
Chronic intestinal failure (IF) is the reduction of gut 
function below the minimum necessary for absorption 
of essential nutrients, leading to the need for 
intravenous support to maintain life. Most cases are 
due to small bowel resection; other causes include 
small bowel disease, such as Crohn’s disease, and 
small bowel dysfunction. Given the chronic nature of 
IF, patients will likely present to general practice 
either undiagnosed or with complications such as 
central-line infection. Patients can survive for many 
years on parenteral support and are often able to lead 
almost normal lives.  

Intestinal failure (IF) is a condition characterised by the inability 
to maintain either nutritional or hydration status by enteral 
intake caused by small bowel resection, disease or dysfunction.1 
Acute IF is generally managed on the acute ward by either the 

medical or surgical teams, depending on the aetiology. Chronic 
IF is more likely to be encountered in the outpatient setting or 
community. Patients with chronic IF require parenteral support, 
either in the form of regular intravenous (IV) fluid or home 
parenteral nutrition (HPN) via a central venous catheter (CVC).  
Although uncommon, chronic IF results in a significant burden 
on patients and the healthcare system. It contrasts with intestinal 
insufficiency, where the reduction in the gut’s absorptive function 
does not require IV supplementation to maintain health and or 
growth.

Before the late 1960s, patients with severe chronic irreversible 
IF would die from malnutrition, dehydration and electrolyte 
disturbances. Advances in IV catheter technology allow such 
patients to survive long term and eventually be discharged 
from hospital. The first patient to be discharged and receive 
HPN was described by the University of Pennsylvania.2-4 Since 
then, the use of HPN has become established across major 
medical centres in the United States. The IF Unit at Fiona 
Stanley Hospital (FSH) in Western Australia was established in 
2010; its first patient is still living on parenteral nutrition (PN), 
and patients established in 2012 and 2014 are living almost 
normal lives, with the exception of having to connect IV lines 
some nights of the week. Worldwide, individuals with chronic 
IF have survived on total PN for over 30 years.5
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    KEY POINTS
•	Chronic intestinal failure (IF) is a condition that necessitates 

parenteral support with either intravenous fluid or parenteral 
nutrition to maintain life. Most cases are due to small bowel 
resection but other causes include small bowel disease or 
dysfunction. 

•	Patients with IF can live healthy, almost normal lives for 
decades when managed in a specialist centre by a 
multidisciplinary team.

•	 IF may not always be recognised before the patient leaves 
hospital, and those with an intact colon may have an insidious 
progression and present with slow malnutrition. A diagnosis 
of IF should be considered in any patient who is slow to 
recover from, or deteriorates after, small bowel resection. 

•	Given the need for long-term venous access, central venous 
catheter-related bloodstream infection is the major 
complication of chronic IF.

•	Teduglutide is a new drug that can be used to treat 
patients once the diagnosis is established, and works by 
increasing the small bowel absorptive capacity. 

•	Small bowel transplantation is a last resort and only 
performed when long-term parenteral support is 
unsuccessful.
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Intestinal failure
  continued 

This article describes the different 
types and aetiologies of IF, with a focus 
on chronic IF, including the complications 
and recent developments in its manage-
ment. Although the article discusses adult 
IF, many of the principles are relevant in 
the paediatric population. 

Classification of IF
IF can be viewed as a heterogeneous group 
of conditions with a common treatment 
of parenteral support. As such, IF can be 
classified in several ways that are useful 
in understanding the condition.6 

Onset and course
IF can be categorised clinically into three 
subtypes according to onset and course 
(Box 1).1,6,7 Type 1 is generally acute and 
is unlikely to be encountered in the 
community, as it is usually either an imme-
diately postoperative condition managed 
on the surgical ward or associated with 
acute critical illness. Type 1 (acute) IF 
may take days or weeks to resolve, depend-
ing on individual factors, such as age 
and comorbidities, and some patients 
with type 1 IF may progress to type 2 IF. 
Type 2 IF is typically a slower-to-recover 
but still postsurgical condition that can 
last for weeks or months. Type 1 and 
type 2 IF have been extensively reviewed 
elsewhere.7,8

Type 3 IF is the longer-term chronic 
condition and is the focus of this article. 
Chronic IF is usually caused by short 
bowel syndrome due to small bowel resec-
tion, with dysmotility generally being the 
next most common cause. 

Pathophysiological classification
Intestinal failure can be grouped into five 
pathophysiological conditions that are 
more common to chronic IF (Box 2).6 At 
the time of writing, the FSH unit manages 
25 patients with chronic IF: 15 with a 
pathophysiological classification of short 
bowel syndrome and 10 with intestinal 
dysmotility.

A UK study of 450 patients with 
chronic IF between 2011 and 2016 found 
that the underlying causes included sur-
gical complications (28.8%), Crohn’s dis-
ease or irritable bowel disease (22.6%), 
mesenteric infarction or ischaemia 
(16.4%), dysmotility (10%), malignancy 
(8.4 %), radiation enteropathy (3.8%) and 
other miscellaneous causes (10.2%).5 
Among  patients in the FSH unit, the most 
common underlying causes are dysmo-
tility (40%), surgical complications (20%), 
Crohn’s disease (16%) and ischaemic bowel 
(16%). 

Anatomical classification
To help with diagnosis and treatment, 
short bowel syndrome can be further 
classified as follows.9
•	 Patients with a short bowel and an 

intact ileum and colon (Figure a). 
These patients rarely need long-term 
enteral or parenteral nutrition. 

•	 Patients with a short bowel, due to 
removal of the ileum, and a retained 
functional colon (Figure b). These 
patients are prone to gradual 
undernutrition and may need to  
eat more than expected to maintain 
their nutritional needs. The condition 
may improve with time as their  
body adapts, and can take up to  
two years. PN is generally required if 
less than 50 cm of small intestine 
remains. 

•	 Patients with a jejunostomy (Figure c). 
Fluid and electrolyte losses dominate 
in these patients. Adaptation does 
not occur. Patients with an 
enterocutaneous fistula will 
experience similar effects. In such 
patients:

	– those with less than 100 cm of 
jejunum require long-term 
parenteral saline, with or without 
enteral nutrition

	– those with less than 200 cm of 
jejunum should restrict oral 
hypotonic fluids and sip  
glucose-saline solution (sodium 
concentration about 100 mmol/L) 
to reduce stomal sodium losses.

	– hypomagnesaemia is common and 
is treated by correcting sodium 
depletion or by taking oral or IV 
magnesium supplements

	– loperamide may be used to reduce 
jejunal output.

Presentation in general practice 
Patients with undiagnosed chronic IF 
may present to general practice after dis-
charge from hospital. Those with an 
intact colon often present with weight 
loss or malnutrition but no diarrhoea, 
possibly weeks or even months after 
discharge. Often, this subgroup of 
patients is readmitted to hospital without 
IF being recognised. Chronic IF may not 
be identified by busy hospital teams 
whose focus maybe on another cause of 
the acute presentation. 

Patients with diagnosed chronic IF may 
present with IF-related complications, 
such as line infection or PN-related liver 

1. CLASSIFICATION OF INTESTINAL 
FAILURE BASED ON ONSET AND 
COURSE

•	 Type 1 – an acute, short-term and  
often self-limiting condition

•	 Type 2 – a prolonged acute condition, 
often in metabolically unstable 
patients, requiring complex 
multidisciplinary care and intravenous 
supplementation over periods of  
weeks or months

•	 Type 3 – a chronic condition, in 
metabolically stable patients, requiring 
intravenous supplementation over 
months or years. It may be reversible  
or irreversible

2. PATHOPHYSIOLOGICAL 
CLASSIFICATION OF CHRONIC 
INTESTINAL FAILURE 

•	 Short bowel syndrome

•	 Intestinal fistula

•	 Intestinal dysmotility

•	 Mechanical obstruction

•	 Extensive small bowel mucosal disease
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disease. They may also present with an 
unrelated complaint in which complica-
tions of IF may be relevant to diagnosis 
or treatment, such as the absorption or 
metabolism of medications. 

Almost invariably, patients with 
chronic IF have multifactorial medical 
problems and are often under the care of 
several specialists. GPs are crucial in 
co-ordinating specialist care, and patients 
will often ask their GPs’ opinion before 
starting interventions recommended by 
specialists. 

Diagnosis
A diagnosis of chronic IF should be 
considered in patients who present in 
the community with malnutrition in the 
context of previous surgical small bowel 
resection for any reason, or with diseases 
likely to affect small bowel function such 
as Crohn’s disease. Malnutrition may 
develop slowly, and some patients present 
to general practice months or even years 
after the causative event. Patients with 
dysmotility severe enough to cause IF 
may be easier to identify, although they 
are a heterogeneous group and the dys-
motility may be intermittent or incomplete. 
Sometimes, patients are identified at a 
point of change, such as a switch in pri-
mary care provider. Children with IF 
may be identified by failure to thrive or 
to meet growth targets. 

Prevalence
The availability of local resources and 
length of time any specialist unit has been 
established will likely affect the prevalence 
of chronic IF. Access to a local service may 
increase survival in patients with chronic 
IF, resulting in an increase in prevalence 
after a specialist IF unit has been estab-
lished. These units may differ in their 
practices, such as willingness to accept 
terminally ill patients. 

To illustrate how the presence of a  
specialist unit can affect the prevalence of 
chronic IF, currently in WA (population  
2.7 million), about 35 patients with chronic 
IF are dependent on HPN (chronic IF 

prevalence, 12.9 per million). However, the 
FSH IF unit located in the South Metro-
politan Area, WA (population 800,000), 
which is the longest running specialist 
IF unit in WA, has 25 patients (chronic IF 
prevalence 31.2 per million). 

A 2017 Danish study estimated a point 
prevalence of chronic IF at about 80 per 
million,  and a 2013 US analysis showed 
79 HPN patients per million.10,11 A 2016 
study from the UK reported a prevalence 
of those on HPN and home IV fluids as 
40 per million. A more than twofold 
increase in period prevalence was 
observed from 2005 to 2015.12 Although 
these numbers may seem low, the impact 
on both the individual and the healthcare 
economy is high as complications are 
frequent and often require hospital 
admission.

Assessment 
In patients with diagnosed IF, taking a 
detailed history, particularly surgical 
history, is essential. The length of small 
bowel remaining is most important 
(given the varying length of the small 
bowel the amount removed is less rele-
vant). If the remaining small bowel 
length was not recorded at the time of 
surgery, some centres determine it radio
logically, although we have not found 
this  possible. 

A nutritional assessment is necessary, 
and various malnutrition screening tools 
are available.13-15 Such patients are often 
managed in the inpatient setting, where 
detailed biochemical and haematological 
analysis and any necessary radiological 
assessment will have been carried out. 
If such patients are encountered in the 
outpatient setting, these assessments will 
be useful. The patient should also be 
assessed for treatable conditions that 
could be contributing to poor gut func-
tion; the list is long, but it is important 
to exclude infectious causes.

In both settings, a detailed assessment 
of nutritional input and output is neces-
sary. Oral input and stoma or other enteral 
output are most useful. In general, a 
stoma output of more than 1500 mL per 
24 hours is considered high. As a rule of 
thumb, a patient’s oral (or enteral) input 
should be more than 1000 mL higher than 
their enteral output to enable adequate 
renal perfusion and urine output.

Management
The ‘sepsis-nutrition-anatomy-plan’ 
approach is well established for managing 
patients with IF.16 Recently, the European 
Society for Clinical Nutrition and Metab-
olism (ESPEN) guidelines have modified 
this approach to state that the key aspects 
of managing IF are sepsis control, fluid 

Figure. Types of bowel restriction associated with short bowel syndrome. a (left). Jejunoileal 
anastomosis, b (middle). Jejunocolic anastomosis, c (right). Jejunostomy.

Jejunoileal anastomosis Jejunocolic anastomosis Jejunostomy
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and electrolyte resuscitation, optimi-
sation of nutritional status, wound 
care, appropriate surgery and active 
rehabilitation.17 Several excellent reviews 
on management options in chronic IF 
have been published.1,9,18-23 Different 
approaches to management are taken: 
some are organised by assessment and 
treatment based on anatomical classifi-
cation of IF, whereas others focus on 
management of complications.9,24 The 
FSH IF unit have found the 2016 ESPEN 
guidelines  the most useful.1 These are 
also published as a practical guideline 
in a shortened form, with flow charts 
for easier use in clinical practice.18 An 
excellent review of the management of 
patients with high-output stoma was 
recently published.25

Parenteral nutrition
The defining element of management of 
chronic IF is parenteral support, with 
either IV fluid or PN. PN is a sterile solu-
tion containing varying amounts of pro-
tein, carbohydrate, fat, water, vitamins, 
minerals and electrolytes, depending on 
patients’ nutritional requirements. PN can 
be purchased as ready-made ‘off the shelf’ 
solutions containing fixed quantities of 
each constituent with the widest possible 
application, or as custom-made solutions 
when ready-made formulations do not 
meet patient requirements. There is a con-
siderable cost difference between the two, 
with custom-made solutions being far 
more expensive. 

The transition between hospital and 
home for patients on parenteral support 
can be challenging. Patients usually 
undergo a training period in hospital with 
a specialised nurse, although different 
countries have different systems. The FSH 
IF unit is increasingly trying to train 
patients in the home environment. Staff 
at the unit liaise with general practice staff 
prior to discharge, but patients are gener-
ally sent home with the knowledge and 
equipment they need to be self-sufficient. 
The ability to attach and detach sterile 
giving sets in a sterile manner is a 

prerequisite for home parenteral support. 
Although some centres insist on the 
patient being able to do this themselves, 
carers, including close relatives or live-in 
partners, can be trained to assist. However, 
the onus on these carers is high as they 
are essential to the patient being able to 
live at home. 

In WA, many patients with chronic IF 
live outside metropolitan areas, making 
HPN care a challenge. However, the com-
panies that make PN products provide an 
essential delivery service throughout Aus-
tralia. Patients living outside a main city 
may depend more on their local general 
practice on a daily basis.

Optimisation of enteral output
After reversible causes of IF have been 
excluded, enteral output should be opti-
mised. In a patient with borderline IF, this 
may avoid the need for parenteral support 
altogether, and in a patient with chronic 
IF, it may result in a reduced need for par-
enteral fluid or additional electrolytes. 
The following treatment strategies can be 
used.
• Patients with short bowel syndrome

can use salt liberally, and their fluid
input and output should be carefully
monitored. Often, an isotonic high
sodium oral rehydration solution is
used. Various ‘recipes’ are available,
the most popular being St Marks’
solution (www.imperial.nhs.uk/~/
media/website/patient-information-
leaflets/gastroenterology/st-marks-
solution.pdf).18 Hypotonic oral fluid
intake should be carefully monitored
because, although there is a temptation
among clinicians not familiar with
IF to tell patients to ‘drink more
fluids’, this is not always appropriate.
Hypotonic oral fluid is often
restricted or stopped altogether.

• Management of diet in patients with
chronic IF is complex, and a dietitian
is an essential member of the
multidisciplinary team. Patients with
short bowel syndrome are typically
recommended to follow a whole- 
food diet and to compensate for 
malabsorption through hyperphagia.
Nutritional recommendations, for 
instance the relative intake of fat and 
complex carbohydrate and 
triglycerides, vary between patients 
with differing residual bowel anatomy. 

• H2-receptor antagonists or proton
pump inhibitors are recommended
to reduce faecal wet weight and
sodium excretion, particularly in
the postoperative period but also
long term.18

• Antidiarrhoeal drugs are used to
reduce output and are preferred over
opiate drugs. Their use is generally
guided by effect, but we have found
that loperamide dosages of up to
40 mg a day, usually in four doses,
can be effective. In patients with
short bowel syndrome, loperamide
capsules can be broken and the
contents taken directly. We have
found 30 minutes before eating to be
the optimum timing.

•	 Although some guidelines recommend 
octreotide use, particularly in the
short term, there are some
reservations in the literature.18,26

Octreotide is not routinely used in
the FSH IF unit and we have not
found that it makes any difference
to the need for long-term parenteral
support. Its cost and the need
for regular injections makes it less
desirable than other therapies.

Monitoring
HPN requires close monitoring, which is 
crucial to minimise complications, both 
catheter-related and metabolic. Guidance 
is based mostly on expert opinion and low-
er-grade studies, and has been published 
by British Association for Parenteral and 
Enteral Nutrition, ESPEN, National 

Intestinal failure
  continued 

Nutritional recommendations ...  
vary between patients with  

differing residual bowel anatomy
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Institute for Health and Care Excellence 
and the Australasian Society for Parenteral 
and Enteral Nutrition. A recent review 
collating existing guidance into a single 
clear and concise review recommends 
checking patients' biochemical parameters 
at baseline and thereafter more frequently 
if concerns arise and less frequently when 
the patient’s condition is stable, as assessed 
by the multidisciplinary team with exper-
tise in HPN.19

Complications of IF
Outside the specialist centre setting, it is 
likely that patients will present to general 
practice with IF-related complications. 
Although not all of these complications 
can be managed, it is important for GPs 
to be aware of the likely treatments and 
options available to adequately advise 
patient. Complications are best managed 
in a specialty centre with an expert HPN 
service. Complication red flags are outlined 
in Box 3.

Central venous catheter-related 
bloodstream infection
Catheter-related bloodstream infections 
(CRBSIs) are the most common complica-
tion in people with diagnosed IF in the 
outpatient setting. CRBSIs are generally 
defined by clinical evidence of infection, 
positive blood cultures and no other proven 
focus of infection.1,27,28 An IF team will have 
prevention strategies in place for patients 
with long-term catheters, including dedi-
cated patient training in line technique, 
either inpatient after diagnosis or in spe-
cialist centres. Single-lumen tunnelled lines 
or an infusaport device are preferred over 
peripherally inserted central catheter lines.1 
Antimicrobial line locks (e.g. ethanol or 
taurolidine) are often used, and have been 
shown to reduce CRBSI rates.29,30  

Patients with CRBSIs should be admit-
ted to hospital and managed using IV 
antibiotics as determined by local experi-
ence. With modern antibiotic management, 
mortality is low, with a 2018 study report-
ing five deaths caused by CRBSI from 
1350 infections in 715 adults.27 

CVCs are retained or salvaged where 
possible, as repeated replacement may make 
future insertions more difficult. A loss of 
central venous access represents a common 
indication for referral for assessment for 
intestinal transplantation.6,28 Indications 
for acute removal of the CVC include:1,28

•	 signs of severe sepsis or septic shock
•	 ongoing clinical symptoms despite 

appropriate antimicrobial therapy
•	 metastatic (e.g. endocarditis and 

osteomyelitis), tunnel or fungal 
infections

•	 infection with bacteria that are 
highly virulent or liable to develop 
antibiotic resistance, such as 
methicillin-resistant and methicillin-
sensitive Staphylococcus aureus or 
Pseudomonas aeruginosa.
A 2015 analysis found a mean CVC 

salvage rate of 55.3%, although the rate 
varied according to infection type, with 
lines infected with S. aureus having a  
salvage rate of 42.6%. The hazard risk of a 
new CRBSI fell by 14% when a CVC was 
replaced compared with retaining the exist-
ing CVC.6 Overall salvage rates between 
52% and 72.5% have been reported.4,6,7,19 

Overall, line infection rates are low and 
it is considered good practice for IF units 
to monitor their infection rate. A prospec-
tive Australian study published in 2012 
found one line infection for every 360 
patient days and a UK retrospective study 
found one case per 958 patient days.31,32

Intestinal failure-associated liver 
disease 
Between 15 and 40% of adults with chronic 
IF develop liver disease. Although PN is a 
common cause, other factors may contrib-
ute. For this reason, the term intestinal 
failure-associated liver disease (IFALD) is 
now preferred over parenteral nutrition-
associated liver disease.33 

Steatosis and cholestasis can occur in 
IFALD. Most patients are asymptomatic and 
general screening results show raised amino
transferase and alkaline phosphatase levels. 
Although uncommon, IFALD can progress 
to cirrhosis and end-stage liver disease. 
IFALD is a potential indication for receiving 
a combined liver and small bowel trans-
plant.34 However, life-threatening liver dis-
ease is rare and, in the 12-year history of the 
FSH IF unit (with 50,000 line days and 90 
patients), no patients have required a com-
bined liver and small bowel transplant. 

Strategies to prevent or slow the pro-
gression of liver disease include dietetic 
measures, such as reducing the total energy 
and macronutrients in PN, cycling PN to 
allow for ‘days off’ rather than using it 
continuously every day, and preventing 
and promptly treating CRBSIs.33,35 There 
is some evidence that emulsions containing 
fish oil may reduce or reverse the develop-
ment of IFALD in patients on PN. Most 
studies are in infants; however, there is 
increasing interest in studying this in 
adults.36,37

3. COMPLICATION RED FLAGS IN PATIENTS WITH DIAGNOSED INTESTINAL FAILURE

•	 Patients with indwelling venous catheters are at risk of bloodstream infections (CRBSIs). 
This diagnosis should be considered in any patient presenting with a possible systemic 
inflammatory response, regardless of whether there is evidence of local infection at the 
catheter insertion site 

•	 Be wary of any deterioration in a patient with an indwelling venous catheter. Patients 
with chronic illness, particularly if immunosuppressed, may present with atypical 
symptoms, such as general malaise or confusion as a sign of CRBSI without evidence of 
a typical inflammatory response

•	 Nutritional deficiencies are relatively uncommon in patients with intestinal failure as 
they are generally monitored closely; however, there should be a low threshold for 
nutritional assessment and blood screening in these patients, particularly if they have 
not been tested for some time

Abbreviation: CRBSI = catheter-related bloodstream infection.
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Metabolic bone disease
Metabolic bone disease describes a group 
of conditions commonly occurring in 
patients with IF.38 Bone disorders can result 
from malabsorption of nutrients (such as 
calcium and vitamin D) caused by short 
bowel syndrome or loss of enterocyte func-
tion, the underlying condition (e.g. Crohn’s 
disease) and treatment (often with cortico
steroids), together with the metabolic 
mishandling of calcium and phosphate. 
About 45% of patients on HPN develop 
osteoporosis, typically diagnosed on bone 
densitometry.38

Surveillance for bone mineral density 
(BMD) loss is part of the current guidelines 
for practitioners caring for patients with 
IF.1 Strategies to maintain BMD include 
simple measures to increase vitamin D and 
calcium levels, and maximising vitamin K 
level. Current IF guidelines suggest 
annual dual-energy x-ray absorptiometry 
scans.1 Oral bisphosphonates are effective 
in patients with IF if there is sufficient 
enteric absorption, although intravenous 
preparations can also be used.39 

Renal disease
Renal impairment is common in patients 
with IF.40,41 Uric acid and calcium oxalate 
renal stones are common in patients who 
have had an ileostomy, and their formation 
is likely compounded by chronic dehydra
tion. These stones can cause renal colic, 
obstructive nephropathy and urinary tract 
infections. Nephrocalcinosis can be asso-
ciated with asymptomatic progressive 
impairment of renal function.41 Renal 
function is monitored regularly in 
patients with chronic IF, and the presence 
of renal stones should be considered if 
deterioration occurs without obvious 
cause.

Evolving treatment strategies
Growth factors
Teduglutide is a relatively new treatment 
for patients with short bowel syndrome 
who are dependent on parenteral support. 
It is an analogue of glucagon-like peptide-2 
(GLP-2), a peptide hormone secreted in 

the distal small bowel. Teduglutide acti-
vates GLP-2 receptors in the gut, promoting 
repair and normal growth of the intestinal 
mucosa by increasing villus height and 
crypt depth. The potential of GLP-2 to 
improve nutritional status in patients with 
short bowel syndrome was first reported 
in the early 2000s, with two landmark 
randomised clinical trials published in 
2011 and 2012.42-45 

Teduglutide is available through the PBS 
for patients treated by a gastroenterologist 
or a specialist within a multidisciplinary 
intestinal rehabilitation unit. It is admin-
istered as a daily subcutaneous injection; 
studies have shown that it is generally well 
tolerated, and reduces the volume and 
number of days of parenteral support 
required by patients with short bowel 
syndrome. 

Intestinal lengthening
A range of nontransplant surgical options 
are available for managing patients with 
short bowel syndrome.46 The type of sur-
gery available depends on local expertise. 
Intestinal lengthening procedures include 
longitudinal intestinal lengthening and 
tailoring (Bianchi) procedure (first 
described in 1980) and the more recently 
described serial transverse enteroplasty 
(STEP) procedure.47,48

Intestinal transplantation
Intestinal transplantation was first per-
formed in 1967 and, as transplant tech-
nology improved, became more common 
in the 1990s. Although the number of 
transplants increased considerably over 
the subsequent 20 years, current numbers 
have plateaued, most likely owing to the 
formation of specialised IF units to manage 
IFALD particularly.49 Because of the low 

number of recipients and high resources 
and expertise required for intestinal trans-
plantation, relatively few centres offer this 
procedure. Austin Health in Melbourne 
is the only IF centre in Australia where it 
is available. 

Indications for assessment for intestinal 
transplantation involve failure of long-
term parenteral support, because of loss 
of venous access or recurrent unavoidable 
line sepsis or liver failure. One-year, five-
year and 10-year graft survival has been 
reported as 74%, 42% and 26%, respec-
tively, for isolated small bowel transplant; 
70%, 50% and 40%, respectively, for mul-
tivisceral transplant; and 61%, 46% and 
40%, respectively, for intestine and liver 
transplant.50

Conclusion
Long-term survival of individuals with 
short bowel syndrome is possible, with 
patients progressively able to lead almost 
normal lives as expertise increases and 
technology advances. Although patients 
with diagnosed IF are managed in tertiary 
centres, a primary physician or doctor in 
training is likely to come across them in the 
course of their everyday work. Increasing 
awareness across the healthcare profession 
that long-term PN is possible can help 
improve patient care is crucial.�   MT
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