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Gastrostomy feeding in the disabled child: when is an antireflux
procedure required?

Children with neurological impairment frequently exhibit
clinical evidence of gastrointestinal dysmotility with oral
motor impairment, gastro-oesophageal reflux (GOR),
delayed gastric emptying, and constipation—for example,
numerous reports have shown a high incidence of GOR
(15–75%) in neurologically impaired children.1–3 Recent
studies using electrogastrography have suggested that
vomiting in children with central nervous system disease
involving the brainstem nuclei or regions next to the area
postrema (the “vomiting centre”) may result from a wide-
spread disturbance of gastrointestinal motility (gastric dys-
rhythmia) or a persistent activation of the emetic reflex.4

Several reasons, in addition to the direct eVect of central
nervous system dysfunction on the lower oesophageal
sphincter, have been proposed for the increased incidence
of GOR in disabled children; these included hiatus hernia,
adoption of a prolonged supine position, increased
intra-abdominal pressure secondary to spasticity, scoliosis,
or seizures.5 GOR is a significant clinical condition and is
associated with reflux oesophagitis, recurrent vomiting,
malnutrition, and recurrent aspiration pneumonia.

Feeding gastrostomy tubes are being used increasingly in
this group of children in an attempt both to improve their
nutritional status and to reduce the amount of time taken
over feeding. Although long term follow up studies have
shown that gastrostomy is an eYcient and cost eVective
feeding technique,6 7 complications have been described in
up to 26% of cases.8 One of the most significant complica-
tions is the development of GOR secondary to gastrostomy
tube placement.9 10 Given that conventional medical treat-
ment for GOR is often less eVective in disabled children,
this raises the question of whether a surgical antireflux
procedure should routinely be performed at the same time
as insertion of a gastrostomy tube.

Should an antireflux procedure be done at the time
of gastrostomy?
Twenty years ago it was common practice for an antireflux
operation to accompany the insertion of a feeding gastros-
tomy tube.2 9 The rationale for this being not only the high
incidence of GOR in neurologically impaired children but
also evidence that placement of a Stamm gastrostomy ren-
dered the child prone to GOR,11 as well as the assumption
that the increased volume of feeds made possible by the
gastrostomy would promote latent GOR.

This attitude has changed over the past decade and the
current view is that a routine antireflux procedure is not
always necessary with a gastrostomy. This change has arisen
for a number of reasons. First, the advent of the percutaneous

endoscopic gastrostomy (PEG) made placement of a
gastrostomy tube possible without laparotomy. Therefore the
antireflux operation, which previously had been regarded as
an adjunct to gastrostomy formation, became a separate
major abdominal operation with significant morbidity.
Second, there was evidence from an increasing number of
centres that gastrostomy tube placement did not consistently
promote GOR and, therefore, antireflux surgery was not
essential in patients who did not have clinical evidence of
GOR before gastrostomy. In 1988, Langer et al reported that
of 50 patients who had gastrostomy alone, 22 (44%)
developed symptoms of GOR and 17 (34%) required
fundoplication.12 Subsequently, fundoplication rates of 14%
and 4% in patients who had gastrostomy alone were reported
by Wheatley and colleagues13 and Flake and colleagues,
respectively.11 Third, there was increasing recognition of the
significant morbidity associated with fundoplication.

Complications associated with fundoplication
The Nissen fundoplication, the most widely used procedure
for controlling GOR, relieves symptoms in more than 80%
of patients.1 However, in disabled patients in particular, this
is at a cost of high morbidity and recurrence. Postoperative
complications have been reported in up to 59% of
patients.3 14 Pearl et al reviewed 234 patients following fun-
doplication, of whom 153 were disabled15; the incidence of
postoperative complications was 26% for disabled patients
compared to 12% for normal children, and the reoperation
rates were 19% and 5%, respectively. Reported operative
mortality rates for fundoplication range from 1–3%,3 14 and
there is a significant late mortality related to co-existing
abnormalities and intra-abdominal complications, notably
adhesion, obstruction, and para-oesophageal hernia.16 Fun-
doplication, therefore has a significant risk of failure in neu-
rologically impaired children, in addition to which there is a
high risk of other complications developing.

The most frequent complication is recurrence of
symptoms owing to herniation or failure of fundoplication
wrap.17 This may occur days or years after the operation.
Martinez et al found that more than 70% of neurologically
impaired patients developed symptoms suggestive of recur-
rent GOR but in many patients these reflect oesophago-
gastric dysfunction.18 Objective evidence of recurrent reflux
following Nissen fundoplication is reported in 6–36% of
patients. The incidence of repeat fundoplication ranges
from 5–15%.11 16 18 19 Other complications that can accom-
pany fundoplication include the gas–bloat syndrome,20 the
dumping syndrome,1 21 and retching.22 The advent of
laparoscopic fundoplication may have some favourable
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impact on postoperative morbidity associated with fundop-
lication but this has yet to be fully evaluated in children with
neurological impairment.

Delayed gastric emptying
Another allied and controversial issue23 is when to perform
a gastric emptying procedure in conjunction with an
antireflux procedure. This is pertinent to the present
discussion as there is evidence that, as delayed gastric
emptying is common in neurologically impaired children
with GOR,24 it aVects the outcome of Nissen fundoplica-
tion in this group of children.25 26

When is an antireflux procedure required?
In attempting to answer this important clinical manage-
ment question two issues arise. First, there is the problem
of the accuracy of the diagnosis of GOR in disabled
children. Although the gold standard for diagnosis of GOR
is considered to be prolonged lower oesophageal pH
monitoring,27 this can be unreliable in disabled children
especially those with scoliosis in whom accurate position-
ing of the probe is more diYcult. In Heine et al’s study the
sensitivity of an abnormal pH study as a predictor of
oesophagitis, compared with the results of histological
confirmation of GOR, was only 38.5%, and the specificity
was 71.4%.28 Nevertheless, in the light of available
evidence it is clear that an antireflux procedure is required
in all disabled children with severe GOR before gastros-
tomy and a number of reports testify to the value of
oesophageal pH monitoring in selecting cases where such a
procedure is indicated.13 29 A value of 5% of a 24 hour
period with pH < 4 in the lower oesophagus in a child older
than 1 year is the accepted upper limit of normal, so an
operational definition of severe GOR might be > 10% of a
24 hour period with a pH < 4 in the lower oesophagus.

As preoperative assessment for GOR may not predict
which patients will develop GOR after gastrostomy some
physicians recommend a clinical trial of nasogastric tube
feeding for two weeks, and if this is tolerated without vom-
iting then the child is referred for PEG placement. The
problem with this pragmatic approach, which is not based
on the outcome of any clinical trials, is that GOR may
develop some months after PEG replacement.

As mild GOR may not be exacerbated by PEG
feeding,30 31 the second question is what degree of GOR is
permissible before a trial of PEG feeding? Although there
is very little evidence from prospective studies on which to
base an opinion, in a child older than 1 year with mild to
moderate GOR (5–10% of a 24 hour period with pH < 4
in the lower oesophagus) given the consequences of major
abdominal surgery and the potential complications of fun-
doplication, it is probably worth a trial of PEG feeding
alone. Close follow up is required to monitor for the devel-
opment of secondary GOR. In the event that GOR does
occur, an attempt may be made to control symptoms using
drug treatment (combinations of prokinetic agents, H2

antagonists or proton pump inhibitors) and a change from
bolus feeding to continuous pump feeding. Secondary
GOR in a disabled child fed via a PEG may be a temporary
event accompanying, for instance, an intercurrent infection
or deterioration in control of epilepsy, and standard antire-
flux measures may be enough to control the symptoms over
the period of illness. If symptoms are not controlled medi-
cally then a repeat investigation of lower oesophageal pH
may be required to determine the degree of severity of
GOR, and the results may indicate the need for a fundop-
lication. Alternatives to fundoplication in those needing
tube feeding but experiencing significant GOR include
replacement of the PEG tube with a gastrojejunal feeding
tube or surgical jejunostomy.

Research in this area is advancing rapidly as the nutritional
needs of disabled children become more widely recognised.
It is hoped that evidence from carefully conducted prospec-
tive studies will continue to throw light on the outstanding
dilemmas surrounding the management of gastrostomy
feeding in children with neurological impairment.
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