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The recurrence, morbidity and mortality rates have re-
duced in adults and children since the introduction 

of laparoscopy to antireflux surgical procedures [1, 2]. A 
proper wrap, which may only be possible with proper dis-
section of esophagus and hiatus, is one of the essential 
parts of laparoscopic Nissen fundoplication (LNF) [1]. 
However, too much dissection of esophagus and hiatus 
to gain sufficient length of esophagus increases morbid-
ity; on the other hand, minimal dissection of crura and 
not dissecting the esophagophrenic ligament (EFL) are 
found to reduce post-operative wrap herniation, recur-
rence, and hiatal hernia rates [3, 4]. The question which 

has not been answered yet is; whether the crura should be 
approximated or not in LNF when there is no apparent 
hiatal hernia diagnosed [4]. The aim of this study is to in-
vestigate the effect of minimal esophageal dissection and 
not approximating hiatus in LNF on the rate of dyspha-
gia, recurrence, and post-operative hiatal hernia.

MATERIALS AND METHODS

The study was performed in adherence to the Decla-
ration of Helsinki. Approval from Ankara University 
Ethical Committee was obtained (26/12/2016, No: 

ABSTRACT
OBJECTIVE: An important part of laparoscopic Nissen’s fundoplication (LNF) is a proper wrap, which may only be possible 
with proper dissection of esophagus and hiatus. However, too much dissection of esophagus and hiatus to gain sufficient 
length of esophagus increases morbidity. The aim of this study is to analyze the effect of minimal esophagus dissection in 
LNF on recurrence and post-operative hiatal hernia.

METHODS: The present study includes the children (0–18 years) who underwent LNF with minimal esophagus dissection 
and without hiatal closure between 2008 and 2016. The charts of the patients analyzed retrospectively and evaluated in terms 
of recurrence and post-operative hiatal hernia.

RESULTS: There were 143 children. Mean age was 4.5±4.6 year (20 days–17 years). About 54% of the children (n=78) 
were neurologically impaired. There were two temporary intestinal obstructions which did not require surgery, one esopha-
geal tightness which resolved with one dilatation session and one recurrence with hiatal hernia which required reoperation.

CONCLUSION: Minimal esophagus dissection without hiatal closure in LNF avoids dysphagia with no increase in the rate of 
recurrence and complications.
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20.1010.16). The present study includes children (0–18 
years) who underwent LNF between 2008 and 2016. 
The charts of the patients were analyzed retrospective-
ly and evaluated in terms of recurrence and post-oper-
ative hiatal hernia. Children whom parents did not give 
consent and who had a proven hiatal hernia with gastro-
esophageal reflux disease (GERD) before the operation 
were excluded from the study.

The surgical procedure was LNF. In all procedures, 
esophagus was dissected minimally, just enough for cre-
ating posterior window, EFL was not dissected at all 
and after the wrap was created; hiatus was not closed 
or approximated (Fig. 1). The wrap was attached to the 
diaphragm at 11 O’clock position with non-absorbable 
sutures (Fig. 2). All the sutures used in fundoplication 
also take a bite from the esophagus while an 8–12 Fr na-
sogastric catheter was inside the esophagus.

Children were evaluated with the 3rd week upper gas-
trointestinal contrast study and outpatient visits once in 
3 months afterward in terms of possible complications, 
recurring reflux symptoms, and dysphagia until post-op-
erative 1st year.

Statistical Analysis
The statistical analysis of patients’ data was performed 
by using SPSS 15.0 for Microsoft Windows (IBM 
SPSS Statistics, Chicago/USA). Normally distributed 
data were reported as mean±standard deviation, and 
non-normally distributed data were reported as median 
and min/max values.

RESULTS

Among a total of 143 children, 39.9% of them were girls 
(n=57) and 60.1% of them were boys (n=86). Mean 
age was 4.5±4.6 year (20 days–17 years). Mean weight 
was 14.2±10.6 kg (1.6–65). About 54% of the children 
(n=78) were neurologically impaired (NI) (Table 1). 
GERD diagnosis was made by 24 h pH monitorization 
in all patients except six NI children with symptomatic 
GERD whose medical conditions did not allow preoper-
ative examination.

Laparoscopic gastrostomy was performed with LNF 
in 53.8% (n=77) of the children to NI children. Mean 
operation time was 57±19.4 min (26–130).

One child complained from dysphagia at post-operative 
1 month and endoscopy revealed a tightness at the level of 
wrap and resolved with just one dilation alone. Another 

child from the NI group who needs consistent positive 
ventilation support presented with post-operative hiatal 
hernia at post-operative 3rd month which required surgery. 

Highlight key points

• Fundoplication in pediatric age group differs from adult pop-
ulation in terms of avoiding extended dissection of abdomi-
nal esophagus and very tight wrap. 

• Hiatal closure after a proper minimal esophageal dissection 
is unnecessary and has risk of dysphagia. 

• Performing the operation in the least invasive way is the key 
of success in pediatric surgery practice as it may be seen in 
laparoscopic Nissen fundoplication.

Figure 1. Dissection of esophagus.

Figure 2. Completed wrap.
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Same child underwent third surgery due to the recurrence 
once more at post-operative 1st year. Two other children 
presented early prolonged post-operative ileus on the 5th 
and 7th days which resolved spontaneously (Table 2).

DISCUSSION

It has been presented that a successful fundoplication is 
only possible when there is sufficient intra-abdominal 
esophageal length, minimal hiatal dissection (preserv-
ing EFL), and proper and not tensioned wrap [1]. At 
this point, creating sufficient intra-abdominal esophagus 
should not be thought as it is in adult LNF. Because ac-
cording to general surgery principles, esophagus should 
be separated from all attachments to the diaphragm and 
at least 2–3 cm of intra-abdominal esophagus should be 
maintained to claim to be “sufficient.” Direct transforma-
tion of this data to pediatric surgery comes along with re-
sults of wrap herniation [4, 5]. Up to 20% herniation rates 
were presented in the literature in which radical dissection 
is performed [6]. EFL which is one of the most important 
structures of attaching esophagus to diaphragm is often 
detached during this radical dissection. This ligament not 
only anatomically fixes lower esophagus to diaphragm 

but it also helps lower esophageal sphincter integrity 
physiologically to prevent GER. St Peter et al. [3] stated 
that wrap herniation and recurrence rates are statistical-
ly low with minimal esophageal dissection in which the 
ligament is preserved; compared to those which radical 
esophageal dissection was performed. Long-term results 
of the same group demonstrated reduced rate of com-
plaints of GERD symptoms and complications – except 
pneumonia were found to be reduced [4].

After a radical esophagus dissection or presence of 
preoperative hiatal hernia, it is certain that the hiatus 
should be repaired. However, it has been well defined 
that there is a routine trend to approximate the hiatus 
even in minimal esophageal dissection [4]. Not approx-
imating or repairing the hiatus after minimal dissection 
has been questioned but not answered yet.

LNF with a radical dissection and crural approxi-
mation sutures was the method of choice for the surgi-
cal team of this article. However, the operation evolved 
into a less invasive procedure as St Peter et al. [7] de-
scribed in their study in 2008 simultaneously but with 
one difference. No complications were occurred after 
a case that was technically difficult to place crural su-
tures. Then, the surgical team continued to minimal 
esophagus dissection without suturing the hiatus and 
since then the method of choice for LNF technique is 
with minimal esophagus dissection without hiatal ap-
proximation. Since there is no apparent pre-operative 
hiatal hernia, there is no reason to fix it. This was the 
main idea for not approximating the crura. The fixing 
suture from wrap to diaphragm also prevents wrap 
dislocation and it may also block any other herniation 
through the normal untouched hiatus. As it can be 
seen from the results of the present study, recurrence 
rates are low comparing to the literature. St Peter et al. 
[8] in their most recent article mentioned that placing 
esophagocrural sutures with minimal esophageal dis-
section do not offer any advantages and also increase 
the operation time.

In 143 procedures that minimal esophageal dissec-
tion was performed without hiatal closure, there was one 
recurrence in our study. It appeared on post-operative 3rd 
month. The child had neurological problems and requir-
ing constant positive ventilation support (mask continu-
ous positive airway pressure [CPAP]) at home because 
of chronic lung disease. After the laparoscopic repair of 
hiatal hernia and redo fundoplication, the child applied 
with respiratory distress and vomiting again at post-op-
erative 1st year. Contrast study revealed a hiatal hernia 

Sex F/M: 57/86
Mean age 4.5±4.6 years
 (20 days–17 years)
Mean weight 14.2±10.6 kg
 (1.6–65 kg)
Neurological disorder +/–: 78/65
Total 143

F: Female; M: Male; kg: Kilogram.

Table 1. Patients’ data

Post-operative complication n Management

Prolonged post-operative ileus 2 Non-operative management
Esophageal tightness 1 Endoscopic balloon 
  dilatation (once)
Recurrence + hiatal hernia 1 Redo Nissen fundoplication
Total 4

Table 2. Post-operative complications and management
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again and the hernia was repaired for the 3rd time; but 
this time with a mesh. Two recurrences made us think 
that this child in particular may have a soft-tissue disor-
der and directed to related pediatric department but the 
tests did not reveal any additional disease.

Another common complication after anti-reflux 
surgery is dysphagia and it is seen between 12% and 
24% in children [9, 10]. Dysphagia is a complication 
that occurs commonly and reduces life quality and it 
is claimed to be less common after partial fundopli-
cation [11]. The importance is even more in children 
with neurological impairment because these children 
even have difficulties of swallowing their saliva. There 
was only one child who applied with dysphagia after 
surgery in the present study and responded to one en-
doscopic dilatation. Minimal dissection of esophagus, a 
loose wrap over an 8 or 12 Fr nasogastric tube, and not 
closing/narrowing the hiatus may be the reason for low 
post-operative dysphagia rate of the study.

Conclusion
Not narrowing/closing the hiatus after minimal esopha-
geal dissection in LNF seems not increasing post-opera-
tive hiatal hernia risk.
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