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Complications of enteral nutrition
M D BASTOW

From the University Department of Medicine, Manchester Royal Infirmary, Manchester

SUMMARY Complications may arise during enteral feeding that are usually related to the
diameter and rigidity of the tube or the delivery, composition, and sterility of the feed uses. By
using a soft, fine bore tube to deliver a sterile feed of known composition, by continuous infusion
rather than as a bolus, most of these complications can be avoided.

The enteral route can be used to feed most patients,
both in hospital and at home, who are unable or
unwilling to eat amounts to suffice their daily needs.
The route is both safer and cheaper to use than its
technically more glamorous brother, the parenteral
route. The time honoured method used for enteral
feeding has been to pass a large bore tube (such as
Ryle's) into the stomach, and intermittently to pour
or pump a liquid feed of variable composition down
the tube. Using this method patients have been fed
for over 100 years,' but problems may arise,
particularly in relation to the technique used.
Usually, however, these can be overcome.

Mechanical or tube related problems

When a wide bore tube of the Ryle type is used for
nasogastric feeding, the size and rigidity of the tube
tends to produce irritation and inflammation along
its course and to encourage gastroesophageal
reflux. By the simple expedient of using a soft, fine
bore tube, clinical experience suggests that most of
these problems can be avoided, but comparative
studies have not been conducted. Although the
advantages of using a fine bore tube were recognised
in 1952,2 it is disheartening to see how often patients
are still fed nasogastrically through rigid large bore
tubes.

Fine bore tubes are prone to coil up in the
oropharynx or to wander off course into the trachea
during insertion, particularly in unconscious
patients.3 Although perforation of the naso-
pharynx, oesophagus, stomach,6 and transbronchial
insertion into the pleural space7 have been described
during fine bore tube insertion, it must be emphasised
that these complications are rare. Because of the
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risk of misplacement, however, it is important to
ensure correct positioning of the tube before feeding
is started (the small internal diameter of fine bore
tubes usually prevents aspiration of the stomach
contents) and to check the position of the tube with
litmus paper. Insufflating air down the tube and
auscultating over the epigastrium8 for the sound of
bubbling can be used, although occasionally a tube
can be passed into the trachea in the presence of
copious bronchial secretions without being detected
by this method. Confirmation by radiograph is the
surest method, but this is associated with the
problems of radiation exposure, particularly when
patients require frequent reintubation.
A further problem encountered when using fine

bore tubes is the ease with which the end of the tube
can ride up into the oesophagus during feeding-up
to 50% of tubes require replacement at some time
during the period of feeding because they become
misplaced or are removed completely.9 This tend-
ency to dislodge does not seem to be reduced by
using weighted tubes,9 1( except in patients with dis-
ordered gastric emptying, in whom weighted tubes
inserted endoscopically into the duodenum may
remain in situ for longer than unweighted tubes."I
The small internal diameter of fine bore tubes also

prevents aspiration with a syringe to check stomach
emptying, particularly when feeds prone to curdling
are used,i and for this reason, when in doubt, a
large bore (such as Ryle's) tube should be passed
initially and the stomach aspirated every four hours,
until it is confirmed that emptying is occurring: only
then should feeding be started.8 The small diameter
also limits flow rate and hence feed delivery,
particularly with high viscosity feeds. 12 This may be
a problem with patients who require a high calorie
and nitrogen intake, but various different tube sizes
are now available, and a good compromise between
flow rate and size related side effects can usually be
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achieved. The design of fine bore tubes is under
continuous development, and hopefully, some of
these mechanical problems will soon be overcome.

Gastrointestinal complications

Gastrointestinal side effects are among the most
commonly reported in patients receiving enteral
nutrition - in some series occuring in over 25% of
the patients fed.'3-'5

NAUSEA AND VOMITING

Nausea, vomiting, bloating and abdominal cramps
may occur in 10-15% of patients. '6 These symptoms
are particularly likely to occur when feeds with a
high energy content are given as a bolus'6 17 and
when "elemental" diets are used. Patients with the
nephrotic syndrome and other causes of oedema of
the intestinal mucosa are also at increased risk of
gastrointestinal side effects (personal observation).

DIARRHOEA

Diarrhoea is the side effect most often associated
with nasogastric tube feeding. '8 The aetiology of the
diarrhoea is complex, but it is now clear that two
major causes are concomitant antibiotic treat-
ment16 19 and bolus delivery of the feed.'3 17

The mechanisms by which oral (and occasionally
parenteral) antibiotics produce diarrhoea in enter-
ally fed patients is not clear, but overgrowth with
Clostridium difficile and the lactose content of the
diet are rarely implicated.2' Changes in normal
intestinal flora, brought about by the antibiotic, may
change the fatty acid composition of the intestinal
contents, and this in turn may adversely affect
colonic sodium and water handling.
The delivery of a liquid feed as a bolus into the

stomach induces rapid and uncontrolled emptying
into the small bowel with fast transit through the
small bowel. This tends to produce diarrhoea.'7 21
If, however, a constant infusion rate is used gastric
emptying is delayed and more regulated from the
beginning of feeding,'7 thus reducing the likelihood
of diarrhoea. By the simple expedient of admini-
stering the feed continuously rather than as a bolus
intermittently, the likelihood of diarrhoea develop-
ing can be considerably reduced.'3
High osmolality of the feed has often been

proposed as a cause of diarrhoea and abdominal
discomfort, but our experience23 24 and that of
others'6 suggests that feeds of up to 600 mOsmol/kg
can be given to patients without inducing gastro-
intestinal symptoms, provided administration is
continuous rather than intermittent.

Feeds containing high lactose have a particularly
bad reputation for producing diarrhoea. Inherited

Bastow

lactase deficiency occurs in about 6% of English
patients22 and a much higher proportion of non-
caucasean Europeans,25 but these subjects may
often tolerate a surprisingly high lactose intake26
without developing diarrhoea. Illness and malnutri-
tion may temporarily depress mucosal lactase
activity,27 28 leading to a reduction in the capacity to
hydrolyse lactose; and any unabsorbed lactose might
then be expected to produce diarrhoea, but again
this is not usually a problem in clinical practice,
provided the feed is administered continuously.

Diets containing large quantities of fat, including
medium chain triglycerides, may sometimes produce
diarrhoea, particularly when luminal fat digestion is
impaired.29
The administration of a cold feed - for example,

straight from the fridge - has been reported to
produce abdominal cramps and diarrhoea,3' 32 but
the risk of bacterial contamination and multiplica-
tion during any warming procedure outweigh any
benefit,59 and so prewarming is not recommended.

If diarrhoea remains a problem after any of the
correctable causes have been identified and at-
tended to then symptomatic treatment with codeine
phosphate is usually effective.'3 It is rarely neces-
sary to stop enteral feeding because of diarrhoea.

CONSTIPATION
Patients on long term enteral nutrition may develop
constipation, particularly if they become dehydrated
or when a low lactose feed is used. This can be
managed in the conventional manner: there is no
evidence to suggest that the addition of fibre to the
enteral feed is beneficial.

Metabolic complications

Metabolic problems may arise during enteral feed-
ing by injudicious choice of feed and remain
undetected by lack of adequate monitoring.

DEHYDRATION AND HYPERGLYCAEMIA
In the past nasogastric tube feeds of a very high
osmolality (about 1000 mOsmol/kg) with a high
protein content were often used. These feeds occa-
sionally produced dehydration with hypernatraemia
and uraemia,33 34 as the maximal renal concentrat-
ing ability may be considerably reduced by ill health,
and in the elderly-35 36 the ability to excrete the
solute load from these high protein feeds is severely
limited. The use of feeds of osmolality 300-600
mOsmollkg should avoid this problem, but it remains
important to monitor patients for evidence of
dehydration, particularly those who are elderly or
who are unable to respond to, or signal, their thirst.

Hyperglycaemia may occur during enteral feeding
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because of the high carbohydrate content of some
nasogastric feeds and because of the relative insulin
resistance that occurs with illness.'3 7 Rarely does
hyperglycaemia produce dehydration severe enough
for hyperosmolar coma to develop, 38 hence the
importance of regular monitoring: if hyperglycaemia
is found then insulin should be administered, using a

regimen such as that described by Woolfson. 39

ELECTROLYTE ABNORMAL ITIES

Electrolyte abnormalities, particularly hypokal-
aemia and hyperkalaemia, may occur during enteral
feeding, but careful monitoring (especially of
patients receiving concomitant insulin treatment40")
and attention to the potassium content of the feed41
should prevent serious departures from the normal
range.

The sodium content of proprietary feeds is very

variable, and additional sodium may need to be
added, particularly with defined formula diets.
Hypophosphataemia may occur in relation to

illness and insulin treatment40 but responds to
supplementation.

VITAMIN AND TRACE El EMENT DEFICIENCES

Commercial feeds are designed to contain adequate
amounts of vitamins and trace elements, but there is

variation between individual products,42 and it must
be borne in mind that the requirements for vitamins
and minerals during illness are not known. Occa-
sional problems have arisen with the high vitamin K
content of some feeds when given to patients who
are anticoagulated43 with warfarin.

ABNORMALITIES OF LIVER FUNCTION TESTS

Abnormal liver function tests have been reported
in patients receiving enteral nutrition. The

changes include increases in alkaline phosphatase, y
glutamyl transpeptidase, and hepatocellular enzyme
activities. The cause of these changes is uncertain,44
and most return to normal when feeding is stopped.
It is not usually necessary to stop the feeding
because of these changes.2

Infectious complications

Potentially, the most serious complications that can

arise during enteral feeding are aspiration of the
feed into the lungs and bacterial contamination of
the feed.59

Regurgitation and aspiration of feed is a poten-
tially serious complication in all patients fed naso-

gastrically. The feed may be regurgitated while the
tube is in the stomach; the end of the tube may

become dislodged and ride up into the oesophagus;
or inadvertent nasotracheal intubation may occur at

the time the tube is inserted. Some patients are
particularly at risk for regurgitation and aspiration
of feed: those who are paralysed and mechanically
ventilated; those with large bore tubes in situ; and
those who are conscious but have an impaired cough
reflex.4S49 51

Recognition of this serious complication can be
difficult: the sudden onset of respiratory distress
following the start of feeding or after an observed
aspiration is relatively easy; but regurgitation can
occur silently with only the development of
tachypnoea, tachycardia, fever, hypoxia and
hypercapnia, respiratory acidosis, or radiograph
changes to arouse suspicion. Establishing the diag-
nosis with certainty is also difficult. Adding methyl-
ene blue to the feed and checking the colour of the
pulmonary secretions46 or testing for glucose in the
pulmonary secretions " have been proposed but are
not reliable, and if doubt remains then feeding
should probably be stopped.
Treatment of feed aspiration consists of stopping

the feeding and trying to remove as much of the
aspirate as possible; by applying suction to the
nasogastric tube, physiotherapy, tracheal suction
and bronchoscopy. Treatment with positive pressure
ventilation in those not already receiving it may be
beneficial in the case of a large volume aspiration.2
The role of steroids is controversial, but most
evidence suggests that unless they are given within
minutes of the event they are of no benefit and may
actually be harmful.3 54 Pulmonary infections may
follow aspiration, and treatment with antibiotics, if
indicated, should include agents active against
anaerobic organisms.-

Several measures can be taken to decrease the
likelihood of feed aspiration: raising the head of the
bed; ensuring the adequacy of gastric emptying; and
avoiding the use of high energy content feeds that
might delay gastric emptying may help. Patients who
are endotrachealy intubated and receiving positive
pressure ventilation, however, remain at risk from
this potentially serious complication.
Duodenal intubation with a long weighted tube or

the use of a jejunostomy56 may be helpful. The use
of a gastrostomy57 or pharyngostomy55 does not
overcome the risk of aspiration in these patients.

Conclusion

Many of the problems encountered with enteral
feeding can largely be avoided by using a fine bore
tube, administering the feed by continuous infusion,
and by careful monitoring of the patient for meta-
bolic abnormalities. Fine bore tubes are easily
misplaced or dislodged from the stomach, and it is
important to ensure correct positioning both before
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and during feeding. It is hoped that further
developments in tube design will reduce this
problem.
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