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ABSTRACT

Gastrostomy allows enteral nutrition to continue in patients who are unable to
meet their caloric requirements orally. Though the indications for gastrostomy placement
are varied, dysphagia secondary to a neurological condition is the most common. These
catheters were initially placed surgically, but percutaneous endoscopic placement is now
the routine in most centers. Interventional radiologists have been performing this
procedure under fluoroscopic guidance for several years with encouraging results. Percu-
taneous radiological gastrostomy is reported to have a success rate comparable to that of the
endoscopic method, with lower morbidity and mortality rates. A further benefit is that it
may be performed in patients for whom the endoscopic method would be difficult or
dangerous, such as those with head and neck malignancies. One of the main factors
currently limiting the use of this procedure is the shortage of interventional radiology
facilities and specialists.

This article describes a technique for routine percutaneous radiological gastro-
stomy catheter placement and procedural variations for difficult cases. Indications and
contraindications will be discussed, as will complication rates and how these compare with
the traditional methods of gastrotomy tube placement.
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Objectives: Upon completion of this article, the reader will (1) understand how gastrostomy provides a mechanical means for the

continuation of enteral nutrition in patients who are unable to meet their caloric requirements and (2) be able to describe a technique for

routine percutaneous radiological gastrostomy catheter placement, procedural variations, indications and contraindications, as well as

success and complication rates and how these compare with nonradiological methods of gastrostomy tube placement.

Accreditation: Tufts University School of Medicine (TUSM) is accredited by the Accreditation Council for ContinuingMedical Education

to provide continuing medical education for physicians.

Credit: TUSMdesignates this educational activity for a maximumof 1 Category 1 credit toward the AMAPhysicians Recognition Award.

Each physician should claim only those credits that he/she actually spent in the activity.

Gastrostomy provides access for enteral nutri-
tion in patients for whom oral intake is either impossible
or unsafe, and for others who are unable to achieve an
adequate caloric intake orally. It can also be used for
palliative decompression of proximal small bowel or
gastric outlet obstruction. The ideal procedure should

provide an effective and aesthetically acceptable gastro-
stomy, at low cost, with minimal risk of both short- and
long-term complications.

Surgical gastrostomy was initially described
by Egeberg in 1837, but it was Verneuil who per-
formed the first procedure in 1876,1 and Stamm who
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standardized the technique in 1894. The Stamm proce-
dure, which is still used today for placement of some
temporary gastrostomies, requires a general anesthetic
and uses a midline or left sagittal incision in the upper
abdomen with direct cut-down to the stomach, followed
by the passage of a Foley catheter into the fundus of the
stomach. The catheter is maintained in position by an
intraluminal inflated balloon and a double row of purse-
string sutures in the gastric wall. Other surgical techni-
ques were described in the early twentieth century,
though these did not translate into improved patient
outcomes.2

Percutaneous endoscopic gastrostomy (PEG) was
first performed in 1979 by Gauderer and Ponsky.3 This
method, requiring only sedation and local anesthetic,
was a major advance, resulting in successful placement
in most patients, with less morbidity and mortality. The
traditional ‘‘pull’’ technique involves apposition and
transillumination of the anterior gastric wall with an
endoscope. A small skin incision is made and the
stomach punctured with an 18-gauge needle through
which a long silk suture is passed. The proximal end
of this thread is snared, pulled out via the mouth and
is then used to pull the tube, which has a proximal
phalange, into position. It is secured with a disk at the
skin surface. The much simpler ‘‘push’’ technique begins
in the same way, though it requires a slightly larger skin
incision. After gastric puncture with the needle, a guide
wire is passed through, the needle withdrawn, and a
trochar with a peel-away catheter is advanced with
pressure and rotation. The trochar is withdrawn and
replaced with the feeding tube, which has either a
proximal balloon or ‘‘mushroom,’’ and the catheter is
peeled away. It is similarly fixed at the skin surface.

In 1981, a Canadian surgeon named Preshaw
used fluoroscopic guidance to perform the first percuta-
neous radiological gastrostomy (PRG).4 Using fluoro-
scopy to avoid bowel and solid organs and to locate the
stomach eliminates the need for upper endoscopy. As
such, this procedure is both less invasive and available to
a wider patient population, including those with contra-
indications to endoscopy. The technique, which will be
described in detail below, is similar to that of a ‘‘push’’
PEG. It is a minimally invasive and effective procedure
with low associated morbidity and mortality and, in
addition to the PEG method, has now largely replaced
open surgical gastrostomy.

Potential complications with PRG, as for all
gastrotomy procedures, include: peritoneal catheteriza-
tion leading to peritonitis; early tube dislodgment re-
quiring repeated gastric puncture; entry site excoriation
and/or infection; hemorrhage; ileus; aspiration of feed;
and tube occlusion.5–12 In addition, the psychological
challenge associated with the poor cosmetic appearance
of traditional tubes must not be underestimated. These
problems are being addressed with new catheter designs,

which have higher long-term patency rates and more
acceptable low-profile external appearances. Aspiration
in patients with gastroesophageal reflux disease or neu-
rological disorders can largely be avoided by the prefer-
ential insertion of a gastrojejunostomy, whereby the
catheter tip is advanced through the pylorus to lie within
the proximal jejunum.6

This article describes current techniques in per-
cutaneous radiological gastrostomy and gastrojejunost-
omy, and compares success and complication rates with
those of the traditional surgical and percutaneous endo-
scopic methods. Indications, contraindications, and cur-
rent controversies related to this procedure are also
addressed.

INDICATIONS
The most common indication for gastrostomy is dys-
phagia secondary to neurological disorder.5,13–16 Many
neurological diseases cause swallowing difficulties, but
patients with cerebrovascular disease, degenerative cen-
tral nervous system disease, hypoxic brain injury, or
traumatic brain injury form the majority of referrals for
gastrostomy. Another group of patients that benefit
from this procedure are those with head and neck or
esophageal malignancies causing dysphagia due to local
neurological involvement or physical obstruction with
tumor.5,7,16–25 These patients, more so than any other
group, should be referred for PRG in preference to
PEG, as several studies have documented the infrequent
but important complication of stomal or gastric tumor
seeding when the endoscopic pull method is used.26–31

In pediatric populations, gastrostomy is more
commonly indicated for supplemental nutrition in pa-
tients with chronic illnesses such as cystic fibrosis,
hydrocephalus, or severe congenital heart disease.5,32–34

These patients are often unable to achieve their high
caloric requirements orally, and nocturnal gastrostomy
feeding provides additional nutrition with minimal dis-
ruption to their daytime diet. Adults with impaired
intestinal absorption due to inflammatory bowel disease,
radiation enteritis, or scleroderma can also occasionally
benefit from supplemental gastrostomy feeding.17

With improved medical management of malig-
nant gastric outlet and proximal small bowel obstruction,
using agents such as octreotide, palliative gastrostomy is
now an uncommon procedure.

CONTRAINDICATIONS
Several contraindications to percutaneous gastrostomy
once considered absolute are now only relative. How-
ever, uncorrected coagulopathy remains an absolute
contraindication due to the possibility of uncontrollable
internal hemorrhage. Patients proposed for this proce-
dure should have a coagulation screen performed and any
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coagulopathy corrected prior to the procedure. Sug-
gested acceptable parameters include an International
Normalized Ratio (INR) of 1.3 or less and a platelet
count of at least 80� 109/L.6 If possible, this
procedure should also be avoided in patients with portal
hypertension and varices due to the potential for massive
hemorrhage.

Many patients requiring gastrostomy placement
are immunosuppressed, either due to their underlying
illness or to the use of medications such as steroids.
Immunosuppression has been associated with higher
rates of pericatheter leakage, and as such, should
be kept in mind when considering patients for this
procedure.18

Interposition of either colon or liver between the
stomach and anterior abdominal wall, previous major
gastric surgery, and ascites can all pose technical diffi-
culties for the interventional radiologist. Various proce-
dural modifications, described in the following section,
have been made to address these difficulties.

TECHNIQUES
Each radiology department will have its own variations
on the method used for percutaneous gastrostomy place-
ment. Because it is impossible to detail all variations
here, we will describe the key features of a ‘‘routine’’
placement, followed by some important adaptations and
recent technical advances.

Preparation

Each patient has a preprocedural evaluation including
chart review and coagulation screen. Informed consent is
obtained by the treating radiologist. A nasogastric tube is
passed to allow gastric air insufflation prior to puncture.
In some departments, this tube is also used to administer
200 mL of dilute barium 12 hours before the procedure
to aid in fluoroscopic identification of the colon. Diffi-
culty in passing a nasogastric tube may be overcome by
using a guide wire under fluoroscopic control, and in
cases when it cannot be passed, oral effervescent sodium
bicarbonate can be used to produce gastric ventilation.35

Alternately, if an air bubble can be seen fluoroscopically
in the stomach, a 22-gauge Chiba needle can be aimed at
that, and the stomach inflated directly via this needle.7 If
all else fails, direct gastric puncture can be made with CT
or ultrasound guidance.17,18,35,36

Though this procedure can be performed with
local anesthesia alone,7,8,37 conscious sedation and
analgesia are usually performed with midazolam hydro-
chloride and fentanyl citrate. It is suggested that, in
conjunction with sedation, children undergoing this
procedure have restraint bands applied.17,32–34 All pa-
tients are monitored for cardiac rate and rhythm, re-
spiratory rate, blood pressure, and oxygen saturation.

The proposed puncture site, which should be at the
junction of the upper two thirds and lower third of
the stomach and halfway between the greater and lesser
curvatures, is prepped, draped, and anesthetized with
lignocaine.7 Some institutions use 0.5 to 1.0 mg of
intravenous glucagon prior to gastric distension to in-
hibit gastric motility and emptying. Antibiotic cover is
not routinely used for this procedure.

Gastropexy

There is currently controversy as to whether gastropexy
with T-fasteners (Boston Scientific, Natick, MA) should
be a routine part of the procedure. Gastropexy involves
the use of between two and four T-fasteners, which are
deployed into the distended stomach via a slotted 18-
gauge needle (Fig. 1A). After an intragastric position is
confirmed by aspirating air (Fig. 1B), a stylet is advanced
into each needle, pushing the preloaded T-fasteners into
the stomach. After the needles and stylets are removed,
gentle traction is applied to the T-fastener sutures to
approximate the stomach to the abdominal wall (Fig. 2).
A metal tube is then crimped around each suture to
maintain the desired position. T-fasteners are removed
anywhere from 2 to 20 days after the procedure, by
cutting the suture between the skin and crimped
metal and allowing the T-fastener to fall back into the
stomach.

Supporters of routine gastropexy argue that it
reduces the risk of initial peritoneal catheterization, of
pericatheter gastric leakage, and of later intraperitoneal
tube migration.6,9,15,38–40 Replacement of dislodged
tubes is easier, leading to lower rates of repeat gastro-
stomy,7,8 as the formation of adhesions maintains align-
ment and allows the mucocutaneous tract to mature
earlier. Animal studies have shown that when gastropexy
is used, adhesion between the stomach and abdominal
wall occurs as early as 24 hours after the procedure.38,41

It may also make the primary placement of larger tubes,
which are believed to have lower occlusion rates, easier,
and by acting as a tamponade, may decrease the risk of
early gastric hemorrhage.42

Thornton and colleagues performed a prospective
randomized trial comparing gastropexy with nongastro-
pexy PRG in 90 patients.9 In 48 patients receiving
T-fastener gastropexy, no major complications occurred.
Minor complications attributable to gastropexy were
pain in 5 patients and skin excoriation at the T-fastener
site in 6 patients. These complications all resolved on
removal of the T-fasteners. Of the 42 patients in whom
gastropexy was not used, 4 had technically difficult
insertions, resulting in misplacement of the tube within
the peritoneal cavity in 2 of these patients (5%). Three of
these patients had the procedure completed radiologi-
cally, but one was referred for PEG. This would support
the use of routine gastropexy.
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While few would argue against the use of gastro-
pexy in certain clinical situations, such as the presence of
ascites,10,17,18,43 some believe the routine use of gastro-
pexy is not justified. The traditional belief that the use
of smaller catheters, which have higher occlusion rates,
is safer in nongastropexy cases has not been confirmed
in the literature. In one study using canine stomachs,
Moote and associates found no significant occurrence of
pericatheter leakage when using gastrostomy tubes of
various calibres (8 to 18 F) without routine gastropexy.41

Furthermore, Deutsch and colleagues found that gastro-
pexy was not required to safely place large-calibre cathe-
ters (16 F) at the time of initial gastrostomy.44 They
also claim the additional gastric punctures required
for gastropexy may be associated with a higher risk
of hemorrhage. In addition, there is the potential for
T-fasteners to cause skin ischemia and pressure necrosis,
leading to enlargement of the tract and an increased rate
of gastric leakage.45

Some also argue that gastropexy adds complexity
and time, and as a result, cost, to the procedure. How-
ever, others feel the additional few minutes required for
gastropexy is more than justified when the time saved in
difficult cases and in repeated procedures after early
dislodgment is taken into account. Dewald and associ-
ates performed a cost evaluation of gastropexy, but they
were unable to support or refute its routine use on a
purely financial basis.8

Gastrostomy Placement

There are many catheters available for percutaneous
gastrostomy, and the choice of catheter depends on the
patient’s clinical situation and the operator’s personal
preference. A skin incision is made and the subcutaneous
tissues carefully dissected. When gastropexy is perform-
ed, the incision is positioned between the T-fastener
sites. The stomach is punctured with an 18-gauge

Figure 1 (A) Gastropexy needle and T-fastener. (B) Intragastric confirmation of needle position through air aspiration (arrow).

Figure 2 (A) External appearance of gastropexy; sutures are cut at skin level at 2 to 20 days. (B) Fluoroscopic appearance in the same
patient demonstrating T-fasteners (arrows), nasogastric tube (arrowheads), and colon containing barium (white arrows).

184 SEMINARS IN INTERVENTIONAL RADIOLOGY/VOLUME 21, NUMBER 3 2004



needle, through which a stiff guide wire is passed.
The needle is removed and the tract dilated to allow
passage of the catheter. The tract must be larger than the
catheter, with some authors suggesting the tract be
dilated to two French sizes greater than the chosen
catheter.6 The catheter is then advanced over the guide
wire and is maintained in position with a pigtail or
balloon, depending on the catheter. If the Foley balloon
type of catheter is used, it must be inserted through a
peel-away sheath. An intragastric position should be
confirmed by injecting contrast material at the end of
the procedure (Fig. 3).

Some departments have described the use of
per-oral image-guided gastrostomy (PIG).31,46,47 This
involves gastric location and puncture as for routine
radiologic gastrostomy, then retrograde catheterization
of the esophagus, passage of a guide wire up the catheter
and out the patient’s mouth, and attachment of a pull-
type gastrostomy tube. The tube is pulled down into the
stomach and fixed as for PEG. Laasch and coworkers
compared results of 250 PEG, 50 PRG, and 60 PIG
procedures, and found this technique to be successful
with similar complication rates to other methods.46 Of
interest, they found that prophylactic antibiotics reduced
the rate of stomal infection in all per-oral placements,
and that no significant pathology other than clinically
silent peptic disease (21%) was detected with endoscopy.
This pull technique should not be used in patients with
head and neck tumors due to the risk of stomal or gastric
seeding.26–31

The patient must usually fast for 12 hours post-
procedure, after which time enteral feeding via the
catheter is commenced. It is imperative that the catheter
be flushed well after each use to avoid tube occlusion. If
blockage does occur, it can often be cleared by flushing
with warm or carbonated water. If unsuccessful, an
attempt can be made to clear the tube using a guide
wire, but if this too fails, the tube must be replaced.

Cases of gastrostomy-related complication should be
referred to the treating radiologist, both for optimal
management of the complication and for internal audit-
ing purposes.

Gastrojejunostomy

Aspiration is a cause of considerable morbidity and
mortality in patients receiving enteral nutrition via
a gastrostomy tube. Controversy exists regarding the
routine use of gastrojejunostomy to decrease the inci-
dence of aspiration. While the use of primary gastro-
jejunostomy in high-risk patients, including those with
neurological diseases, previous aspiration, history of
reflux, or known hiatus herniae, is recommended,6 a
standard gastrostomy tube should be adequate in most
cases. In a small number of patients, such as those with
gastric outlet obstruction, the use of a dual lumen tube
with a gastric opening for suctioning and a jejunal
opening for feeding may be indicated.18

The technique for gastrojejunostomy placement
begins as for gastrostomy, except that gastric puncture is
made with the needle angled toward the pylorus. A
torquable catheter is advanced through the pylorus into
the duodenum and a guide wire passed beyond the
ligament of Trietz under fluoroscopic guidance. The
tract is dilated and a 14- to 18-F catheter is passed
over the guide wire and positioned to lie in the proximal
small bowel. Contrast is injected to confirm an intra-
luminal position (Fig. 4).

Conversion of Gastrostomy

to Gastrojejunostomy

There are many patients deemed low-risk for aspiration
who then demonstrate signs of reflux and aspiration
after gastrostomy placement. Lee and Kiely found that
46% of their patients had scintigraphic evidence of

Figure 3 Balloon-retained (A) gastrostomy tube (arrows) and (B) gastropexy (arrowheads) are shown, while intragastric position is
confirmed with contrast (white arrow).
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gastroesophageal reflux after gastrostomy tube inser-
tion.48 Patients who exhibit reflux of feed should be
considered for conversion to a gastrojejunostomy to
decrease the risk of subsequent aspiration.

As the initial puncture for gastrostomy alone is
usually aimed toward the fundus rather than the antrum
of the stomach, a more acute angle lies between the
entry point and the pylorus, making negotiation of the
catheter into the pylorus more difficult. Rigid sheaths
or cannulae can often be used to broaden this angle
and allow conversion without the need for a new tract.
One series also described the successful use of a 10-F
curve-tipped vascular dilator to aid in directing the guide
wire to the pylorus.18 When converting a surgical gas-
trostomy, the existing tube is removed over a guide wire
and replaced with a gastrojejunostomy, whereas when an
endoscopic gastrostomy is converted, the PEG tube is
simply cut and the tract redirected as for a PRG.48 If
these techniques are unsuccessful, an entirely new tract
may need to be formed.

Modifications for Difficult Cases

Interposition of colon or liver was once considered an
absolute contraindication to PRG. Some operators rou-
tinely identify the position of the colon using dilute
barium given orally the night prior to the procedure or
via enema on the same day as the procedure. Others,
including Hicks and colleagues, feel that as the colon is
usually visible with fluoroscopy, transcolonic puncture
should be avoidable without routine contrast adminis-
tration.49 Either way, if the colon is found to lie between
the anterior abdominal wall and the stomach, a problem
arises. In these cases, an infracolic approach, as described
by Mirich and Gray, may be used.50 Importantly, gastric
fixation is not recommended with this method due to the
ensuing risk of mechanical bowel obstruction.51 Prepro-

cedural CT or ultrasound has been used to overcome the
difficulty associated with an interposed liver.17,18,33,35,48

For the interventional radiologist, patients with
ascites pose the challenges of a higher degree of technical
difficulty and an increased risk of pericatheter leak-
age.10,17 This can cause skin excoriation at the stomal
site and, more importantly, can lead to potentially fatal
peritonitis. The risk is greatest for patients with gross
ascites, and, as such, it is recommended that paracentesis
be performed prior to procedure and that gastropexy be a
routine for this group, to decrease the risk of intraper-
itoneal tube placement and of early tube dislodgment.
Patients receiving peritoneal dialysis should be treated
in a similar way, having all dialysate drained out of the
peritoneal cavity prior to procedure. Successful place-
ment with few complications has been reported in
patients with minimal ascites.22

Neurological disorders such as amyotrophic lat-
eral sclerosis may result in a superiorly displaced stomach
due to diaphragmatic denervation. Thornton and associ-
ates have described an intercostal route or angled sub-
costal route with no additional morbidity for PRG. They
recommend using the lowest anterior intercostal space,
where the pleural reflection is less likely to be traversed,
if intercostal puncture is necessary.52

While previous gastric surgery, such as partial
gastrectomy, Bilroth II gastroenterostomy, and gastric
pull-up procedures, can make the percutaneous approach
to gastrostomy more difficult, it is now uncommon for
this to render the procedure impossible. Numerous
modifications have been described to improve access to
the surgically altered stomach, including balloon disten-
sion or CT guidance to better identify the stomach,
longer needles and peel-away sheaths to access higher or
deeper stomachs, and even a transhepatic approach can
be undertaken in certain cases.15,17,48,53–55 Despite these
advances, it is impossible in some instances to safely
achieve percutaneous access to the stomach, and at such
times, the patient should be considered for an open
surgical approach.

RESULTS
Success rates for PRG insertion have been high, with
most series reporting technical success in 98 to 100%
of patients.25,40,47,52,56,57 Wollman and coworkers per-
formed a meta-analysis of 5752 patients, comparing
surgical gastrostomy, PEG, and PRG. Not surprisingly,
surgical gastrostomy had a 100% success rate. PRG also
had a high success rate at 99.2%, and this was signifi-
cantly better than for PEG (95.7%, p< 0.001).58 Surgi-
cal placement was associated with the highest procedure-
related mortality at 2.5%, significantly higher than for
PRG (0.3%) or PEG (0.53%) [p< 0.001]. Significantly
higher total and major complication rates occurred in the
surgical group (29% and 19.9%, respectively) when

Figure 4 Immediate postprocedure fluoroscopic image of a
percutaneous radiological gastrojejunostomy. The catheter tip
is sited in the proximal jejunum (arrow). Note the gastropexy
(white arrowheads) and retaining balloon (white arrow).
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compared with PEG (15.4% and 9.4%) and PRG (13.3%
and 5.9%) [p< 0.001]. Surgery also had the highest
minor complications rate (9%), followed by PRG
(7.8%) and PEG (5.9%), though this did not reach
statistical significance.

There are several referred patients who do not go
on to have a PRG due to anticipated technical difficulty,
though the rates are decreasing as experience is gained
with complex cases. Bell and associates had a 7.7%
refusal rate in their series of 562 referred patients, citing
reasons for refusal as overlying viscera, high position of
stomach, or massive ascites.12 Dewald and colleagues
were referred 643 patients, of whom 28 were deemed
inappropriate for PRG (4.4%) due to reasons mentioned
above as well as uncorrected coagulopathy and, early in
the series, partial gastrectomy.8 It must be remembered
that the patients currently referred for PRG are often a
complex subset of an already ill population, with many
patients having first failed, or having contraindications
to, the more widely used PEG procedure.52

It is important to note that long-term follow-up
can be difficult in these patients as rates of early mortality
are high due to the severe nature of their underlying
illnesses. Bell and associates found 30-day mortality in
their series to be 17.1%, with 71 deaths in 416 treated
patients, only 2 of which were procedure-related.12

Halkier and coworkers found a similar 30-day mortality
of 14% in 248 patients, with 2 deaths related to tube
placement,24 and Saini and colleagues reported 11%
mortality at 30 days, with no deaths attributable to the
procedure.15

COMPLICATIONS
Gastrostomy-related complications are commonly de-
scribed as being either major or minor. Major complica-
tions include peritonitis, septicemia, significant stomal
infection, aspiration, hemorrhage, gastrointestinal per-
foration, dislodgment of tube requiring repeat pro-
cedure, and any complication leading to permanent
catheter removal, prolonged hospitalization, permanent
adverse outcomes, or death. Complications considered
minor result in no sequelae but may require nominal
therapy. These include low-grade pericatheter leakage,
superficial stomal infection, tube dislodgment not re-
quiring repeat procedure, tube occlusion, and tube or
balloon rupture. In the series by Dewald and coworkers,
pneumonia and new-onset aspiration not requiring
tube removal were considered minor rather than major
complications.8

In the meta-analysis by Wollman and colleagues,
the major complication rate was only 5.9% for PRG,
which was significantly lower than that for PEG (9.4%)
or surgical gastrostomy (19.9%).58 In more recent
studies, the results for PRG have been even better.
Both Lyon and associates40 and Funaki and coworkers59

reported no major complications in their studies of 53
and 80 PRG procedures, respectively. Of note, both of
these studies used routine gastropexy.

The minor complication rate with PRG reported
by Wollman and colleagues was slightly higher than for
PEG, though this difference did not reach statistical
significance.58 This may be related to a lower risk of tube
dislodgment with phalange-retained pull-type PEG
tubes compared with the traditional balloon-retained
catheters used for PRG. One would expect the results
for PRG to improve as new catheters designed to reduce
these complications, such as button and mushroom-
retained catheters, become more widely used. This has
already been suggested by the lower minor complication
rate of 3.6% reported by Funaki and coworkers with the
use of the mushroom-retained devices.60

Tube dislodgment is one of the leading causes for
repeat intervention. In its simplest form, this involves
repositioning an inadvertently dislocated tube. At other
times, such as after balloon rupture, a new tube must be
inserted through an established tract, and in the worst-
case scenario, an entirely new gastrostomy tract may have
to be formed. Dewald and colleagues found that 46 of 83
(55%) repeat procedures were for tube dislodgment.8 Of
these, all tubes dislodged in the first week were replaced
with ease, and only 2 patients with tubes dislodged
between 7 and 14 days required repeat gastric puncture
(2.4%). This is a favorable result when compared with
that of Bell and associates, who had to perform repeat
gastric puncture in 28 of 41 procedures (68%).12 This
difference may have been due to the routine use of
gastropexy by Dewald and colleagues, while Bell and
associates did not use gastropexy in their series.

Catheter occlusion requiring tube replacement
is a common complication, particularly with the long,
narrow Foley-type catheters. In comparing 10-F and
22-F catheters, Hoffer and associates found that the
small-calibre 10-F tubes had a much higher 30-day
occlusion rate (13.6%) than the wide-bore 22-F tubes
(1.6%).57 Dewald and colleagues reported a 2.4% 30-day
occlusion rate in their 643 patients with 14-F catheters.8

Using death and tube removal as endpoints, De Baere
and coworkers reported a 7.3% occlusion rate in 496
patients with 16- to 18-F catheters.7 The newer mush-
room and button catheters are proving to have more
promising occlusion rates. Funaki and associates re-
ported only one tube occlusion in 55 patients with
mushroom-retained button catheters,59 and Lyon and
coworkers had no tube occlusions at all, using balloon-
retained button catheters in 53 patients.40 By using the
shorter and wider-bore button catheters, the morbidity
associated with tube occlusion can be decreased.

When it occurs, pericatheter leakage is an annoy-
ing and unpleasant problem for patients, causing skin
excoriation, increasing the risk for peristomal infections,
and at the extreme end of the spectrum, increasing the
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risk of peritonitis. It can be managed effectively by
exchanging the catheter for a 2-F–larger size and using
a cutaneous protection paste.7 In the instance of any
complication leading to a catheter being replaced, the
proceduralist should consider replacing the defective
tube with a mushroom-retained button gastrostomy
due to its lower rates of occlusion and dislodgment.

CONCLUSION
PRG and gastrojejunostomy are safe and effective pro-
cedures for the provision of enteral alimentation. The
technique results in high success rates, including in
patients who have failed or have contraindications to
PEG, with lower complication rates than either PEG or
surgical placement. There is now much evidence to
support the preferential use of radiologically placed
gastrostomy tubes in most patients; however, access to
fluoroscopy facilities and interventional radiologists can
be a limiting factor.

There is ongoing controversy concerning routine
use of gastropexy and primary gastrojejunostomy place-
ment. We believe that the use of T-fasteners results in
a safer initial procedure and easier replacement of dis-
lodged tubes. This is achieved with minimal additional
effort and cost, and with few related complications.
As such, we recommend the routine use of gastropexy.
While primary gastrojejunostomy may be appropriate in
patients at high risk of aspiration, such as those with
neurological disorders and history of reflux, it does not
need to be performed as a routine procedure.

There are several different catheters available for
use. Traditional Foley-type catheters have been troubled
by high occlusion and dislodgment rates. New catheter
designs, as described in detail in another article in this
issue, are proving to have lower complication rates.
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