Redo Fundoplication in Infants and Children With Recurrent
Gastroesophageal Reflux
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® The Nissen fundoplication is well established as the
surgical treatment for medically refractory gastroesophageal
reflux (GER) in childhood. Recurrent GER following fundopli-
cation is a challenging problem with a reported incidence
ranging from 0% to 12%. From January 1974 to January
1989, 286 children have been treated for GER with Nissen
fundoplication and gastrostomy tube placement at the Uni-
versity of Michigan C.S. Mott Children’s Hospital; 242 of
these children have been followed for an average of 30
months, the remaining 44 have been lost to follow-up.
Twenty-nine children {12%) have developed recurrent refiux
following fundoplication. Medical management with thick-
ened upright feelings, gastrostomy feedings, or gastrojejunos-
tomy tube feedings has been successful for 11 children with
control of reflux symptoms. Five additional children who
were treated nonoperatively died of coexistant medical
problems within 2 months following documentation or recur-
rent reflux. The remaining 13 children have required redo
fundoplication for wrap disruption or herniation, and an
additional six children, initially treated at other institutions,
have also undergone redo fundoplications. One other child
treated at this hospital required redo fundoplication for a
postoperative partial gastric volvulus causing gastric outlet
obstruction. Of the 20 children who have undergone a second
Nissen fundoplication, 16 (80%) are doing well without
recurrent GER. Four children have developed recurrent GER
with wrap disruption; 1 is doing well following a third
fundoplication, 2 have been managed successfully with con-
tinuous feedings via gastrojejunostomy feeding tubes, and a
fourth child died of complications related to a recurrent
tracheoesophageal fistula. Conservative management with
gastrojejunal tube feedings should be considered in the
initial management of children with recurrent GER following
fundoplication. If necessary, redo Nissen fundoplication,
although technically difficult, is associated with a good
outcome in the majority of children and is indicated for
refractory recurrent GER following a failed antireflux proce-
dure.
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HE NISSEN fundoplication is well established as
the surgical treatment for medically refractory
gastroesophageal reflux (GER) occurring in child-
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hood. Several studies have documented the efficacy
of this procedure in controlling reflux with acceptable
perioperative morbidity and mortality."® However,
GER can recur following fundoplication with a re-
ported incidence ranging from 0% to 12%."° Recur-
rent GER in this setting is usually secondary to
loosening or disruption of .the fundal wrap. The
surgical management of children with this complica-
tion can be very challenging due to their generally
poor nutritional status and to the frequent coexist-
ence of neurological dysfunction with poorly con-
trolled movement or seizure disorders that may
predispose to wrap breakdown. Further, the dense
intraabdominal adhesions that often develop follow-
ing this type of surgery can complicate surgical repair
of the disrupted fundoplication. Over the past 15
years, 35 children with Nissen fundoplication failures
have been treated at the University of Michigan C.S.
Mott Children’s Hospital. We have studied this group
of children in an effort to determine the role and
success of the redo Nissen fundoplication in the
management of wrap failure and recurrent GER.

MATERIALS AND METHODS

From January 1974 to January 1989, 286 children have been
treated for GER with Nissen fundoplications at the C.S. Mott
Children’s Hospital. A review of the hospital records of these
patients was performed. Two hundred forty-two of these children
have been followed for an average of 30 months; the remaining 44
have been lost to follow-up. Since 1974, antireflux surgery at this
institution has been standardized and consists of a Nissen fundopli-
cation together with a posterior gastropexy as well as placement of
a feeding gastrostomy in all mentally retarded children and all
patients less than 2 years of age.” Twenty-nine children (12%)
developed recurrent reflux following fundoplication, and an addi-
tional 6 patients who had undergone initial fundoplication at
another institution were also treated for recurrent reflux following
fundoplication failure. One other child treated at this hospital
required redo fundoplication for a postoperative partial gastric
volvulus causing gastric outlet obstruction. The sex, age, symptoms
at the time of recurrence, physical condition, treatment, and
outcome were reviewed for each child in this series. Follow-up data
were obtained via clinic visits and phone contacts with patients’
families.

RESULTS

Of the 36 patients with failure of their initial
fundoplication, 22 were boys and 14 were girls, with
age at the time of initial fundoplication ranging from
2 months to 20 years. Thirty-one of the 36 children
were mentally retarded, and a seizure or movement
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disorder was documented in 21 of these children.
Vomiting was the most common presenting symptom
of recurrent reflux, which occurred an average of 14
months following the initial fundoplication (Table 1).
Recurrent reflux in each child was documented with
upper gastrointestinal radiography or esophageal pH
monitoring using well-established criteria.>"!

For a variety of reasons, 16 of the children with
recurrent reflux were treated medically with thick-
ened upright feedings, continuous gastrostomy feed-
ings, or enteral feedings through a fluoroscopically
placed gastrojejunal tube (Table 2). Five of the
patients died of coexistent medical problems within 2
months following documentation of recurrent reftux.
All these children were severely debilitated, with
recurrent reflux exacerbating their tenuous medical
status. The remaining 11 patients treated nonopera-
tively have all done well with appropriate weight gain
for age, elimination of aspiration, and reasonable
control of reflux symptoms.

Nineteen children have required redo Nissen fun-
doplication for severe recurrent symptoms that could
not be successfully managed medically, and one other
child underwent redo fundoplication for an early
postoperative gastric outlet obstruction. Of the 20
children who have undergone redo fundoplication, 16
are asymptomatic without GER at an average fol-
low-up of 28 months. Intraoperative findings at the
time of redo fundoplication are noted in Table 3. The
incidence of postoperative complications following
the second fundoplication was 30% (Table 4). Four of
these children have developed recurrent GER follow-
ing their second fundoplication; 1 of these patients is
doing well following her third fundoplication; 2 have
been managed successfully with continuous gastroje-
junal feedings, and the fourth child died of complica-
tions related to a recurrent tracheoesophageal fistula.

DISCUSSION

Recurrent GER is a well documented complication
of the Nissen fundoplication with an incidence of
12% in this series of 242 children. The management
of this complication is challenging because most of
the children with recurrent reflux are malnourished
and mentally retarded, with many having poorly

Table 1. Presenting Symptoms of Recurrent Reflux
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Table 2. Indications for Nonoperative Management

of Recurrent GER
No. of
Indication Children
Poorly controlied seizures 10
Poor operative risk b*
Tolerated gastrojejunal feeds 2
Tolerated oral feedings 1
Asymptomatic; dilatable stricture 1

*Indicates 3 patients with seizures.

controlled movement or seizure disorders that may
predispose to wrap disruption.”” Furthermore, opera-
tive correction with redo fundoplication is often
technically challenging due to dense intraperitoneal
adhesions that frequently develop after an initial
antireflux procedure. Therefore, the risk of reopera-
tion must be carefully considered prior to undertak-
ing a second fundoplication.

Recurrent reflux following fundoplication may be
secondary to a variety of anatomic and functional
abnormalities. For adult patients, Hill et al" classify
fundoplication failures into failures due to: (1) a
patulous or incompetent initial repair; (2) a slipped
repair in which the wrap slips to encircle the stomach;
(3) complete or partial disruption of the wrap; (4)
gastroesophageal obstruction due to a tight wrap; and
(5) intussusception of the gastric mucosa cephalad to
the fundic wrap.

In the pediatric age group, wrap disruption appears
to be the primary cause of recurrent reflux, with 14 of
20 reoperated patients in this series having wrap
disruption documented intraoperatively as the cause
of recurrent reflux. These data are supported by other
large series in which wrap disruption was the primary
etiology for recurrent reflux."* Paraesophageal herni-
ation has also been noted following pediatric fundopli-
cation,"*"'* although only 4 patients in this group of
242 patients had this complication documented. These
were all small hernias and, because all 4 patients were
asymptomatic, operative intervention was not consid-
ered necessary.

The causes of wrap disruption following fundoplica-
tion remain speculative. The concept of “recurrence
risk factors” has been suggested for adults,” and

Table 3. Intraoperative Findings at the Time of Redo Fundoplication

No. of
Symptom No. of Children Intraoperative Findings Chiidren
Vomiting 28 Wrap disruption 14
Aspiration 3 Patulous wrap 2
Failure to thrive 3 Hiatal hernia 2
Posturing 1 Slipped wrap 1
Gastric obstruction 1 Gastric volvulus 1
Total 36 Total 20
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Table 4. Complications Following Redo Fundoplication

in 20 Children
No. of
Complication Children
Bleeding gastric ulcer 1
Small bowel obstruction 2
Gastric leak 1
Intraabdominal abscess 1
Wound infection 1
Total 6

seems valid for children as well. In this series, 31 of 36
children with recurrent reflux were mentally re-
tarded, with two-thirds of this group having severe
seizure disorders. In addition, severe pulmonary dys-
function was present in over 40% of patients with
recurrent reflux. These findings have been strongly
confirmed by other investigators,'” who have sug-
gested that mental retardation, presence of a seizure
disorder, and presence of pulmonary insufficiency are
all recurrence risk factors for children following
antireflux surgery.

In addition to these risk factors, severe technical
points have been implicated as contributing to fun-
doplication failure. Inadequate mobilization of the
gastroesophageal junction, fundus, and cardia is
thought to increase the risk of wrap disruption,
particularly in children with increased abdominal
pressure due to movement disorders, aerophagia, or
constipation.”” Dedinsky et al also emphasize the
importance of limiting the wrap length to 3 to 4 cm of
intraabdominal esophagus with minimal downward
traction on the thoracic esophagus to prevent hernia-
tion of an elongated wrap into the mediastinum.'
Finally, an accurate crural repair has been clearly
demonstrated as critical to a successful fundoplica-
tion. Paraesophageal herniation, often accompanied
by reflux, can occur following Nissen fundoplication
and appears related to failure to perform an adequate
crural repair.>>" The authors routinely perform a
posterior gastropexy and crural reapproximation in
all fundoplications and have had a 2% incidence of
paraesophageal herniation. The importance of crural
reapproximation can not be overemphasized.

The etiology of the increased Nissen failure rate
among children with neurological impairment has not
been well elucidated. Poorly controlled seizures,
constipation, and aerophagia all may predipose to
wrap disruption by raising intraabdominal pressure.
We attempt to optimize seizure control and pulmo-
nary toilet preoperatively and to routinely place
gastrostomy tubes in all mentally retarded patients
both to augment nutrition and to prevent “gas bloat-
ing” and wrap distention in the early postoperative
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period. Recently, a strong correlation between GER
and delayed gastric emptying has been documented
in neurologically impaired children, with evidence
suggesting that delayed gastric emptying may predis-
pose to postoperative wrap failure as well as early
satiety, bloating, and gagging following fundoplica-
tion.'"*"” A pyloroplasty in conjunction with fundopli-
cation is indicated when delayed gastric emptying is
demonstrated preoperatively, and it is now planned
to evaluate neurologically impaired children undergo-
ing fundoplication with preoperative radionuclide
gastric scintography.

The management of recurrent reflux is difficult.
For children with poorly controlled seizures or with
concurrent illnesses that place them at markedly
increased operative risk, recurrent reflux has been
initially treated conservatively with either continuous
feedings through a fluoroscopically placed gastrojeju-
nal tube or with upright, thickened oral feedings.
These methods have allowed successful nonoperative
management of 11 of the 36 children with recurrent
reflux.

Without question, surgical management with a
second Nissen fundoplication is preferred for chil-
dren without multiple concurrent medical problems
and for higher-risk children in whom conservative
management has been unsuccessful. Of the 20 chil-
dren who underwent redo fundoplications, 16 (80%)
have had good results with elimination of reflux
symptoms. Standard operative principles including
the avoidance of wrap tension, creation of an accu-
rate crural repair, and treatment of concurrent gastric
stasis with pyloroplasty are essential for the success of
a sccond fundoplication. A transabdominal rather
than transthoracic approach is preferred for redo
fundoplication surgery because it is generally less
morbid with success rates comparable to those re-
ported for transthoracic repairs in adults.” Despite
the technical difficulties of such a procedure, these
data as well as those from other pediatric surgical
centers document that satisfying results can be
achieved with redo fundoplication for recurrent re-
flux.”?

Recurrent GER following Nissen fundoplication
occurs frequently and is generally related to wrap
disruption. Risk factors for fundoplication failure
include neurological impairment, pulmonary disease,
and the presence of a seizure disorder. Conservative
management should be considered in the initial
treatment of high-risk children with recurrent GER.
If necessary, redo fundoplication is associated with a
good outcome in the majority of children, and is
indicated for refractory recurrent GER following a
failed antireflux procedure.
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