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ABSTRACT

Introduction: Laparoscopic fundoplication is performed for the management of symptomatic hiatus hernias 
and gastro-oesophageal reflux disease (GORD) refractory to medical therapy. We adopted the use of Gore 
Bio-A® for selected laparoscopic hiatus hernia repairs in 2011 and with this case series aimed to establish whether 
mesh augmentation affects symptomatic outcomes. Methods: A retrospective review of prospectively collected 
data from all laparoscopic fundoplications performed by a single surgeon between October 2011 and January 
2013 was performed. Patient specific data were entered into a proforma and analysed using Microsoft ExcelTM. 
Patient reported outcomes were assessed with a system specific quality of life questionnaire (GORD-HRQL) both 
pre and post-operatively. Results: Twenty-three patients underwent laparoscopic fundoplication during the 
study period. Gore Bio-A® re-enforcement of the hiatal repair was used in 14 patients and was the preferred 
option for those with pre-operative evidence of a large hiatus hernia. Whilst overall there was a statistically 
significant difference between pre and post-operative scores (21 vs 0, p=<0.0001, Mann-Whitney U test), 
there was no clear difference observed in pre-operative scores (22 vs 20, p=0.21, Mann-Whitney U test), post-
operative scores (0 vs 0, p=0.92, Mann-Whitney U test) or symptom improvement (21 vs 20, p=0.24, Mann-
Whitney U test) between the mesh and non-mesh groups. Conclusions: Augmentation of the hiatal repair with 
biosynthetic mesh is safe, feasible and may contribute to improved symptomatic outcomes in selected cases 
with a large hiatus hernia. We suggest a further assessment with a larger randomised sample and long term 
follow-up for definitive evaluation.
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INTRODUCTION

Laparoscopic fundoplication has been used as the 
primary surgical treatment for large hiatal hernias 
and severe gastro-oesophageal reflux disease (GORD) 
refractory to medical therapy for many years, with 
various advancements in technique.1 Traditionally, 
these hernias were repaired by thoracotomy or lapa-
rotomy with a morbidity rate of 20% and mortality rate 
of 2%.2 Laparoscopy has significantly reduced morbidi-
ty. However, there is no study that has proven a reduc-
tion in recurrence rate when compared to traditional 

laparotomy/thoracotomy. Recurrence rates have been 
reported from 12% to as high as 42%, following lapa-
roscopic repair.3,4 Primary suture cruroplasty of hiatal 
hernias has been heavily criticised in recent years and 
high recurrence rates have led to the use of mesh re-
inforcement. Two randomised controlled trials have 
demonstrated a significant reduction in recurrence 
rates when using synthetic mesh as opposed to primary 
closure with sutures alone.5,6 However, this is not with-
out its risks. The main drawbacks of prosthetic mesh 
are risk of erosion, stricture, ulceration and post-op-
erative dysphagia.

More recently, the prospect of biologic mesh 
has been introduced in the place of prosthetic 
mesh. A large multicentre randomised controlled 
trial in 2006 demonstrated a statistically significant 
reduction in all measured symptoms following 
biomesh repair with SIS (porcine small intestinal 
mucosa), including heartburn, regurgitation, 
postprandial pain, early satiety, chest pain and 
dysphagia at 6 months. There was also a 2.5-fold 
reduction in the number of true recurrences 
(measured as a hernia>2cm) found on endoscopic 
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examination at 6 months.7 

Gore Bio-A® is a biological mesh (Fig.1) consisting of 
a unique polyglycolic acid and trimethylene carbonate
absorbable synthetic polymer. It has an open 
matrix structure that acts as a scaffold for native tissue 
in-growth. Small studies have shown satisfactory 
short-term results with low recurrence rates when
using Gore Bio-A® .8,9 Within our trust, we have 
adopted the use of Gore Bio-A® for selected 
laparoscopic hiatal hernia repairs. In this retrospective 
study, we review the short-term outcome of patients 
who have undergone laparoscopic fundoplication in 
our hospital following the introduction of Gore Bio-A®. 
Specifically, we set out to identify whether or not mesh 
augmentation of the hiatal repair has any effect on 
symptomatic outcomes, as well as complications, post-
operative length of stay and the need for further 
intervention.

Figure 1. Gore Bio- A®, samples of types of biomesh

MATERIALS AND METHODS

We performed a retrospective review of a 
prospectively maintained dataset spanning a 16 month 
period from October 2011 to January 2013 of all patients 
undergoing laparoscopic fundoplication. This time 
period was selected as the most recent dataset 
available following the introduction of Gore Bio-A® in 
our trust. Data pertaining to patient demographics, pre-
operative investigations, intra-operative events, 
follow-up and outcomes were extracted from these 
records and entered into a proforma designed 
specifically for use within this study. These were 
subsequently entered into a Microsoft 
ExcelTM spreadsheet for analysis. In addition, 
a GORD specific quality of life questionnaire 
was sent out to all study participants to record 
symptomatology both pre and post operatively on a 
5-point scale.1 (Fig.2).  
All patients undergoing surgery for laparoscopic 
fundoplication were assessed pre-operatively by the 
admitting team. The criteria for listing included: 
1. Patients with severe symptoms of GORD 
(refractory to medical therapy) with evidence of reflux 
on oesophago-gastro-duodenoscopy (OGD) or barium 

swallow.
2. The presence of a large symptomatic hiatus 
hernia. 
3. A 24hr pH-manometry indicative of reflux in 
symptomatic patients with a significant history of 
GORD and no evidence of GORD on OGD or barium 
swallow. 

All patients underwent an anaesthetic assessment pre-
operatively. Operations were performed by a single 
surgeon using the same surgical approach. Where 
present, the hiatus hernia was reduced and sutures 
applied to the posterior and anterior crus and the 
angle of His. All patients had an intra-corporeally 
sutured anterior wrap. Those with large hiatus hernias 
(>5cm) received mesh re-enforcement which again 
was secured with sutures. 

Post-operatively, all patients were immediately put on 
a soft diet and were monitored for dysphagia. Once 
patients were fit for discharge and able to tolerate 
diet satisfactorily, a plan for outpatient follow up 
was implemented. If any immediate, intermediate 
or late post-operative complications occurred, these 
were approached and dealt with by the same team. 
Patients were routinely followed up at 6 months to  
assess symptom outcomes and post-operative 
recovery. A subjective symptomatic approach was 
used to assess procedural success and post-operative 
investigations were reserved for patients with 
complications or recurrence of their symptoms. 
Patients were discharged back to primary care one 
year following the operation providing there were no 
ongoing management issues. 

Figure 2. GORD-HRQL, a validated QOL score for patients suffering 
from GORD, Was utilised to assess symptomatology related QOL in 
this study
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RESULTS

Patient Population
Twenty-three patients were identified, 14 (61%) 
of which were males with a median (IQR) age of 60 
(30-82) years. The median (IQR) body mass index 
(BMI) of all patients was 26.6 (24.5-31.4), which was 
slightly higher in the female population (27.8 vs. 
26.4). The most commonly documented co-morbidities 
were: obesity (35%), alcohol excess (22%), smoking 
[including ex-smokers] (22%), hypertension (17%), 
chronic obstructive pulmonary disease (13%) and 
asthma (9%). A history of stroke, renal impairment 
and diabetes mellitus were each present in 4% of 
patients. Nine patients (39%) in this study had previous 
abdominal or pelvic surgery, specifically: appen-
dicectomy (13%), laparotomy (9%), laparoscopic 
cholecystectomy (4%), open cholecystectomy (4%), 
epigastric hernia repair (4%) and diagnostic laparos-
copy (4%).  

Presenting symptoms and Pre-operative investigations
Presenting symptoms are documented in Table 1, with 
15 patients (65%) presenting with multiple symptom-
atology. The most commonly presenting symptoms 

were GORD (70%) and epigastric pain (52%). The re-
ported median length of time with symptoms was 3 
years (range 1 to 17). All patients had an OGD to inves-
tigate their symptoms prior to operative intervention. 
Twenty patients (87%) were reported to have evidence 
of hiatus hernia on OGD and in 14 cases (70%) this was 
large (>5cm) or intrathoracic. Eight patients (35%) 
had endoscopic evidence of reflux oesophagitis and 
four patients (17%) had Barrett’s oesophagus (length 
1-2cm).  
Barium swallow was not performed routinely as a first 
line investigation for GORD in our trust. It was per-
formed in 8 patients in this study (35%) where OGD 
was unable to provide an explanation for the patient’s 
symptoms. Barium swallow demonstrated a hiatus her-
nia in 6 of these patients (75%) and GORD in 3 pa-
tients (37%). Interestingly, in one case the patient’s 
OGD was reported as normal but the barium swallow 
revealed evidence of a large rolling hiatus hernia. Only 
3 patients were referred for 24hr pH manometry. Two 
of these patients had a normal OGD, and one showed 
evidence of a small hiatus hernia. All 3 had evidence 
of reflux during this test with a DeMeester score of 
22.8-56.6. In one of these cases there was a total of 
339 reflux episodes despite a normal OGD.

Intra-operative findings and procedures
All operations were performed as previously described. 
Gore Bio-A® re-enforcement was used in 14 patients, 
the decision for which was made by the operating 
surgeon. Mesh re-enforcement was performed for large 
hiatus hernias (>5cm) in 10 patients with documented 
evidence at OGD. One patient was identified at 
barium meal as having an intrathoracic hiatus hernia 
with volvulus despite a normal OGD, which was later 
confirmed intra-operatively.  The remaining 3 patients 
who received mesh all had small-medium sized hiatus 
hernias but suffered from extremely severe GORD 
refractory to medical therapy (Table 2). Four of the 
14 patients with an endoscopic documentation of a 
large hiatus hernia did not receive mesh, either due to 
significant adhesions or the intra-operative finding of a 
smaller than expected hiatus hernia. One patient (4%) 
was converted to an open procedure due to adhesions 

and distorted anatomy resulting from a previous 
laparotomy for diaphragmatic rupture. There were no 
reported intraoperative complications or significant 
blood loss (defined as a loss of blood volume requiring 
transfusion) in any of the 23 cases.

Post-operative morbidity and mortality
The median length of stay was 1 day in the mesh group 
(range 1-38 days) and 2 days in the non-mesh group 
(range 1-6 days). In those individuals who received 
mesh, the incidence of post-operative dysphagia 
was 14% (2 patients) compared to 11% (1 patient) in 
the cohort who did not receive mesh (p=0.83, Chi-
squared). All three patients required subsequent OGD 
and dilatation. There was one minor surgical site 
infection in the mesh group which was successfully 
treated with a short course of oral antibiotics. One 
patient in each group developed hospital acquired 

Table 1: Presenting symptoms reported by our patient population.
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Outcomes 
An 82-year-old female who had a laparoscopic 
fundoplication for gastric volvulus and outlet 
obstruction sadly died on admission to the Accident 
and Emergency Department, 2 months following her 
surgery, the cause of which was identified as myocardial 
infarction. The remaining 22 patients were followed up 
for a minimum of 6 months. At first follow-up, 21 patients 
had obtained a degree of symptomatic relief with one 
patient complaining of occasional dysphagia to dry food. 
All 22 patients completed the GORD-HRQL 
questionnaire to allow analysis of their pre- and post-
operative symptoms. Each variable stated in Figure 
2 was scored from 0 to 5 with a total score of 45 in 
the most symptomatic patients. In the mesh group, 
the median pre-operative score was 22 out of 45 
(range 0 to 42) and median post-operative score was 
0 out of 45 (range 0 to 4). A total of 86% of patients 
reported a ‘satisfactory’ outcome following the 
operation. In the non-mesh group, the median pre-
operative symptomatic score was 20 out of 45 (range 
0 to 31) and median post-operative score was 0 (range 
0 to 3). A total of 89% of these patients reported 
symptomatic improvement. Whilst overall there was 

a statistically significant difference between pre and 
post-operative scores (21 vs 0, p=<0.0001, Mann-
Whitney U test), there was no clear difference 
observed in pre-operative scores (22 vs 20, p=0.21, 
Mann-Whitney U test), post-operative scores (0 
vs 0, p=0.92, Mann-Whitney U test) or symptom 
improvement (21 vs 20, p=0.24, Mann-Whitney U test) 
between the mesh and non-mesh groups. 
The patient who underwent an open fundoplication 
re-presented 6 months following his procedure 
with adhesional small bowel obstruction requiring a 
laparotomy, small bowel resection and primary 
anastomosis. He made a full recovery and was 
discharged back to his home. No other late 
complications were observed.

DISCUSSION

Large hiatal hernias have always been a challenging 
entity for practicing surgeons and the standard of 
care for repair remains controversial. The literature 
suggests anything up to a 42% recurrence rate 
following laparoscopic repair of hiatal hernias, 
however further studies have shown a statistically 

Table 2: Demographics, presentation and pre-operative investigation findings in those patients 
undergoing mesh augmentation of the hiatal repair with Gore Bio-A®.
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significant improvement with the use of mesh re-
enforcement [10]. Studies measuring outcomes 
following augmentation with Gore Bio-A® remain 
limited, however small studies have shown a low 
recurrence rate of 5-9% with no mesh-related 
complications such as erosion or dysphagia.8,9

Outcomes from laparoscopic fundoplication can be 
measured both objectively and subjectively but one 
could argue that if a patient’s symptoms are improved, 
the procedure is successful. One study, based on 
symptomatic control, subjectively measured the 
success rate of open versus laparoscopic repair 
and reported a higher incidence of recurrence 
following open surgery.11 However, a case series which 
objectively measured recurrence by radiography or 
endoscopy, found true recurrence rates to be anything 
between 12-42% in the case of laparoscopic repair.3,4 
In the present study, we measured outcomes 
subjectively using the patients’ symptoms pre- and 
post-operatively in both the mesh and non-mesh 
groups. If symptoms suggested recurrence, the patient 
was followed up with an investigation such as a barium 
swallow or OGD. The advantage of this is the avoidance 
of unnecessary radiation or invasive intervention. Our 
study found that comparable outcomes were achieved 
in those undergoing augmentation of the hiatal repair 
with Gore Bio-A® compared to those who did not. This 
is clinically very significant, considering the fact that 
the patients receiving mesh augmentation represent 
the more severe end of the spectrum of pathology 
encountered. 

In terms of complications postoperative dyspha-
gia rates were higher in the group of patients who 
underwent mesh repair, although this did not reach 
statistical significance (p=0.83). No recurrences were 
reported within this cohort, representing better 
outcomes than those previously published although our 
sample size is small. It has been shown that patients 
with hiatal hernia have ultra-structural abnormalities 
of the crural muscle tissue that was not present in 
patients with a normal gastroesophageal junction, 
which may explain the lower recurrence rates which 
have been reported with the use of mesh.7

Evidently, mesh repair is not without its complications. 
These include the risk of mesh erosion, ulceration and 
dysphagia.7  Although these risks are rare, they can 
cause significant morbidity. It is questionable as to 
whether these complications occur as frequently with 
biological mesh as with prosthetic mesh, particularly 
in the long term. A retrospective review of patients 
undergoing paraoesophageal hiatus hernia repair in 
2011 reported no increase in the incidence of long-
term dysphagia in patients undergoing biological mesh 
repair compared to a non-mesh repair.12 However, 
considering our study, it did report that immediate 
dysphagia is more commonly a problem following 
repair with a biological mesh when compared to a 
non-mesh repair. The study also states that this usu-
ally settles within a year, and therefore longer periods 
of follow-up are required. One possible explanation 
for this is that following the reabsorption of the bio-

logical mesh by the body it is less likely to cause stric-
tures or ulcerations when compared with prosthetic 
mesh. In view of this however, one would question the 
long-term success of biomesh once it has been fully 
reabsorbed. Oelschlager et al looked into this by 
extension of the 2006 multicentre randomised 
controlled trial where the same patients were followed 
up at 5 years post laparoscopic mesh repair of a hiatal 
hernia. Seventy-two of 108 patients were reassessed, 
60 of which underwent OGD in addition to symptom 
reporting. The study concluded that there were no 
reports of any strictures, erosion or dysphagia with 
biomesh, however any conferred benefits, measured 
both subjectively or objectively, were diminished at 
five years.13 

CONCLUSION

Our study demonstrated a slight increase in patient 
satisfaction with mesh reinforcement in laparoscopic 
fundoplication, with no real increase in complication 
rate. Furthermore, an equivalent improvement in 
symptom scores was seen between the mesh and non-
mesh groups, significant given the more pronounced 
pathology present in the mesh group. Limitations 
of the study include the retrospective nature of the 
study, small sample size and lack of randomisation. 
Additionally, as this study represents a single 
surgeon’s series an evolution in technique may have 
contributed to any observed differences. We conclude 
that the use of Gore Bio-A® to augment the hiatal repair in 
laparoscopic fundoplication is safe, feasible and may 
contribute to improved symptomatic outcomes in 
selected cases. Further evaluation in a larger 
randomised sample with long term follow-up is 
necessary for a full and complete evaluation of this 
technique.
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