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Abstract
Background Radiological follow-up following repair of large hiatus hernias have identified recurrence rates of 20–30 %, al-
though most are small and asymptomatic. Whether patients will eventually develop clinical problems is uncertain. This study
evaluated the outcome for individuals identified with an asymptomatic hiatus hernia following previous repair vs. asymptomatic
controls.
Methods One hundred fifteen asymptomatic patients who had previously undergone sutured repair of a large hiatus
hernia and then underwent barium meal X-ray 6–60 months after surgery within a clinical trial were identified and
divided into two cohorts: with (n=41) vs. without (n=74) an asymptomatic hernia. Heartburn, dysphagia, and satis-
faction with surgery were assessed prospectively using a standardized questionnaire applying analogue scales.
Consumption of antisecretory medication and revision surgery were also determined. To determine the natural history
of asymptomatic recurrent hiatus hernia, outcomes for the two groups were compared at 1 and 5 years and at most
recent (late) follow-up.
Results Outcomes were available at 1 year for 98.2 % and 5 years or the latest follow-up (range 6–237 months) for 100 %.
Heartburn and dysphagia scores were low and satisfaction scores high in both groups at all follow-up points, but heartburn scores
and medication use were higher in the recurrent hernia group. At late follow-up, 94.6 % of the recurrent hernia group vs. 98.5 %
without a hernia regarded their original decision for surgery to be correct. Two patients in recurrent hernia group underwent
revision surgery.
Conclusions Patients with an initially asymptomatic recurrent hiatus hernia are more likely to report heartburn and use
antisecretory medication at later follow-up than controls. However, overall clinical outcomes remain good, with high
satisfaction and low surgical revision rates. Additional interventions to reduce the risk of recurrence might not be
warranted.
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Introduction

Laparoscopic approaches to fundoplication and repair of hia-
tus hernia were developed in the early 1990s,1,2 and safety,
efficacy, and durability are well documented.3,4 However, ex-
perience with revisional antireflux surgery suggests that recur-
rent hiatus hernia is the most frequent indication for revision
surgery, accounting for approximately 50 % of all revision
operations.5 Recurrent hiatus hernia after antireflux surgery
has also been reported to occur more frequently following
repair of very large hiatus hernias,6 and in patients who have
undergone repair of very large hernias, radiological follow-up
studies have consistently identified radiological recurrences in
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20 to 30% of patients at medium to longer term follow-up.7–13

However, the majority of recurrent hernias are small and ap-
pear to be asymptomatic, suggesting that for many patients,
recurrence is a Bradiological^ diagnosis, and might not be a
clinical problem. The natural history of asymptomatic recur-
rent hiatus hernias, however, is unclear, and follow-up studies
which address this issue are few and of low quality. The ques-
tion that needs to be addressed is whether patients with an
asymptomatic Bradiological^ hiatus hernia, identified follow-
ing laparoscopic repair of a very large hiatus hernia, will even-
tually develop symptoms which impact on quality of life and
require surgical revision.

Some surgeons believe that if patients are followed for long
enough, then these small asymptomatic hernias will inevitably
become symptomatic, and this view leads to the belief that
they indicate failure of the original repair. If this belief is valid,
then it makes sense to prioritize achieving a durable anatom-
ical repair when repairing a very large hiatus hernia. This
might require mesh repair of the esophageal hiatus or a
Collis procedure to Blengthen^ the esophagus, and some sur-
geons have more recently advocated a lateral releasing inci-
sion in the left hemidiaphragm.14 However, mesh placement
at the esophageal hiatus can be followed by problems, includ-
ing erosion of mesh into the esophagus, and the presence of
mesh at the hiatus increases the difficulty of subsequent revi-
sion surgery.15 Esophageal lengthening procedures can also
be followed by serious complications, and the functional out-
comes have been questioned.16

Knowledge about the longer term outcome in individuals
with an asymptomatic Bradiological^ recurrence after hiatus
hernia repair is critical to informing the debate about how to
best repair hiatus hernias. If the risk of poor outcomes is high,
then primary mesh repair or esophageal lengthening might be
considered, whereas if the risk of problems is low, then the
risks associated with mesh or esophageal lengthening might
be excessive.

To address this question, we identified a group of asymp-
tomatic patients who had previously undergone repair of a
very large hiatus hernia and subsequently were investigated
with a barium meal X-ray while symptom free as part of a
clinical trial follow-up protocol. From this cohort, groups of
patients with vs. without an asymptomatic hiatus hernia were
identified, and their outcomes were compared to determine
longer term clinical outcomes.

Methods

Patients who underwent laparoscopic repair of a very large
hiatus hernia (>50 % of stomach contained in the hernia)
and then subsequently had a postoperative radiological con-
trast X-ray (barium meal) as part of routine follow-up within a
clinical trial were identified from a prospective database. The

database included surgery performed at Flinders Medical
Centre, Royal Adelaide Hospital, and associated private hos-
pitals in Adelaide, South Australia. Patients were identified
from within a larger cohort that underwent surgery between
September 1991 and December 2011. All patients included in
this study were symptom free at the time of the barium meal
X-ray, and patients who underwent a barium meal X-ray to
investigate symptoms (not part of a clinical trial assessment
protocol) were excluded from this study.

All patients had originally participated in one of three pre-
viously reported clinical studies.13,16,17 In these three studies,
barium meal X-ray had been used for objective follow-up and
determination of anatomy at a predetermined time point fol-
lowing surgery, irrespective of whether or not symptoms were
present. The first study was a prospective cohort study which
evaluated initial experience with laparoscopic Nissen
fundoplication (including some individuals with a large hiatus
hernia) between September 1991 and February 1994.17 Only
the large hiatus hernia cohort was included in the current
study. The second study was also a prospective cohort study
which evaluated barium meal X-ray outcomes following lap-
aroscopic repair of large hiatus hernia between March 1994
and May 2001.13 The third study was a prospective random-
ized trial of sutured vs. mesh repair of very large hiatus herni-
as, and it enrolled patients from February 2006 to September
2012.18 In each of these three studies, barium meal X-rays
were performed irrespective of symptoms at either 6 months
or 5 years following the original surgery to assess postsurgical
anatomy.

For the current study, only patients whowere symptom free
at the time they underwent barium meal X-ray were included.
All patients from the three original studies who had symptoms
at the time of the barium meal X-ray (all symptom scores >0;
see below) were excluded. Patients were also excluded if they
had undergone a surgical revision procedure prior to the bar-
ium meal X-ray, had undergone mesh repair of the hiatus
hernia within the randomized trial (study 3), or had undergone
surgery in another institution within the randomized trial (i.e.,
not within the Adelaide surgical cohort). Hence, all patients
included in the analysis had undergone surgery for a very large
hiatus hernia (>50 % of the stomach in the mediastinum at the
original procedure) using sutures and were symptom free at
the time of the radiological study—i.e., no symptoms of re-
current reflux, no dysphagia, no chest pain, and no other
symptoms reported.

For comparison and analysis, the study cohort was divided
into two groups based on the outcome of the barium meal X-
ray: asymptomatic patients with a radiological recurrent hiatus
hernia of any size vs. asymptomatic patients who had no ev-
idence of a hiatus hernia at the time of barium meal X-ray. A
recurrent hiatus hernia was determined to be present if any
portion of the fundoplication or stomach was demonstrated
to be located above the level of the diaphragm at X-ray.
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The technique for the original laparoscopic repair of the
very large hiatus hernias was standardized for the patients
included in this study and has been described in detail
previously.19 All procedures entailed dissection and reduction
of the hernia sac and contents into the abdomen, posterior
hiatal dissection, hiatal repair using interrupted 2/0 mono-
filament nonabsorbable sutures, and then a partial or Nissen
fundoplication, with the type of fundoplication at the discre-
tion of the operating surgeon.

All patients were followed prospectively following sur-
gery using a clinical follow-up protocol common to all
three of the original studies. This applied a previously
described follow-up questionnaire which was adminis-
tered yearly by a research nurse.20 Patients were asked
questions about symptoms of heartburn, postoperative
dysphagia for liquids and solids, and overall satisfaction
with the outcome following surgery. These outcomes were
assessed using 0–10 analogue scales. For heartburn and
dysphagia, 0 indicated no symptoms and 10 indicated se-
vere symptoms. For satisfaction, the scores were reversed
so that 0 indicated dissatisfied and 10 highly satisfied.
Based on previously reported outcome studies using these
symptom scales, the scores were also clustered into four
groups: 0=no symptoms, 1–3=minor symptoms which
did not interfere with quality of life, 4–6=moderate symp-
toms, and 7–10=severe symptoms.20 For the satisfaction
score, a score of 7–10 indicated a high level of satisfac-
tion with the overall outcome, 4–6 moderate satisfaction,
and 0–3 a low level of satisfaction. Patients were also
asked if they thought they had made the correct decision
to undergo their original surgery. Consumption of
antisecretory medication, as well as other clinical infor-
mation, including details of the original and any revision
operations, was also collected and analyzed.

As the current study sought to determine the natural his-
tory of patients with an asymptomatic hiatus hernia, follow-
up was determined to commence from the time that the
barium meal X-ray was performed, not from the time of
the original surgery. Clinical symptom scores and revision
surgery outcome data were compared at 12-month follow-
up, at 5 years, and at the most recent available (late) follow-
up for patients who had developed vs. had not developed a
recurrent hiatus hernia. Statistical analysis was performed
using SPSS version 16.0 (SPSS Inc, Chicago, IL).
Continuous nonparametric variables were expressed as
mean (standard deviation (SD)) and compared using the
two-tailed Mann–Whitney U test. Fisher’s exact test was
used to determine the significance of 2×2 contingency ta-
bles and the chi-squared test for larger contingency tables.
Differences were considered to be significant if P<0.05.
Follow-up of the patients in these trials, as well as the orig-
inal protocols was approved by the Human Research Ethics
Committees of the participating hospitals.

Results

From January 1991 to December 2011, 2281 patients
underwent laparoscopic fundoplication and/or repair of a hia-
tus hernia in our hospitals. Five hundred thirty five had a very
large hiatus hernia, and from these, a subgroup of 115 indi-
viduals who met the inclusion criteria was identified. The
remaining 420 patients who underwent repair of a very large
hiatus hernia had not undergone a barium meal examination
within a clinical trial or had either symptoms or had undergone
previous revision surgery. Forty one (35.7 %) of the 115 indi-
viduals were asymptomatic and had a recurrent hiatus hernia
identified by bariummeal X-ray 6 months to 5 years after their
original surgery (recurrent hernia group), and 74 (64.3 %)
were asymptomatic and had undergone a barium meal X-ray
which did not show a hiatus hernia (control group). The two
groups were similar for gender (M/F 16:25 vs. 27:47; P=
0.843) and age (62.41±13.04 vs. 66.73±10.71; P=0.058).
All operations were completed laparoscopically, except one
in the recurrent hernia group, which was converted to open
surgery due to inability to fully reduce the hernia early in the
series.

Clinical follow-up data was available at 12 months for
113 (98.2 %) patients, with no follow-up data available for
two (1.8 %) patients who were lost to follow-up at this time
point (one in each group). Follow-up data was available for
all (100 %) eligible patients at 5 years or at the latest follow-
up point, and no patients were lost to follow-up at these
time points. At 5-year follow-up, clinical symptom scores
were available for 71 patients, 39 had undergone surgery
less than 5 years earlier (and hence excluded from 5-year
follow-up analysis), and 5 had died from causes unrelated
to their original surgery (2 in the recurrent hernia group and
3 in the group without recurrence). For the late follow-up,
patients were followed for a mean 74.2 months (range 6–
237 months) and clinical symptom scores were available
for 102 patients, and 13 died from unrelated causes during
follow-up (4 in the recurrent hernia group and 9 in the
group without recurrence).

Symptom outcomes are summarized in Table 1. Heartburn
scores were low in both groups at all follow-up points but
were significantly higher in the recurrent hernia group at all
follow-up points. Proton pump inhibitor use was also signifi-
cantly higher in the recurrent hernia group at 12 months and
the latest follow-up points. The dysphagia score for liquids
was higher in the recurrent hernia group at 12-month follow-
up but not at 5 years or the latest follow-up. The dysphagia
score for solids was also higher in the recurrent hernia group at
12 months and 5-year follow-up but not at the latest follow-up
point. Satisfaction scores were significantly lower in the re-
current hernia group at 12 months and at the latest follow-up,
although the mean scores were high in both groups at all
follow-up points.
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A normal diet was less likely to be consumed at
12 months in the recurrent hernia group, but diet was
similar for the two groups at 5 years and the latest
follow-up points.

When asked whether the original decision to have surgery
was correct, most patients indicated Byes.^ There were no
significant differences between the groups for this question,
and when this question was used to determine the clinical
success rate at the latest follow-up, success rates of 94.6 vs.
98.5 % were identified.

During the full follow-up period, two (4.9 %) pa-
tients in recurrent hernia group underwent revision sur-
gery for reherniation, with three operations undertaken
in these two patients. One patient underwent revision at
31- and 72-month follow-up. The other underwent revi-
sion at 60-month follow-up. Hence only 2 of 115 pa-
tients undergoing a suture repair of a large hiatus hernia
required revision surgery for reherniation (1.7 %). A
further patient underwent esophagectomy at 22-month
follow-up for an early stage (T1) esophageal cancer in
Barrett’s esophagus.

Discussion

One of the most frequently cited reasons for failure following
antireflux surgery and hiatal hernia surgery is recurrent hiatus
hernia.21 Routine radiological follow-up studies have shown
apparently high failure rates, with barium meal radiology as-
sessment studies consistently showing recurrence rates of 20
to 30 % after laparoscopic repair of large hiatal hernias.7–13 In
a review of 17 published series, which included 1167 laparo-
scopic revision fundoplications, Van Beek et al. demonstrated
that recurrent hiatus hernia accounted for failure in nearly half
of the patients who underwent revision.5

The issue of asymptomatic recurrence following repair of
hiatus hernia is controversial, and there is disagreement about
the clinical significance of this problem, whether or not it
should be fixed by further surgery and whether additional
steps such as mesh repair, esophageal lengthening, or a lateral
releasing incision in the left hemidiaphragm should be taken at
the primary operation to prevent this problem from occurring.
Some surgeons believe that the natural history of a recurrent
hiatus hernia is similar to the original hiatal hernia and that it

Table 1 Clinical symptom outcomes at 1, 5 years, and the latest follow-up time points

1 Year follow-up 5-Year follow-up Latest follow-up

RHH noRHH p RHH noRHH p RHH noRHH p

n 40 73 22 49 37 65

Demographics

Gender (M/F) 15/25 26/47 0.841 11/11 17/32 0.295 15/22 22/43 0.527

Age at follow-up 66.05 (12.92) 70.29 (10.44) 0.061 65.09 (14.24) 74.37 (9.52) 0.002* 73.62 (10.30) 75.05 (10.41) 0.506

Heartburn

Score 2.03 (3.03) 0.53 (1.63) 0.001* 1.73 (2.16) 0.55 (1.73) 0.002* 1.65 (2.52) 0.78 (1.96) 0.016*

0/1–3 22/9 77.5 % 61/7 93.2 % 0.033* 11/6 77.3 % 42/4 93.9 % 0.097 21/8 78.4 % 52/7 90.8 % 0.132

4–6/7–10 4/5 22.5 % 4/1 6.8 % 5/0 22.7 % 1/2 6.1 % 5/3 21.6 % 3/3 9.2 %

Dysphagia

Liquids score 0.83 (1.55) 0.15 (0.59) 0.002* 0.86 (1.88) 0.33 (1.09) 0.144 0.57 (1.21) 0.51 (1.48) 0.249

0/1–3 29/6 87.5 % 68/5 100 % 0.005* 17/2 86.4 % 42/4 93.9 % 0.365 28/7 94.6 % 56/5 93.8 % 1.000

4–6/7–10 5/0 12.5 % 0/0 3/0 13.6 % 1/2 6.1 % 2/0 5.4 % 2/2 6.2 %

Solids score 1.95 (2.58) 0.93 (1.90) 0.013* 3.14 (3.69) 0.71 (1.83) 0.001* 2.08 (2.79) 1.28 (2.52) 0.105

0/1–3 20/10 75 % 53/14 91.8 % 0.022* 11/1 54.5 % 41/3 89.8 % 0.002* 21/6 73.0 % 47/8 84.6 % 0.196

4–6/7–10 7/3 25 % 3/3 8.2 % 6/4 45.5 % 4/1 10.2 % 6/4 27.0 % 5/5 15.4 %

Satisfaction

Satisfaction score 7.95 (2.25) 9.51 (1.40) 0.000* 8.64 (1.79) 9.31 (1.57) 0.078 8.08 (2.63) 9.03 (2.14) 0.010*

0–3/4–6 3/6 22.5 % 1/2 4.1 % 0.004* 1/1 9.1 % 1/0 2.0 % 0.225 3/5 21.6 % 3/1 6.2 % 0.027*

7–10 31 77.5 % 70 95.9 % 20 90.9 % 48 98.0 % 29 78.4 % 61 93.8 %

PPI use (%) 19 (47.5) 13 (17.8) 0.002* 10 (45.5) 11 (22.4) 0.090 18 (48.6) 18 (27.7) 0.052

Diet normal (%) 31 (77.5) 68 (93.2) 0.033* 18 (81.8) 42 (85.7) 0.729 31 (83.8) 61 (93.8) 0.163

Original decision correct 40 (100) 72 (98.6) 1.000 19 (86.4) 48 (98.0) 0.085 35 (94.6) 64 (98.5) 0.297

All figures expresses as mean (standard deviation) or number (%)

PPI proton pump inhibitor, RHH recurrent hiatus hernia

*P<0.05
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will enlarge with time and result in significant symptoms.22 In
contrast, others advocate conservative management and point
out that the natural history and risk of progressing to a com-
plication is unknown. Despite high recurrence rates reported
in some studies, it appears that only a small percentage (less
than 5 %) of the recurrences progress to reoperation.8,12,13,23

Few previous studies have specifically addressed the out-
come in patients with an asymptomatic recurrent hiatus hernia,
and most of these studies have focused on general outcomes
following surgery for large hiatus hernia,7,24–26 rather than the
specific outcome in patients with asymptomatic recurrences.
These reports do, however, suggest that most asymptomatic
recurrences might not be clinically relevant, as the initial size
of the recurrent hernia is generally small, most do not increase
in size over time, few are symptomatic, and recurrences seem
unlikely to progress to serious complications. These studies
generally conclude that most hernia recurrences follow a be-
nign course and the need for reoperation is uncommon.
However, previous studies have been limited by the heteroge-
neity of the patient cohorts and a lack of focus on the recur-
rence question.

By pooling patient cohorts from three previous stud-
ies,13,17,18 we were able to identify a group of patients with
an asymptomatic recurrent hiatus hernia after previous repair
of a very large hiatus hernia and a matched control group
without a hernia who underwent the same radiological assess-
ment and follow-up protocol. This has provided a unique op-
portunity to determine the longer term outcome for patients
with an asymptomatic recurrence following sutured repair of a
large hiatus hernia. Strengths of our data set include the com-
pleteness of follow-up, with no patients lost to follow-up at the
5 year and later follow-up points, as well as standardization of
the clinical outcome assessment. However, follow-up in our
study was limited to clinical outcomes, and as sequential bar-
ium meal X-rays were not undertaken, whether a recurrent
hernia increases in size over time was not addressed.
Nevertheless, the clinical outcomes do provide important in-
formation about whether patients are likely to progress from
an asymptomatic recurrent hiatus hernia to significant symp-
toms or further revision surgery, and this information should
inform debate about how to perform primary surgery for hia-
tus hernia. In this context, it is important to consider that none
of the patients included in our study underwent mesh repair of
their hiatus hernia or an esophageal lengthening procedure,
and yet, the rate of revisional surgery remained low at less
than 2 %.

The data from our study has shown more heartburn and
reflux symptoms and greater use of proton pump inhibitor
medication in the recurrent hernia group. This outcome was
similar to that reported by White et al.7 who identified 60 vs.
14 % rates of heartburn at 10-year follow-up in a small cohort
of 31 patients with vs. without a recurrent hernia. This sug-
gests that the significance of a small recurrent hiatus hernia is

more likely to be recurrent reflux issues, rather than other
symptoms. This is plausible as a small hernia often entails
slippage of the gastroesophageal junction into the chest,
resulting in a Bslipped fundoplication^ but is not big enough
to lead to other problems. In this context, proton pump inhib-
itors appeared to provide effective relief of reflux symptoms,
with no patient requiring revisional surgery for reflux in our
study.

Dysphagia was also more common at earlier follow-up
points but not at later follow-up. This was not associated with
significant difficulties with eating in most individuals, as most
were able to eat a normal range of food. Nevertheless, dys-
phagia might have contributed to a poorer outcome in a few
patients. Consistent with this, the satisfaction scores were high
overall, but the mean satisfaction score was less in recurrent
hernia group. However, 94.6 and 98.5 % of patients in each
group considered that they had made the correct decision to
undergo surgery, suggesting most remained well satisfied with
their overall outcome.

If the risk of recurrent hernia is to be reduced, then two
possible approaches should be considered: an esophageal
lengthening procedure or mesh reinforcement of the hiatus.
However, these approaches remain controversial, with differ-
ent opinions in different parts of the world due to different
perceptions of the risks associated with these procedures.15,16

The risks of esophageal lengthening or mesh need to be bal-
anced against the risk of problems arising following repair
using only sutures. Esophageal lengthening adds complexity
to the surgical repair and is accompanied by a risk of gastro-
intestinal leakage and poor functional results.16 Complications
associated with the use of mesh to repair the hiatus include
mesh erosion into the esophageal lumen, stenosis at the hiatus,
and esophageal obstruction.15,27 Revisional surgery following
mesh placement is also difficult, and mesh erosion into the
esophagus will often lead to esophagectomy.15 In addition,
two randomized controlled trials of mesh vs. sutured hiatal
repair of large hiatus hernias have failed to show a reduction
in hernia recurrence rates following mesh repair.18,28 While
the data from our current study shows that some problems do
arise in a subgroup of patients during follow-up of asymptom-
atic recurrent hiatus hernias, the risk of significant problems
that require intervention beyond use of proton pump inhibitor
medication appears to remain low. Our study actually suggests
a relatively low overall risk (4.9 %) of progressing to revision
surgery at late follow-up.

The current study has shown that patients diagnosed ini-
tially with an asymptomatic recurrent hiatus hernia after lapa-
roscopic repair of a very large hiatus hernia are at later follow-
up more likely to report symptoms of heartburn and dyspha-
gia, are more likely to consume proton pump inhibitor medi-
cation, and report lower satisfaction scores than matched con-
trols without a recurrent hernia. However, the clinical out-
comes in most of the patients with a recurrent hernia are

J Gastrointest Surg (2015) 19:1385–1390 1389



actually still very good, with a very high rate of satisfaction
with the surgical outcome despite the recurrent hernia, and the
rate of surgical revision in these patients is also low.
Additional interventions to reduce the risk of recurrence, in-
cluding mesh or esophageal lengthening might not be
warranted.
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