (laudanum) or 
codeine phosphate have been used for many years to 
treat diarrhoea but are sedative and, in the long term, 
addictive. Synthetic drugs were manufactured with the 
aim that they should be free of opiate- like activity on 
the central nervous system. Diphenoxylate (Lomotil) 
was the first to be used in clinical practice but has 
largely been replaced by loperamide (Imodium) which 
has no central nervous system effects. Loperamide is 
preferred to codeine phosphate as it does not sedate 
and is not addictive. Codeine phosphate increases 
the output of stomal fat43 44; loperamide does not44 45 
although it reduces the pancreaticobiliery secretions.46

Loperamide and codeine phosphate reduce intestinal 
motility and thus decrease water and sodium output 
from an ileostomy by about 20%–30%.43–45 47 48 Oral 
loperamide, 4 mg taken four times a day, was more 
effective in reducing the weight and sodium content of 
ileostomy fluid than codeine phosphate 60 mg taken 
four times a day,44 but the effect of both together may 
be greater.49 Loperamide circulates through the entero- 
hepatic circulation, but this is severely disrupted in 
these patients, and small bowel transit may be rapid. 
Thus, high doses of loperamide (eg, 12–24 mg) at a 
time) may be needed, as in patients who have had 
a vagotomy and pyloroplasty.50 One case series 
suggested even higher doses (40 mg five times a day, 
30 mg three times a day and 100 mg four times a day) 
were effective.51

In 2017, the UK Medicines and Healthcare prod-
ucts Regulatory Agency issued an alert about serious 
cardiovascular events (QT prolongation, torsades de 
pointes and cardiac arrest/deaths) associated with high 
or very high doses of loperamide when used as a drug 
of abuse or for self- treatment of opioid withdrawal. 
The British Intestinal Failure Alliance advice about 
this included performing an ECG in all patients with 
an HOS/fistula before starting high- dose loperamide 
(more than 4 mg four times a day) and the QT interval 
being measured. It was suggested that the ECG should 
be repeated after starting the high dose and then every 
3 years. The total daily dose of loperamide should be 
below 80 mg, however, if exceeded serum loperamide 
levels should be measured. Loperamide toxicity should 
be considered in any patient with fainting episodes not 
accounted for by dehydration or other drugs and if 
there is QT prolongation or a ventricular arrhythmia 
including torsades de pointes or if a cardiac arrest has 
occurred.52

Loperamide and codeine phosphate are effective in 
most patients with a jejunostomy,53 particularly net 
‘absorbers’. A combination of them taken traditionally 
15–30 min before food, a glucose–saline solution and 
other fluid restriction can liberate some patients from 
dependence on parenteral saline supplements.49

Antisecretory drugs
Food and drink are diluted by digestive juices, thus the 
volume of stomal effluent can be reduced in ‘secretors’ 
by drugs that reduce the secretions from the stomach, 
liver and pancreas. Drugs that reduce gastric acid secre-
tion, such as the H2 antagonists or PPIs or the somato-
statin analogue octreotide, are most commonly used. 
These drugs may not be effective in net ‘absorbers’ 
and should only be continued if there is a measureable 
reduction in stomal output with their use. They should 
not be used routinely (especially PPIs).

H2 antagonists/PPIs
H2 antagonists (cimetidine,54 55 ranitidine1) and 
PPIs (omeprazole)56 57 are effective in reducing the 

Table 2 Jejunostomy length and the type of nutritional/fluid 
support needed

Jejunum (cm) Nutrition Fluid

0–50 Parenteral Saline
51–100 Parenteral* Saline
101–150 Oral/enteral OGS
151–200 None OGS

*At 85–100 cm may need parenteral saline only.
OGS, oral (or enteral) glucose/saline solution.

Figure 3 Jejunostomy output and oral intake in a patient with 30 cm 
jejunum.1
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secretions in net ‘secretors’ in whom the stomal 
output usually exceeds 2 L/24 hours. This beneficial 
effect is likely to be due to the reduction in normal 
daily gastric acid secretion and a reduction in gastric 
acid hypersecretion. Omeprazole is readily absorbed 
in the duodenum and upper small bowel, but if less 
than 50 cm of jejunum remains it may need to be given 
intravenously. Giving omeprazole orally dissolved in 
bicarbonate may improve its absorption. Omeprazole 
usually has little beneficial effect in patients who are 
net ‘absorbers’. They do not change the absorption 
of energy, carbohydrate, lipid, nitrogen and divalent 
cations54–57 and do not reduce jejunostomy output 
sufficiently to prevent the need for parenteral fluid and 
electrolyte replacement.

The PPIs have been associated with Cl difficile infec-
tion, abnormal liver function tests, osteopenia/oste-
oporosis and increased risk of fractures, myocardial 
infarction and renal impairment.58 When used (eg, 
omeprazole 40–80 mg daily) the dose can be titrated 
such that fresh stomal fluid has a pH greater than 5.

Somatostatin and octreotide
Somatostatin and octreotide reduce salivary, gastric 
and pancreaticobiliary secretions, slow small bowel 
transit, and may delay gastric emptying; for these 
reasons they reduce the intestinal output from a jeju-
nostomy in both net ‘secretors’ and ‘absorbers’. Soma-
tostatin has a serum half- life of 3 min so is given by 
continuous infusion,59 whereas that of octreotide is 
90 min so it is usually given as regular (two or three 
times daily) subcutaneous injections before food.

Studies in adults have shown octreotide to reduce 
ileostomy diarrhoea and large- volume jejunostomy 
outputs.1 14 60–66 The greatest reductions in intestinal 
output have occurred in net ‘secretors’, and many 
patients have been able to reduce the volume of paren-
teral support needed.63 66 Although some patients have 
achieved positive intestinal fluid balance, they have 
rarely been able to stop parenteral fluids completely.63 66 
All studies have shown a reduction in sodium output 
which parallels that of the intestinal output.1 14 60–66 
The reduction in output in net ‘absorbers’ may be 
none or very small. In one study in which all patients 
had mild ileostomy diarrhoea (0.8–1.3 kg/24 hours 
the output reduced by only 0.3 kg/24 hours.61 In three 
patients, an intravenous dose of 50 µg octreotide twice 
a day was as effective in reducing the intestinal output 
as 100 µg three times a day.63 Magnesium balance 
has not been changed by octreotide62 64 and it does 
does not significantly change total energy63 65 66 or 
nitrogen absorption.60 62 64–66 As pancreaticobiliary 
secretion is reduced, it would be expected that fat 
absorption would be reduced61; however, it is usually 
unchanged.64–66

As there is little intestinal adaptation in patients 
with a jejunostomy,15 the risk (based on some animal 
studies with short bowel and colon in continuity) of 

octreotide inhibiting intestinal adaptation is unlikely 
to be important. In addition the effect of octreotide 
is maintained in the long term.60 62–64 66 After a year’s 
continuous therapy with 50 µg intravenous octreotide 
two times per day, the reduction in stomal output was 
the same as at the start of treatment.63 66

A subcutaneous injection of octreotide may be 
painful, especially in the very thin, while an intrave-
nous injection may cause flushing, nausea and head-
ache.63 Blood glucose generally remains within the 
normal range.64 Patients with a jejunostomy have a 
very high prevalence of gallstones (45%),25 and long- 
term octreotide therapy may further increase this.67 
Although hypoglycaemia may occur,64 there is no 
evidence that octreotide causes diabetes or hypothy-
roidism after prolonged usage. Increasing the consis-
tency of the small bowel contents could increase the 
risk of developing small bowel obstruction if there are 
adhesions.

Long- acting octreotide 20 mg68 and lanreotide 
120 mg69 have both been used to treat HOS with deep 
subcutaneous/intramuscular injections every 4 weeks.

Octreotide is not commonly used because oral 
omeprazole (40 mg once daily) is equally effective. 
It gave an equivalent reduction in stomal output to 
intravenous octreotide 50 µg two times per day in two 
patients.1 56

Mineralocorticoids and desmopressin
The distal ileum, with its tight intracellular junctions, 
can concentrate the intraluminal contents. This ability 
develops from 2 to 16 weeks after the formation of 
an ileostomy.70 71 This capacity for sodium absorption 
may partly relate to high aldosterone levels6 34 and can 
be induced by mineralocorticoids72–74 or high- dose 
hydrocortisone.75 Although intraluminal hydrocorti-
sone does increase jejunal water, sodium and glucose 
absorption in normal subjects,76 mineralocorticoids do 
not usually reduce ileostomy output. Corticosteroids 
are not recommended (unless correcting a deficiency) 
and mineralocorticoids are unlikely to be successful as 
there are high circulating aldosterone levels so sodium 
absorption may already be maximised.

Desmopressin, an analogue of antidiuretic hormone, 
has no effect on ileal fluid or electrolyte loss in man.77

Cholylsarcosine
A synthetic bile acid resistant to bacterial deconjuga-
tion and dehydroxylation, cholylsarcosine improved 
fat and calcium absorption but did not affect the 
volume of stomal output.78 79

Clonidine
Clonidine is an α2- adrenergic agonist that prolongs 
gastrointestinal transit and has been used to treat 
chronic diarrhoea. A 0.3 mg clonidine patch to eight 
jejunostomy patients receiving parenteral nutrition 
resulted in a reduction in stomal output of 0.44 kg/
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day (39 mmol sodium) without affecting energy, fat or 
xylose absorption.80 It is rarely used but may (if avail-
able) be a treatment for those who are not responding 
to other conventional treatments.

Peptide hormones (including growth factors)
Patients with a jejunostomy have low circulating 
levels of PYY (slows transit) and GLP- 2.21 24 A GLP- 2 
agonist teduglutide, which stimulates small bowel 
mucosal growth and increases absorption of salt, water 
and nutrients, may be used as a treatment (though is 
expensive and in the UK is only prescribed by specialist 
home parenteral nutrition/intestinal failure centres 
for patients receiving parenteral support).83 While in 
studies teduglutide may reduce parenteral require-
ments by 20% and may occasionally allow a patient to 
stop parenteral nutrition.84–87 There are other longer- 
acting GLP- 2 agonists being developed for clinical use 
(eg, apraglutide and glepaglutide). A GLP- 1 agonist 
(liraglutide) which primarily slows upper gastrointes-
tinal transit has been used with some success.87 There 
may be a future role for using combinations of peptide 
hormone analogues.

Treatment of hypomagnesaemia
The first step in treatment is to correct dehydration 
and sodium depletion which cause secondary hyper-
aldosteronism and hence renal magnesium loss. A diet 
relatively low in fat may be given so preventing the 
chelation of magnesium in the gut lumen with free- 
fatty acids so making the magnesium unavailable for 
absorption.28

Serum magnesium levels can usually be improved by 
oral supplements, however, the data about the magne-
sium absorption from different preparations are often 
derived from normal volunteer studies and studies of 
patients with a short bowel and retained functioning 
colon. Tablet dissolution and magnesium availability 
may be very different in patients with a jejunostomy.

Many oral magnesium salts, which are generally 
poorly absorbed, have been given as a treatment and 
include magnesium sulphate, chloride, hydroxide, 
acetate, carbonate, gluconate, lactate, citrate, aspartate, 
pyroglutamate, oxide and diglycinate.88 89 In clinical 
practice in the UK, magnesium oxide, glycerophos-
phate or aspartate are most commonly given. Magne-
sium oxide may be given to a total of 12–24 mmol daily 
and is often given at night when intestinal transit is 
assumed to be slowest and hence there is more time for 
absorption. This regimen increases magnesium absorp-
tion and does not appear to increase stomal output.

A topical magnesium chloride spray may help those 
with magnesium depletion who do not adequately 
absorb magnesium preparations from their gut90 and 
may offer a mode of correcting serum levels and 
helping symptoms that may be related hypomagne-
saemia. PPI drugs can reduce serum magnesium levels 
and a trial of stopping these may be beneficial.30

If oral magnesium supplements do not bring the 
magnesium level into the normal range, oral 1α-hy-
droxycholecalciferol in a gradually increasing dose 
(every 2–4 weeks) of 1–9 µg daily has been shown to 
improve magnesium balance in patients with a retained 
colon.91 92 This action occurs by increasing both intes-
tinal and renal magnesium absorption.92 Hypomag-
nesaemia will cause both a failure of parathormone 
release and a resistance to its action so that 1α-hy-
droxycholecalciferol cannot be made in the kidney 
in adequate amounts; thus it is important that the 1α 
preparation of vitamin D is given.

Magnesium can occasionally be given as: a subcu-
taneous injection (patients usually have jejunal length 
of 85–150 cm) of 4 mmol magnesium sulphate every 
two or more days, but this can cause skin ulceration; 
an intramuscular injection of 10 mmol/L, but this is 
painful; or a regular intravenous infusion of 12 or 
more mmol, usually in a litre of saline over 1–2 hours, 
though this can cause a flushing sensation. A 4–8 mmol 
of magnesium sulphate can infused subcutaneously in 
a litre of saline over 10–12 hours 1–3 times a week in 
some patients.

NUTRITIONAL TREATMENT
Need for enteral or parenteral nutrition
Patients with an HOS may be malnourished if their gut 
length is short (table 2). Most patients with less than 
75 cm of jejunum remaining need long- term paren-
teral nutrition; most in the range 75–100 cm need 
parenteral saline (sometimes with added magnesium) 
(table 2) but manage to maintain nutritional status 
with an enteral regimen even though they may only 
absorb about 50%–60% of their oral energy intake.

All patients wish to eat food so as to feel normal and 
to maintain social relationships. In patients maintained 
on parenteral nutrition, an oral intake is detrimental as 
it increases jejunostomy losses. Patients taking an oral 
regimen need to consume more energy than a normal 
person to compensate for malabsorption. This malab-
sorption factor must be taken into account if giving 
oral/enteral feeds. Most patients can achieve this by 
eating more high- energy food. Oral sip feeds may be 
given in addition to food, preferably taken between 
meals and at bedtime. By these means, a patient may 
increase energy intake by at least 1000 kcal/day. If oral 
sip feeds during the day fail to achieve weight gain or 
maintain nutrition, a nasogastric or gastrostomy tube 
may be inserted and a feed given at night so that the 
short residual length of intestine is used at a time when 
it is usually inactive.

Once weight is regained, the daily energy require-
ment may decrease so that a nocturnal feed can be 
reduced or stopped and sip- feeds during the day may 
become adequate. Only if these measures fail and the 
patient continues to lose weight, or fails to regain lost 
weight, is parenteral nutrition given.
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Oral/enteral nutrition/food
Patients with a jejunostomy absorb a constant though 
reduced proportion of the nitrogen, energy and fat 
from their diet.28 93 94 Increasing fat in the diet raises 
fat excretion but does not usually increase stomal 
output, nor make the output offensive.28 93 94

Increasing the fat in the diet does (as expected) 
increase the loss of the divalent cations (Mg and Ca),28 
but this is not always the case.93 A diet of small mole-
cules (eg, an elemental diet) is not advised as it causes 
a feed to be hyperosmolar91 and usually contains little 
sodium, so increasing the losses of water and sodium 
from the stoma. A peptide feed still has the problem 
of a relatively high osmolality, and thus can increase 
stomal output but nitrogen absorption is increased.95 
Little advantage comes from taking a diet of water- 
soluble medium- chain triglycerides in place of normal 
fat.96 The addition of glutamine, 15 g, to a litre of 
rehydration solution in patients with a jejunostomy 
resulted in no additional benefit in terms of water or 
sodium absorption.97 The fibre content of the diet 
plays only a minor role in determining jejunal output93 
but if reduced will reduce episodes of HOS if there are 
adhesions and so is often advised.

Thus jejunostomy patients need a large total oral 
energy intake of a polymeric, iso- osmolar (300 mOsm/
kg) diet that is relatively high in fat with added salt 
(sodium concentration 100 mmol/L). The volume of 
the stomal output may become so high with a normal 
diet or with extra feeding that it is a major social 
disability. If this is the case, parenteral feeding may be 
needed to enable oral intake to be reduced.

PREDICTING DRUG ABSORPTION
Many drugs are incompletely absorbed by patients 
with a short bowel and may be needed in much higher 
amounts than usual (eg, thyroxine, warfarin and 
digoxin)98 or may need to be given intravenously. An 
attempt to predict the absorption of a medication in 
patients with a short bowel can be made by using the 
time to peak levels and the biopharmaceutical classi-
fication of drugs. A drug with a short time to peak 
plasma levels is likely to be absorbed in the upper gut 
and so be absorbed in patients with a short bowel; 
this will not be the case if there is a long time to peak 
plasma levels. The biopharmaceutical classification of 
drugs is based on drug aqueous solubility and intestinal 
permeability.99 100 A drug with high solubility and high 
permeability (class 1) is likely to be well absorbed in a 
short length of gut but this will not be the case for one 
with poor solubility and permeability.

CHANGES IN JEJUNOSTOMY OUTPUT WITH TIME
Patients with a normal terminal ileostomy experience 
a decrease in stomal output from about day 5 to 16 
weeks after its formation.101 Hill et al showed, in 
patients with an ‘ileostomy’ following an ileal resec-
tion, that there was no decrease in ileostomy water, 

sodium and potassium losses from 11 days after the 
resection to 6 months.102 There is no structural change 
in distal duodenal mucosa in patients with an estab-
lished jejunostomy.103 Thus there is no evidence for any 
structural or functional adaptive changes occurring in 
patients with a jejunostomy. The fluid and nutrients 
needed change very little with time and are likely to 
be the same for as long as the jejunostomy remains.25

SURGICAL OPTIONS
If there is small or large bowel out of circuit then if 
this is brought back into continuity absorption may 
improve and problems of an HOS resolved. This is 
well shown when patients after a mesenteric infarction 
have continuity restored and 77% were able to stop 
parenteral nutrition within 5 years.104 The reversal of 
a 10 cm segment of small bowel has been reported to 
be successful in increasing absorption in some patients 
with a short bowel with few complications reported.105 
The Serial Transverse Enteroplasty Procedure (STEP) 
is being performed if the small bowel is sufficiently 
dilated and has mainly been performed in children 
with a colon in continuity.106 Rarely small bowel trans-
plantation can be required mainly for complications 
related to intestinal failure/parenteral nutrition (eg, 
liver disease or failing venous access).

PATIENT SUPPORT
Patients with a stoma and a high output may need 
psychosocial support and the help of local stoma 
nurses and patient support groups (eg, ileostomy asso-
ciation or PINNT in the UK) and advice leaflets.

MONITORING
Accurate daily measurements of body weight, fluid 
balance (especially stomal effluent) and postural blood 
pressure are important. Serum electrolyte (creatinine, 
potassium and magnesium) and urinary sodium esti-
mation may be done every 1–3 days initially but once 
or twice weekly when the patient is stable in hospital. 
The aims are to maintain hydration and body weight 
and a daily urine volume of at least 800 mL with a 
sodium concentration greater than 20 mmol/L. At 
home, if stable, measurements of weight, urine sodium 
concentration and serum magnesium are done every 3 
months.
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