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ABSTRACT

Background and Objectives: Gastrostomy feeding in
children is well established for nutritional support. Gas-
trostomy tubes may be permanent or temporary. After
removal, spontaneous closure may occur, but persistence
of the tract requires surgical repair. Laparotomy with gas-
tric repair and fascial closure is the standard technique for
treatment of a persistent gastrocutaneous fistula. We de-
scribe a technique of extraperitoneal excision of the fis-
tulous tract and our results using this method.

Methods: We reviewed 21 cases of extraperitoneal gas-
trocutaneous fistula closure in which a Foley catheter
traction technique was used and were performed over the
last 8 y. The technique involves insertion of a small Foley
catheter with traction applied to the fistulous tract and
core excision with electrocautery. Closure of the tract
without fascial separation was accomplished and early
feedings were allowed.

Results: Ten males and 11 females underwent closure
with this technique. The duration of the gastrostomy
ranged from 1 y to 6 y, with a mean of 3.3 y. The time from
removal to surgical repair was 3 wk to 1 y, with a mean of
4.3 mo; 15 had gastrostomy alone, and 6 had gastrostomy
in combination with Nissen fundoplication. Open gastros-
tomy had been done in 10 patients and laparoscopic
gastrostomy in 11 patients. Half of the patients had an
ambulatory procedure. One patient developed a superfi-
cial wound infection, and there was 1 recurrence requir-
ing intraperitoneal closure.

Conclusion: Extraperitoneal closure for gastrocutaneous
fistula is safe and effective. The technique allows for rapid
resumption of feeds and a shortened length of stay. Min-

imal morbidity occurs with this technique, and it is well
tolerated in the pediatric population.

Key Words: Gastrostomy, Gastrostomy closure, Gastro-
cutaneous fistula.

INTRODUCTION

Persistence of a gastrocutaneous fistula after removal of a
gastrostomy tube is a well-known sequela occurring in 5%
to 45% of patients.1–4 These fistulas are managed expec-
tantly for spontaneous closure in 1 to 3 mo after removal
of the feeding tube. A gastrocutaneous fistula that persists
requires surgical repair.3,4 The traditional operative tech-
nique widely used for treatment involves a layered clo-
sure. The fistula tract is excised, and the gastric wall is
separated from the fascia and the gastric defect is primar-
ily repaired. The abdominal wall is closed in a layered
fashion. This procedure requires a period of bowel rest
with nasogastric decompression and a 2-d to 5-d hospital
stay. We describe an innovative approach that is per-
formed entirely extraperitoneally, without the aid of en-
doscopy, and that can be performed in an ambulatory
setting.

MATERIALS AND METHODS

This was a retrospective study reviewing 21 patients over
an 8-y time span. The cases were performed by 2 pediatric
surgeons at a children’s hospital. This technique involves
inserting an 8 or 10 French Foley catheter into the
fistula tract; the stomach is then pulled up and the tract
exposed and excised using electrocautery. While under
traction, interrupted polyglycolic acid sutures are
placed to close the gastric and peritoneal defect without
fascial separation. The skin is subsequently closed with
interrupted nylon sutures (Figures 1 through 6). Pa-
tients were started on a diet 6 h postoperatively and
were discharged home on the same day unless a pre-
existing medical condition required additional hospital-
ization. The amount of time the gastrostomy tube had
been in place ranged from 1 y to 6 y. Indication for
gastrostomy placement included failure to thrive, se-
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Figure 1. Gastrocutaneous fistula.

Figure 2. Foley traction on the GCF tract.

Figure 3. Excision of the fistula tract.

Figure 4. Fistulous tract excised and extraperitoneal suture placed.

Figure 5. Full thickness extraperitoneal closure.

Figure 6. Skin closure.
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vere mental retardation, genetic disorders, and congen-
ital malformations as described in Table 1. An open
gastrostomy had been performed in 10 patients, while
the remaining had undergone laparoscopic placement.
Fifteen patients had a gastrostomy alone, and 6 had a
gastrostomy in combination with fundoplication. The
interval time from removal of the gastrostomy tube
to closure ranged from 3 wk to 1 y, with an average of
4.3 mo.

RESULTS

All patients recovered uneventfully. There were 2 com-
plications. One patient developed a recurrence of the
gastrocutaneous fistula requiring intraperitoneal lay-
ered closure. This patient had the initial extraperitoneal
closure 3 wk following removal of the gastrostomy

tube; he had severe irritation around the stoma at the
time of closure. He was 1 of the initial patients in our
series.

One patient, who was HIV/AIDS positive and immuno-
compromised, developed a superficial wound infection
that resolved with conservative management.

Eleven patients were ambulatory and were discharged on
a regular diet the day of surgery. Nine patients were
admitted for 2 to 3 d due to other comorbidities. One
patient remained hospitalized for 7 d secondary to other
medical comorbidities. All patients were started on a diet
on postoperative day 1. A few patients were observed to
have a small amount of leakage at the gastrocutaneous
fistula site postoperatively. This resolved spontaneously
after a short period of time.

Table 1.
Patient Demographics

Sex Age Comorbiditya Open Vs
Lapa

Duration
of GT

Interval to
Closure

NISSEN Length of
Stay Days

Complication

M 8 m FTT O 6 y 3 m Y 0 None

F 5 y Esophageal perforation O 5 y 4 wks N 0 None

F 19 m FTT L 3 y 6 m Y 0 None

M 10 m Trisomy 21, GERD L 2 y 2 wks Y 0 Recurrence

F 3 y S/p renal transplant O 1 y 3 wks N 2 None

M 2 m Kabuki syndrome O 5 y 2 m Y 7 None

M 1 y CPMR O 7 y 1 y N 2 None

F 22 m Unknown L 6 y 3 m N 0 None

M 1 day Long gap EA O 2 y 2 m N 0 None

M 5 m CPMR L 2 y 3 m N 2 None

F 2 m Cardiac disease 1 y 6 m Y 3 None

M 4 y Small bowel transplant O 6 y 1 y N 2 None

F 3 wks Tracheal mass O 4 y 2 m N 0 None

M 6 wks Multiple medical problems L 2 y 2 m N 0 None

F 2 m Prader Willi syndrome L 2 y 6 m N 0 None

F 2 m Multiple medical problems L 2 y 6 m N 2 None

F 6 y HIV/AIDS O 4 y 1 y N 1 Wound
infection

M 3 m Trisomy 21, AV canal defect L 3 y 6 m N 2 None

M 5 m CPMR L 4 y 3 m Y 0 None

F 3 m Gastroschisis O 15 m 2 m N 0 None

F 2 y FTT L 1 year 3 m N 1 None

aFTT (failure to thrive), O (open), L (Laparoscopic), EA (esophageal Atresia), GERD (Gastroesophageal reflux), CPMR (cerebral palsy
mental retardation).
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DISCUSSION

Gastrostomy tubes are commonly used in the pediatric
population to manage enteral feeding. This can be tem-
porary for short-term therapy or permanent. Gastrostomy
feeding tubes can provide a safe and physiologic method
of providing nutrition for patients with failure to thrive,
neurological disorders, and other conditions that impair
oral intake. If the underlying disease process can be cor-
rected, gastrostomy tubes are removed and the tract al-
lowed to close spontaneously. Previous studies1–4 have
demonstrated failure of closure with subsequent gastro-
cutaneous fistula formation 5% to 45% of the time. Non-
surgical management is initially attempted with the appli-
cation of silver nitrate and a pressure dressing. H2
blockers and proton pump inhibitors are also used at the
time of gastrostomy removal. Unfortunately, a number of
patients fail conservative therapy and surgical intervention
is indicated. The traditional layered closure technique
involves a hospital stay of an average of 3 d to 5 d and
requires nasogastric tube decompression and fasting for a
period of time postoperatively. While this technique has
proven to be quite successful in repairing the defect with
low recurrence rates, it involves substantial health care
costs and discomfort for patients and caregivers. More
recently, endoscopic techniques are being advocated with
placement of an endoclip to close the gastric defect in
conjunction with chemical cauterization to de-epithelial-
ize the fistula tract.5 Fibrin tissue glue has also been used
with some success.6 Most the data available for the above-

mentioned techniques involves case studies or small-scale
reviews, and the success of complete closure is question-
able. The extraperitoneal technique we describe has
lower morbidity, shorter hospital stay, and is more cost
effective than the traditional layered closure. Furthermore,
this approach is a simple technique that can be done
without the use of costly endoscopic equipment that may
not be readily available. Our data suggest that this tech-
nique is both safe and effective with low morbidity.
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