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a b s t r a c t 

Background: Redo fundoplication (RF) is the most common surgical treatment for recurrent gastroe- 

sophageal reflux disease (GERD) in children, but outcomes after RF are rarely reported. The aim of this 

study was to assess short- and long-term outcomes after RF in childhood. 

Methods: The study is a follow-up study of patients undergoing RF from 2002 to 2020 at a teriary care 

center. Patients/parents were sent questionnaires recording symptoms of recurrent GERD, troublesome 

side-effects and satisfaction. Retrospective chart review was also performed. 

Results: 24/28 (86%) patients were included median 9 (1.6 months–17.7 years) years after RF. 16 (67%) 

had neurologic impairment. Indications for RF was recurrence of GERD ( n = 18), discomfort or dysphagia 

from a herniated wrap ( n = 5) and dysphagia from a slipped fundoplication ( n = 1). Median operating 

time was 128 (95–250) min. Six (25%) patients experienced early major complications, of which two were 

gastrostomy related. 

Five (21%) patients experienced recurrence after RF. Three of these were symptom free at follow-up with 

medical treatment or re-RF. The most common symptom at follow-up was stomach pain (37%) and exces- 

sive flatulence (38%). 18/22 (95%) patients/parents would choose RF again, and 21/22 would recommend 

RF to someone in a similar situation. 

Conclusions: RF is successful in treating recurrent GERD after primary fundoplication, and pa- 

tient/parental satisfaction is high. 

© 2021 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Introduction 

Fundoplication is one of the most commonly performed ma-

jor gastrointestinal surgical procedures in pediatric patients. Indi-

cations for fundoplication are symptoms or complications of gas-

troesophageal reflux (GER) disease (GERD) not sufficiently relieved

with conservative treatment [1] . Most patients report initial dis-

appearance of GER symptoms after fundoplication, but a substan-

tial number of patients experiences recurrent GERD after some

time. A systematic review from 2011 including studies with at least

six months follow-up after primary fundoplication, reported recur-

rence of symptoms in 4–30% [2] . When recurrence occurs, there is

no agreed-on algorithm for treatment. Treatment options include

conservative management, redo fundoplication (RF), jejunal feeding

either through a transgastric jejunal (TGJ) tube or a jejunostomy,
Abbreviations: GER, gastroesophageal reflux; GERD, gastroesophageal reflux dis- 

ease; NI, neurologic impairment; RF, redo fundoplication; TGJ, transgastric jejunal; 

UGI, upper gastrointestinal. 
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parenteral nutrition, or esophagogastric disconnection and Roux-

en-Y esophagojejunostomy [1 , 3–5] . 

In most centers, RF is the most common surgical option to treat

recurrent GERD. Despite being the primary choice of surgical treat-

ment, the literature is sparse on outcome after RF in children. Most

studies are small retrospective case series and often only re-RF

rates are reported [3 , 6–11] . The re-RF rate varies from 6 to 26% [7–

12] . However, the re-RF rate does not reflect the true recurrence

rate since some patients are treated conservatively, and some un-

dergo other interventions than re-RF. In line with this, when re-

currence after RF was defined as vomiting and objectively proven

GER, two studies including 81 and 35 children, reported higher re-

currences rate after RF; 42% and 25%, respectively [3 , 6] . Only one

previous study has assessed outcome after RF beyond retrospec-

tive chart reviews. In this study including 31 children, family mem-

bers reported that 61% of the children were back on anti-secretory

drugs, and 45% vomited regularly median 3.6 years after the RF

[13] . Even more concerning was that only 17% of the parents were

satisfied with the outcome of the RF [13] . 

Due to the paucity of studies on outcome after RF in children,

and especially the lack of studies where patients’ and parents’ eval-

uation of outcome has been addressed, we undertook this study
under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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where the main aim was to report frequency of recurrent GERD

and troublesome symptoms after RF. Furthermore, we wanted to

explore the short-term complication rate and patient and parental

satisfaction with the RF. 

2. Methods 

2.1. Study design and patients 

The current study is a cross sectional follow-up study of out-

come in pediatric patients under 18 years undergoing RF between

January 2002 and July 2020 at Oslo University Hospital Rikshos-

pitalet. This is a tertiary pediatric surgery referral center, with an

average of twelve primary fundoplications per year, and neurolog-

ically impaired (NI) children constitute around half of the patients

[14] . The patients were identified from a surgical logbook. Patients

who had undergone primary fundoplication at other hospitals were

also included. Exclusion criteria were patients who were no longer

alive or had emigrated. Data were collected by questionnaires and

chart reviews. All fundoplications, both primary and redo, were

performed with the Nissen technique by at least one attending sur-

geon. 

Patients and/or parents got the questionnaires by mail in the

period from November 2019 to August 2020. The questionnaires

were filled out by parents of NI children and non-NI children be-

low 12 years, by non-NI patients over 16 years, and by both non-

NI patients between 12 and 16 years and their parents. Patients or

parents were contacted by one of the authors if they had questions

or symptoms that might be related to the fundoplication, and they

were offered appropriate investigations if indicated. 

Patients that already were included in a randomized controlled

trial comparing laparoscopic and open fundoplication at our cen-

ter, were not separately approached for this study since questions

about postoperative outcome covered the same topics in the ran-

domized trial as in this study [14-16] . In the randomized trial, pa-

tients were interviewed one, two, four and twelve years postoper-

atively, recording signs of recurrent GERD, troublesome side effects

and parental/patient satisfaction. 

2.2. Questionnaire 

The questionnaire sent to patients and parents included ques-

tions about heartburn, vomiting, regurgitation, abdominal pain,

dysphagia, discomfort during meals, retching, belching, and ex-

cessive flatulence. The questions were derived from the Pediatric

Quality of Life Inventory Gastrointestinal Symptoms Scale [17] . An-

swers were given on a 5-point Likert scale (0: never, 1: Almost

never, 2: Sometimes, 3: Often, 4: Almost always). When analyzing

the results, the answers were transformed into dichotomous vari-

ables; 3 and 4 were reported as “yes” and 0, 1 and 2 as “no”. The

questionnaire also addressed use of anti-secretory drugs (yes/no), if

the patients had undergone any investigations for recurrent GERD

or experienced any side effect of the fundoplication (yes/no and if

yes, what had been done). The patient or parents were also asked

if they had any questions related to the surgery or if they wanted

investigations for symptoms that may be related to the fundopli-

cation. Lastly, the questionnaire recorded satisfaction with the redo

NF: “With the benefit of being able to look back, would you choose

a RF again?” and “Would you recommend a RF to others in a sim-

ilar situation?” (yes/probably yes/do not think so/no/unsure). 

2.3. Retrospective chart review 

Patient demographics, perioperative data regarding both the

primary fundoplication and the RF, time from primary fundopli-

cation to RF, and results from all investigations for GERD after the
Please cite this article as: M. Kvello, C.K. Knatten, T.J. Fyhn et al., Short an
Pediatric Surgery, https://doi.org/10.1016/j.jpedsurg.2021.05.012 
primary fundoplication and RF were recorded retrospectively. Re-

currence of GERD was defined as symptoms of GERD and investiga-

tions confirming GER and/or herniated wrap. Indication for RF was

registered as free text and categorized based on main complaint.

NI was defined as a static or progressive, central or peripheral neu-

rologic condition associated with chronic functional or intellectual

impairment [18] . Complications during the first 30 postoperative

days after the RF were graded according to the Clavien Dindo clas-

sification [19] . Grade 3 complications or higher were considered

major complications. 

2.4. Ethics 

The study was approved by the hospital’s commission for per-

sonal security (19/22925). Consent was obtained from parents of

patients under 12 years and NI patients, from both parents and

patients between 12 and 16 years, and from patients only if older

than 16 years. 

2.5. Statistics 

Data were presented with descriptive statistics; categorical data

as frequencies and percentages and numerical data as median and

range using IBM SPSS Statistics for Windows Version 25.0 (IBM,

Amonk, NY). 

3. Results 

3.1. Patients 

31 patients underwent a RF during the study period. Three were

excluded; one had emigrated, and two were no longer alive. Six

patients were already included in the above-mentioned random-

ized trial. Consequently, questionnaires were sent to 22 patients,

and replies received from 18 (2 by patient only, 4 by both patient

and parents and 12 by parents only). Thus, 24 out of 28 eligible

patients (86%) were included in the current study, and the median

follow up time was 9 (1.6 months-17.7 years) years. 

The majority (67%) of patients had NI, and only 21% had no co-

morbidity ( Table 1 ). The primary fundoplications were performed

according to the Nissen technique, and hiatal closure was per-

formed in all. A gastrostomy was established before or concomi-

tantly with the RF in 17 (74%) patients. The median time from pri-

mary fundoplication to RF was 2.8 years (2 days-13 years). The RFs

were performed by seven consultants. There were almost always

two consultants performing the procedure, and senior author K.B

was involved in 18/24 procedures. 

3.2. Investigations before RF 

All 24 patients had at least one investigation showing recurrent

GER before the RF. Eight had a reflux index > 4 on 24-h pH moni-

toring, eight patients had GER on upper gastrointestinal (UGI) con-

trast study, and radiographic or endoscopic wrap herniation was

demonstrated in 18 patients. 

3.3. Indications for RF and perioperative data 

The most common reason for RF was recurrence of GER symp-

toms such as heartburn, regurgitation and/or vomiting not satisfac-

torily relieved by conservative treatment ( n = 18, 75%). In five pa-

tients, the indication for RF was discomfort or dysphagia assumed

to be caused by a herniated wrap. One of these patients presented

with severe pain the first postoperative day and was reoperated

the second day. Lastly, in one patient, the RF was performed be-

cause of dysphagia, and the UGI contrast study suggested that the
d long-term outcomes after pediatric redo fundoplication, Journal of 
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Table 1 

Demographics of 24 patients undergoing redo fundoplication at Oslo University Hospital in the period 2002–2020. 

N = 24 

Age at primary fundoplication, median (range) 3 years (2.6 months–14.3 years) 

Age at redo fundoplication, median (range) 9 years (1.0–16.0 years) 

Male, n (%) 14 (58%) 

Comorbidity 

Neurologic impairment, n (%) 16 (67%) 

Repaired esophageal atresia, n (%) 3 (13%) 

No comorbidity, n (%) 5 (21%) 

Primary fundoplication, open/laparoscopic 10/14 

Follow up time after redo fundoplication, median (range) 9 years (1.6 months–17.7 years) 

Table 2 

Perioperative findings from redo fundoplication in children. 

N = 24 

Intact and herniated wrap 9 (38%) 

Disrupted and herniated wrap 9 (38%) 

Disrupted wrap 5 (21%) 

Fundoplication wrapped around upper part of stomach 1 (4%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fundoplication was wrapped around the upper part of the stomach

(slipped Nissen). 

RF was performed laparoscopically in five patients, of whom all

had the primary fundoplication done laparoscopically. One of these

procedures was converted because of extensive adhesions. The op-

erating time, available in 18 (85%) patients, was median 128 (95–

250) min. Wrap herniation was confirmed in all 18 patients where

it was demonstrated at preoperative investigations, and the wrap

was intact in half of these ( Table 2 ). In one patient the wrap had

slipped and was situated around the upper part of the stomach as

shown on the preoperative barium swallow. A hiatal closure was

performed in 22 (92%) patients. A Gore-Tex mesh was used to re-

inforce the hiatal closure in two patients because of weak crural

muscles. 

Concomitant procedures were performed in seven (29%) pa-

tients; pyloroplasty ( n = 2), pyloroplasty and gastrostomy ( n = 1),

umbilical hernia repair ( n = 1), removal of a pyloric hamartoma

( n = 1), endoscopic dilation of esophageal stricture ( n = 1), and

Roux-en-Y-jejunostomy ( n = 1). The Roux-en-Y jejunostomy was

performed to provide jejunal feeding in a patient with severe in-

testinal dysmotility. The RF in this patient was performed because

a herniated wrap was believed to cause discomfort. 

3.4. Early postoperative complications after RF 

Twenty early postoperative complications occurred in 12 (50%)

patients; four grade I complications (pneumothorax ( n = 1), wound

infection ( n = 1), dislocated gastrostomy tube ( n = 1), gastros-

tomy site infection ( n = 1)), ten grade II complications (pneumo-

nia ( n = 5), infection of unknown origin ( n = 2), bleeding need-

ing transfusion ( n = 1), wound infection ( n = 1), central venous

catheter related infection ( n = 1)) and six grade IIIB complica-

tions (revision of a central venous catheter ( n = 2), gastrointestinal

bleeding necessitating endoscopy and blood transfusion ( n = 1),

gastrostomy revision with drainage of peristomal abscess ( n = 1),

dislocated gastrostomy tube reinserted under general anesthesia

( n = 1), respiratory problems requiring reintubation ( n = 1)). 

3.5. Long term outcomes after RF 

Five (21%) patients had recurrent GERD after redo NF ( Table 3 ).

Three had NI, one had previous esophageal atresia, and one had no

comorbidity. Only one patient had more than one RF. This patient
Please cite this article as: M. Kvello, C.K. Knatten, T.J. Fyhn et al., Short an
Pediatric Surgery, https://doi.org/10.1016/j.jpedsurg.2021.05.012 
had no comorbidity, underwent a third RF due to recurrent symp-

toms and later a fourth RF due to a herniated wrap, and is now

without symptoms. Based on the follow-up questionnaire, three of

the five patients had, with appropriate treatment, either no symp-

toms or improved symptoms compared to before the RF ( Table 4 ).

The two patients with persisting symptoms had investigations con-

firming recurrent GERD and reported vomiting at follow-up. They

did not receive satisfactory treatment for their symptoms. Further-

more, three patients used PPI for other indications than GERD; gas-

tritis ( n = 2), to reduce gastric secretion because of severe gas-

trointestinal dysmotility ( n = 1). 

The most reported gastrointestinal symptoms at follow-up were

troublesome flatulence and abdominal pain ( Table 4 ). One patient

with new onset retching and one patient who got delayed gastric

emptying after the RF had been successfully treated with insertion

of a TGJ feeding tube. Four parents and one patient were contacted

by telephone because they wanted further follow-up. In addition,

one patient had been operated two months and two years after

the RF because of adhesion ileus. 

Questions regarding satisfaction with outcome after the RF

were answered by 22/24 (92%). 18 (82%) would choose RF again.

Three would not, two were parents of patients with stomach pain

and a herniated wrap and one patient with uncharacteristic up-

per abdominal pain, where endoscopy was normal. One parent of

a child without any symptoms was unsure if she would choose RF

again. Lastly, 21 (96%) said they would recommend RF to someone

in a similar situation. 

4. Discussion 

This study on short and long-term outcome after RF in child-

hood demonstrates that most patients were successfully treated for

their recurrent GERD. A large majority of parents and patients was

satisfied with the outcome and would recommend RF to others

in a similar situation. Those who experienced recurrent GERD or

troublesome side effects after the RF, could often be satisfactorily

treated without a new RF. 

The most commonly reported results after both primary fundo-

plication and RF are recurrence and re-RF rates. Previous studies

have reported symptomatic recurrence after RF in 25–45% of pa-

tients [3 , 6 , 13] . Thus, our finding of recurrent GERD in 21% is com-

parable to what has been reported earlier. Only one patient in our

study underwent a re-RF (4%), reflecting previous findings of re-

RF in 6–26% of patients [7–12] . Many pediatricians and pediatric

surgeons assume that the success rate is considerably lower after

RF than after primary fundoplication [9 , 10 , 20] . Interestingly, the re-

currence rate after RF was similar to the recurrence rate after pri-

mary fundoplication at our center, questioning the opinion of sig-

nificantly poorer results after RF [15] . 

Most patients reported no GERD symptoms at follow-up. Some

mentioned early satiety and excessive flatulence, which are com-

mon complaints also after primary fundoplication [21] . Another

frequently reported symptom was stomach pain. This is a symptom
d long-term outcomes after pediatric redo fundoplication, Journal of 
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Table 3 

Patients with recurrent gastroesophageal reflux disease after redo fundoplication. 

Patient Presenting symptoms Objective findings Treatment Status at follow up 

#1 Vomiting Reflux index > 4. Macroscopic 

esophagitis on endoscopy. 

PPI No symptoms 

#2 Vomiting and abdominal pain GER and wrap herniation on UGI PPI Persistent symptoms, parents 

reluctant to further surgical treatment 

#3 Vomiting and regurgitation Reflux index > 4. Redo 

fundoplication x2 

No symptoms 

#4 Abdominal pain Wrap herniation on UGI PPI Improved symptoms 

#5 Abdominal pain, vomiting and 

respiratory symptoms 

Wrap herniation on UGI PPI Persistent symptoms, referred for 

jejunal feeding 

Table 4 

Symptoms occurring “often” or “almost always” in patients median 9 years after 

redo Nissen fundoplication. Not all questions were applicable to all patients. 

Symptoms N = 24 

Vomiting 8% (2/24) 

Regurgitation 0% (0/22) 

Heartburn 0% (0/8) 

Stomach pain 37% (7/19) 

Retching 17% (4/24) 

Discomfort during meals 17% (3/18) 

Excessive flatulence 39% (9/23) 

Dysphagia 25% (2/8) 

Belching 18% (3/17) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

that is difficult to interpret, especially in NI patients. Retching in NI

patients may be present before fundoplication or may occur after

surgery [22] , and has been linked to increased risk of wrap hernia-

tion or disruption [23] . One patient experience new onset retching

after the RF, which was completely resolved after initiating jeju-

nal feeding, supporting jejunal feeding as a treatment option for

severe post-fundoplication retching [24] . 

Almost all patients and parents were satisfied with the outcome

of the RF. In contrast, the only other study that has addressed

satisfaction after RF in children, found that only 17% of parents

were satisfied [13] . One explanation for the discrepancy may be

the definition of satisfaction. Baerg and coworkers defined satisfac-

tion as improvement of GERD symptoms and that parents would

proceed with fundoplication again. We separated these two mea-

sures and found that most parents were satisfied even if their child

had recurrence or troublesome side effects. Another explanation

for this surprising finding could be that symptoms were less se-

vere compared to before the RF and often could be managed suc-

cessfully without surgery. Furthermore, all patients had tried con-

servative treatment without satisfactory effect, and this may have

contributed to tolerance for mild GERD symptoms and troublesome

side effects. 

Deciding how to treat recurrent GERD after RF that is unrespon-

sive to antireflux medication, is challenging. In this series, none but

one patient had a third fundoplication. Reluctance to undertake a

third fundoplication is in line with results from other series [6] . Je-

junal feeding is an alternative to primary fundoplication in NI pa-

tients, and may be even more relevant if recurrence occur after

RF [1 , 4 , 25] . Total esophagogastric dissociation is another treatment

option [5 , 26] . 

RF is technically more challenging than primary fundoplica-

tion, particularly after open surgery. Consequently, operation time

is longer and the complication rate higher. In this series the mean

operation time of 128 min is comparable with other studies report-

ing mean operating time for RF from 82 to 177 min [10 , 27] . We

previously reported operating times of 89 and 150 min for open

and laparoscopic fundoplication, respectively, reflecting that RF is

a more complicated procedure than a primary fundoplication [28] .
Please cite this article as: M. Kvello, C.K. Knatten, T.J. Fyhn et al., Short an
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Half of the patients experienced early postoperative complica-

tions, and a third of complications were major. There are few pre-

vious reports on complication rates after RF. In a study of 130 chil-

dren undergoing RF, Dalla Vecchia and coauthors reported postop-

erative complications in 35% [9] . We have previously reported early

complications in half (54%) of patients after primary fundoplication

of whom one in ten were major, supporting the opinion of RF as a

technically demanding procedure [28] . 

Five patients or parents wanted follow-up because of trouble-

some symptoms. Two adult NI patients were according to parents

not properly handled by the local healthcare providers. Both pa-

tients had symptoms from a herniated wrap. These cases show that

transition from pediatric to adult health care is important also for

children having undergone fundoplication, since recurrence may

occur many years after the RF, and symptoms, particularly in NI

patients, may be difficult to interpret [29 , 30] . 

Major strengths of this study are that we obtained pa-

tient/parent reported outcome measures and the long follow-up.

The main limitation is the low number of patients. It would have

strengthened the study if all patients had undergone postoperative

investigations and if validated questionnaires for GERD had been

applied. 

In conclusion, this study finds that most patients undergoing

RF were successfully treated. Regardless of recurrence or not, the

patient and parental satisfaction was high. Based on these re-

sults and what is known in the literature, we believe that RF is a

suitable treatment alternative when primary fundoplications fails.

Careful patient selection and involvement of patients and parents

in shared decision-making is important. 

Declaration of Competing Interest 

The authors declare that they have no known competing finan-

cial interests or personal relationships that could have appeared to

influence the work reported in this paper. 

Levels of evidence 

Treatment study level IV 

Funding sources 

This research did not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors. 

PPI: Proton pump inhibitor 

GER: Gastroesophageal reflux 

UGI: Upper gastrointestinal contrast study 

References 

[1] Rosen R, Vandenplas Y, Singendonk M. Pediatric Gastroesophageal Reflux Clini-
cal Practice Guidelines: joint Recommendations of the North American Society

for Pediatric Gastroenterology, Hepatology, and Nutrition and the European So-
ciety for Pediatric Gastroenterology, Hepatology, and Nutrition. J Pediatr Gas-

troenterol Nutr 2018;66:516–54. doi: 10.1097/MPG.0 0 0 0 0 0 0 0 0 0 0 01889 . 
d long-term outcomes after pediatric redo fundoplication, Journal of 

https://doi.org/10.1097/MPG.0000000000001889
https://doi.org/10.1016/j.jpedsurg.2021.05.012


M. Kvello, C.K. Knatten, T.J. Fyhn et al. / Journal of Pediatric Surgery xxx (xxxx) xxx 5 

ARTICLE IN PRESS 

JID: YJPSU [mNS; June 24, 2021;0:22 ] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2] Mauritz F, van Herwaarden-Lindeboom M, Stomp W. The effects and ef-

ficacy of antireflux surgery in children with gastroesophageal reflux dis-

ease: a systematic review. J Gastrointest Surg 2011;15:1872–8. doi: 10.1007/
s11605-011-1644-1 . 

[3] Lopez-Fernandez S, Hernandez F, Hernandez-Martin S. Failed Nissen fundopli-
cation in children: causes and management. Eur J Pediatr Surg 2013;24:079–

82. doi: 10.1055/s- 0033- 1351664 . 
[4] Livingston MH, Shawyer AC, Rosenbaum PL. Fundoplication and gastrostomy

versus percutaneous gastrojejunostomy for gastroesophageal reflux in children

with neurologic impairment: a systematic review and meta-analysis. J Pediatr
Surg 2015;50:707–14. doi: 10.1016/j.jpedsurg.2015.02.020 . 

[5] Peters RT, Goh YL, Veitch JM. Morbidity and mortality in total esophagogastric
dissociation: a systematic review. J Pediatr Surg 2013;48:707–12. doi: 10.1016/

j.jpedsurg.2012.11.049 . 
[6] Pacilli M, Eaton S, Maritsi D. Factors predicting failure of redo Nissen

fundoplication in children. Pediatr Surg Int 2007;23:499–503. doi: 10.1007/

s0 0383-0 06-1859-5 . 
[7] Bansal S, Rothenberg SS. Evaluation of laparoscopic management of recurrent

gastroesophageal reflux disease and hiatal hernia: long term results and eval-
uation of changing trends. J Pediatr Surg 2014;49:72–6. doi: 10.1016/j.jpedsurg.

2013.09.035 . 
[8] Celik A, Loux TJ, Harmon CM. Revision Nissen fundoplication can be completed

laparoscopically with a low rate of complications: a single-institution experi-

ence with 72 children. J Pediatr Surg 2006;41:2081–5. doi: 10.1016/j.jpedsurg.
2006.08.011 . 

[9] Vecchia LKD, Grosfeld JL, West KW. Reoperation after Nissen fundoplication in
children with gastroesophageal reflux: experience with 130 patients. Ann Surg

1997;226:315–23. doi: 10.1097/0 0 0 0 0658-1997090 0 0-0 0 011 . 
[10] Desai AA, Alemayehu H, Dalton BG. Review of the experience with re-

operation after laparoscopic Nissen fundoplication. J Laparoendosc Adv Surg

Tech 2016;26:140–3. doi: 10.1089/lap.2015.0273 . 
[11] Kimber BC , Spitz L . The failure rate of surgery. J Ped Surg 1998;33:64–6 . 

[12] Lopez M, Kalfa N, Forgues D. Laparoscopic redo fundoplication in children:
failure causes and feasibility. J Pediatr Surg 2008;43:1885–90. doi: 10.1016/j.

jpedsurg.2008.05.032 . 
[13] Baerg J, Perrone E, Vannix R. Outcomes after Pediatric Fundoplication: defin-

ing the Redo Population. J Paediatr Neonatal Disord 2016;1. doi: 10.15744/

2456-5482.1.102 . 
[14] Knatten CK, Kvello M, Fyhn TJ. Nissen fundoplication in children with and

without neurological impairment: a prospective cohort study. J Pediatr Surg
2016;51:1115–21. doi: 10.1016/j.jpedsurg.2015.12.007 . 

[15] Fyhn T, Knatten C, Edwin B. Randomized controlled trial of laparoscopic and
open Nissen fundoplication in children. Ann Surg 2015;261:1061–7. doi: 10.

1097/SLA.0 0 0 0 0 0 0 0 0 0 0 01045 . 
Please cite this article as: M. Kvello, C.K. Knatten, T.J. Fyhn et al., Short an
Pediatric Surgery, https://doi.org/10.1016/j.jpedsurg.2021.05.012 
[16] Fyhn T.J., Kvello M., Knatten C.K., (2021). Outcome a decade after laparoscopic

versus open Nissen fundoplication in children; results from a randomized con-

trolled trial. Unpublished manuscript. 
[17] Varni JW, Kay MT, Limbers CA. PedsQL gastrointestinal symptoms module item

development: qualitative methods. J Pediatr Gastroenterol Nutr 2012;54:664–
71. doi: 10.1097/MPG.0b013e31823c9b88 . 

[18] Barnhart DC, Hall M, Mahant S. Effectiveness of fundoplication at the
time of gastrostomy in infants with neurological impairment. JAMA Pediatr

2013;167:911–18. doi: 10.1001/jamapediatrics.2013.334 . 

[19] Dindo D, Demartines N, Clavien P. Classification of surgical complications: a
new proposal with evaluation in a cohort of 6336 patients and results of a

survey. Ann Surg 2004;240:205–13. doi: 10.1097/01.sla.0 0 0 0133083.54934.ae . 
[20] Baerg J, Thorpe D, Bultron G. A multicenter study of the incidence and fac-

tors associated with redo Nissen fundoplication in children. J Pediatr Surg
2013;48:1306–11. doi: 10.1016/j.jpedsurg.2013.03.028 . 

[21] Connor F . Gastrointestinal complications of fundoplication. Curr Gastroenterol

Rep 2005;7:219–26 . 
[22] Richards CA, Milla PJ, Andrews PLR. Retching and vomiting in neurologically

impaired children after fundoplication: predictive preoperative factors. J Pedi-
atr Surg 2001;36:1401–4. doi: 10.1053/jpsu.2001.26384 . 

[23] Ngerncham M, Barnhart DC, Haricharan RN. Risk factors for recurrent gas-
troesophageal reflux disease after fundoplication in pediatric patients: a case-

control study. J Pediatr Surg 2007;42:1478–85. doi: 10.1016/J.JPEDSURG.2007.04.

002 . 
[24] Richards CA. Postfundoplication retching: strategies for management. J Pediatr

Surg 2020. doi: 10.1016/j.jpedsurg.2020.03.032 . 
[25] Wales PW, Diamond IR, Dutta S. Fundoplication and gastrostomy versus image-

guided gastrojejunal tube for enteral feeding in neurologically impaired chil-
dren with gastroesophageal reflux. J Pediatr Surg 2002;37:407–12. doi: 10.1053/

jpsu.2002.30849 . 

[26] Coletta R, Aldeiri B, Jackson R. Total esophagogastric dissociation (TEGD):
lessons from two decades of experience. J Pediatr Surg 2019;54:1214–19.

doi: 10.1016/j.jpedsurg.2019.02.031 . 
[27] Cheng AW, Shaul DB, Lau ST. Laparoscopic redo nissen fundoplication after

previous open antireflux surgery in infants and children. J Laparoendosc Adv
Surg Tech 2014;24:359–61. doi: 10.1089/lap.2013.0464 . 

[28] Knatten CK, Fyhn TJ, Edwin B. Thirty-day outcome in children randomized to

open and laparoscopic Nissen fundoplication. J Pediatr Surg 2012;47:1990–6.
doi: 10.1016/j.jpedsurg.2012.05.038 . 

[29] Carl Cooley W. Adolescent Health Care Transition in Transition. JAMA Pediatr
2013;167:897–9. doi: 10.1001/jamapediatrics.2013.2402 . 

[30] Myers LL, Nerminathan A, Fitzgerald DA. Transition to adult care for young
people with cerebral palsy. Paediatr Respir Rev 2020;33:16–23. doi: 10.1016/j.

prrv.2019.12.002 . 
d long-term outcomes after pediatric redo fundoplication, Journal of 

https://doi.org/10.1007/s11605-011-1644-1
https://doi.org/10.1055/s-0033-1351664
https://doi.org/10.1016/j.jpedsurg.2015.02.020
https://doi.org/10.1016/j.jpedsurg.2012.11.049
https://doi.org/10.1007/s00383-006-1859-5
https://doi.org/10.1016/j.jpedsurg.2013.09.035
https://doi.org/10.1016/j.jpedsurg.2006.08.011
https://doi.org/10.1097/00000658-199709000-00011
https://doi.org/10.1089/lap.2015.0273
http://refhub.elsevier.com/S0022-3468(21)00421-8/sbref0011
http://refhub.elsevier.com/S0022-3468(21)00421-8/sbref0011
http://refhub.elsevier.com/S0022-3468(21)00421-8/sbref0011
https://doi.org/10.1016/j.jpedsurg.2008.05.032
https://doi.org/10.15744/2456-5482.1.102
https://doi.org/10.1016/j.jpedsurg.2015.12.007
https://doi.org/10.1097/SLA.0000000000001045
https://doi.org/10.1097/MPG.0b013e31823c9b88
https://doi.org/10.1001/jamapediatrics.2013.334
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.1016/j.jpedsurg.2013.03.028
http://refhub.elsevier.com/S0022-3468(21)00421-8/sbref0021
http://refhub.elsevier.com/S0022-3468(21)00421-8/sbref0021
https://doi.org/10.1053/jpsu.2001.26384
https://doi.org/10.1016/J.JPEDSURG.2007.04.002
https://doi.org/10.1016/j.jpedsurg.2020.03.032
https://doi.org/10.1053/jpsu.2002.30849
https://doi.org/10.1016/j.jpedsurg.2019.02.031
https://doi.org/10.1089/lap.2013.0464
https://doi.org/10.1016/j.jpedsurg.2012.05.038
https://doi.org/10.1001/jamapediatrics.2013.2402
https://doi.org/10.1016/j.prrv.2019.12.002
https://doi.org/10.1016/j.jpedsurg.2021.05.012

	Short and long-term outcomes after pediatric redo fundoplication
	1 Introduction
	2 Methods
	2.1 Study design and patients
	2.2 Questionnaire
	2.3 Retrospective chart review
	2.4 Ethics
	2.5 Statistics

	3 Results
	3.1 Patients
	3.2 Investigations before RF
	3.3 Indications for RF and perioperative data
	3.4 Early postoperative complications after RF
	3.5 Long term outcomes after RF

	4 Discussion
	Declaration of Competing Interest
	Levels of evidence
	Funding sources
	References


