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Abstract Operations to treat complicated gastroesopha-
geal reflux disease (GERD) have become the third most
commonly performed general surgical procedure in large
pediatric centers, and many surgical techniques have
come into use to prevent gastroesophageal reflux. This
paper presents our experience with gastric tube cardio-
plasty, a new procedure described by Oktay Mutaf
(Mutaf procedure). Eleven children with GERD were
successfully operated on. The postoperative period was
uneventful, and all patients were symptom-free.
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Introduction

Over the last two decades, procedures for the relief of
gastroesophageal reflux (GER) have become among the
most commonly performed operations in large pediatric
surgical centers. This reflects the increased clinical
awareness of the problem rather than an increased
prevalence of the disease. Children with neurological
impairment who are unresponsive to medical treatment
are the single largest population suffering from gastro-
esophageal reflux disease (GERD). Unfortunately, de-
spite a large and ever-increasing clinical experience with
the operative management of complicated GER, con-

sensus on the optimal surgical management has not been
established [1].

Patients refractory to medical treatment with nutri-
tional, respiratory, esophageal, and other complications
(e.g., Sandifer syndrome) are candidates for surgical
management. The goal of all established operative
techniques is to obtain a high-pressure zone (HPZ) by
creating an intraabdominal esophagus of sufficient
length. Several techniques have been developed to
combat GER, starting with Nissen’s 360� and Thal’s
270� wraps around the prepared intraabdominal
esophagus. These two techniques are the most popular
ones used for the surgical management of childhood
GERD. However, due to unwrapping or dislocation of
the fundus, recurrences have been seen as early and late
postoperative complications [1, 2, 3, 4].

Oktay Mutaf first reported the results on 18 GERD
patients of a relatively simple technique of creating a
HPZ by stapling the lesser curvature around a 26–
30 French tube, thus extending the esophagus approxi-
mately 60 mm into the stomach [5, 6].

The aim of this paper is to present the early outcome
of the Mutaf procedure in our hands. We also compared
the stapling technique with a much cheaper method of
manual tubularization of the lesser curvature with
nonabsorbable suturing material.

Materials and methods

Eleven children aged between 1.5 months and 5 years
suffering from GERD refractory to medical treatment
were referred to our institution for surgical manage-
ment. The gender distribution was six males and five
females. They were all on a feeding regime that consisted
of thickened small volumes taken in a head-elevated
position, keeping this position for at least 2 h after
feedings. All patients were started on H2 receptor
blockers. The most prominent complication was
recurrent pneumonia since birth in all patients. On
examination, two patients, a 1.5-month-old female and a
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M. Şanal Æ M. Korkmaz Æ E. Karadağ Æ U. Kocabaşoğlu
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Department of Pediatric Surgery,
Kocaeli University Medical Faculty, Kocaeli, Turkey

Pediatr Surg Int (2004) 20: 326–328
DOI 10.1007/s00383-004-1191-x



2.5-month-old male, were found to have hiatal hernias,
and another nine suffered from severe weight loss. None
of the patients had oropharyngeal swallowing or
esophageal clearance problems. None of the patients
had a history of acute life-threatening episodes. Reflux
of gastric contents into the esophagus was demonstrated
using radionuclide studies, barium swallow, and 24-h
distal esophageal pH monitoring. The Mutaf procedure
was performed in all patients as soon as their conditions
were suitable for anesthesia.

The operation was performed with the patient in a
supine position under general anesthesia. After intra-
tracheal intubation, a 26 French PVC tube was placed
transorally following esophagoscopy. Abdominal access
was obtained via a midline upper abdominal incision.
The triangular ligament was divided and the liver re-
tracted laterally. A 2-cm-wide opening was made in the
gastroepiploic membrane to the left of the esophagus.
The lower jaw of a TA 60–3.5 stapling instrument was
placed through this opening along the posterior wall of
the stomach. The stapler was positioned adjacent to the
intragastric tube, which was vertically positioned par-
allel to the lesser curvature, and the titanium staples
were fired without cutting. Another TA 30–3.5 stapler
was fired as a second layer closely parallel to the first
row. As a result, a 60-mm-long gastric tube was created,
starting from the esophagogastric junction and traveling
along the lesser curvature down the stomach. A naso-
gastric tube was placed and the incision closed.

In five patients, the tube was constituted by suturing
three parallel rows (two 6 cm and one 3 cm in length),
using 2/0 nonabsorbable material resembling the staple
lines.

Results

Six male and five female children aged 1.5 months to
5 years underwent the Mutaf procedure for treatment of
GERD. No early or late operative complications were
encountered. Barium swallow studies obtained on the
4th postoperative day revealed the elongated intraab-
dominal esophagus and reconstructed His angle in all
cases (Fig. 1).

In all cases, GERD symptoms cleared rapidly after
the operation. The follow-up period was 11–27 months,
with a median of 15.5 months as of September 2003.

Discussion

Reflux of gastric contents into the esophagus is a very
common problem in children, especially in the newborn
and early infancy period. Complications of GER in
children can be summarized as nutritional, respiratory,
and esophageal. To prevent progression of serious
complications, surgical intervention is mandatory when
symptomatic GER is refractory to conservative treat-
ment. Although pediatric surgeons accept that surgical

management is a must, there is not an apparent con-
sensus among the established techniques, including
Nissen, Thal, and Boix-Ochoa, as to which is preferred
for the most favorable results [1, 2, 3, 4, 7]. All the
above-mentioned techniques are frequently used in
children, but they occasionally present with postopera-
tive complications such as unwrapping and slipping,
resulting in recurrence or esophageal clearance difficul-
ties and discomfort after meals.

According to Oktay Mutaf, the reason for the failure
seems to be inherent in the techniques themselves. In the
above-mentioned antireflux procedures, fundic or crural
muscles are sutured to the distal esophagus to create an
acute angle of His with various degrees of fundic wraps
(180–360º) around the esophagus. The fundus of the
stomach or the crura have very heavy and strong mus-
cles compared with the relatively weak esophageal
musculature. In a small child, this difference seems to be
accentuated compared with an adult. As a result, dia-
phragmatic and/or fundic contractions may be strong
enough to tear off a wrap shortly after the operation, or
as the child gets older and taller, the wrap may slip from
the distal esophagus, resulting in an obtuse angle of His
and a shortened intraabdominal esophagus [2].

Some surgeons have modified the earlier techniques
to prevent this high relapse rate. An adequate intraab-
dominal esophageal length is obtained by the procedure
known as Collis-Nissen, in which a gastric tube is cre-
ated with stapling, as in Collis but without cutting, and
then wrapping the fundus around [8, 9, 10]. The LaPlace
law can help explain the functioning of this technique.
The law states that in two hollow viscera with equal wall
tension, the pressure is higher in the viscous with a
smaller radius (P=T/r). Therefore, the narrow tube
created at the esophagogastric junction starts behaving
as the HPZ due to the formula mentioned above, and in

Fig. 1 Postoperative barium swallow study showing gastric tube
and elongated intraabdominal neoesophagus and the reconstructed
angle of His
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the case of the lower esophageal sphincter, incompetence
becomes the new antireflux barrier [6, 9, 10].On the other
hand, even the increased length of the intraabdominal
neoesophagus can be the cause of success in preventing
GER.

In conclusion, a 60-mm-long gastric tube fashioned
from the lesser curvature of the stomach behaves as an
abdominal esophagus with a higher pressure compared
with that of the stomach. There seems to be no physical
basis for extending the maneuver by wrapping the fun-
dus around this already-functioning tube. In our hands,
the stapling and the described simple suturing tech-
niques were equally effective as a good antireflux pro-
cedure in a follow-up period of up to 27 months.
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