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Abstract: Gastro esophageal reflux disease (GERD) is the most common gastrointestinal disorder and often is as-
sociated with hiatal hernia (HH). Nissen fundoplication is the most common surgical treatment method. Despite
surgical treatment, recurrence rate is still high. In this study, we aimed to identify the importance of the mesh shape
in preventing recurrence after Nissen fundoplication. A hundred twenty two patients who operated Nissen fundo-
plication owing to GERD and/or HH were evaluated. Nissen fundoplication was made all patients. Patients were
divided into three groups according to hiatoplasty procedure; group 1 (V-shaped mesh), group 2 (V-shaped mesh
+ Fibrin glue), and group 3 (special designed mesh, Kar’'s mesh). Groups were compared regarding intraoperative,
postoperative early- and long-term complications. Mean age was 42.75 years, and male to female ratio was 1:2.98.
The mean follow-up period was 27 mounts. There was no mortality during follow-up. The most common presenting
symptom was heartburn (93.4%). There wasn’t difference between groups in terms of the intraoperative complica-
tions and postoperative early-term complications. The overall recurrences rate was 4.9% and dysphagia > 3 months
rate was 1.6%. No recurrence was not observed in group 3, while recurrence was observed in 4 patients in group
1 (P =0.030). Patients should be carefully selected for surgery because complication rate is high despite success-
ful anti-reflux surgical treatment. In this study, we have used a special designed mesh. We believe that this special
designed mesh can be used safely and effectively in anti-reflux surgery because recurrence and complications were
not observed.
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Introduction fail to respond to this treatment [4]. For pati-
ents with typical reflux symptoms and inade-
quate response to PPIs surgical treatment can
be an effective procedure [5]. Remission rate is
about 85% to 93.5% after surgical treatment,
whereas recurrence rate is about 7 to 43% [6].
After surgery of this region that enjoys a quite
dynamic anatomy, recurrence is one of the
most important problems. Recurrences usually
occur due to over-exertion of the patients in
the early postoperative period and inadequacy
of surgical techniques. While causes of recur-
rences due to inadequacy of surgical tech-
niques include mediastinum migration of the
stomach with fundoplication due to the opening

Gastro esophageal reflux disease (GERD) is the
most common gastrointestinal disorder and
caused by chronic exposure of the mucosa of
esophagus from retrograde flow of gastric juice
and/or duodenal contents due to the lower
esophageal sphincter and diaphragmatic crus
dysfunction. Its prevalence is 25 to 27% [1].
While there are reflux esophagitis half of the
patients with hiatus hernia (HH) who usually
associated with acid reflux, HH is accompanied
in 84% of patients with esophagitis [2]. Typical
symptoms of this disease are heartburn, regur-
gitation, and dysphagia [3].

Treatment of the disease is planned both
depending on the presence HH and reflux dis-
ease. The main stay of treatment is acid sup-
pression with proton pump inhibitors (PPIs), but
about 10% to 40% of the patients with GERD

of stitches crus, left crus elongation, receiving
glass shape of the stomach, opening of stitches
of fundoplication, cause of recurrence due to
over-exertion is repetitive diaphragm stress
due to the mechanics of respiration. Therefore,
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Figure 1. Surgical techniques and stages of the Nissen fundoplication. A. Preoperative view of hiatal hernia. B.
Esophagus suspension and hiatal defect. C. Sutures closure of the crus. D. Nissen fundoplication. E. Reinforcement
of crus with V-shaped mesh. F. Reinforcement of crus with Kar’s designed mesh.

Table 1. Incidence of preoperative symptoms in
groups

Symptoms N (%)
Heartburn 114 (93.4%)
Regurgitation 53 (43.4%)
Dysphagia 5 (4.1%)
Chest/epigastric pain 106 (86.9%)
Nausea/vomiting 18 (14.8%)
Respiratory problems (e.g. asthma, dyspnea) 8 (6.6%)

Table 2. Distribution of preoperative endo-
scopic signs

Sign N/%
Hiatal hernia 103 (84.4%)
Esophagitis 70 (57.4%)
Reflux 56 (45.9%)
Barrett’s esophagitis 2 (1.6%)

to reduce the rate of recurrence various tech-
niques such as supporting hiatus failure with
prosthetic materials and using fibrin glue have
been implemented in order to support cruro-
plasty [7].

In this study, we aimed to compare effects
of only mesh, mesh + fibrin glue and special
designed mesh (Kar's mesh) on recurrence
postoperative in the patients with GERD +
HH.
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Material and methods
Patients

This study was retrospectively and cross
sectional conducted on a single center
basis after approved by the local ethical
committee. A hundred twenty two patients
were evaluated who operated Nissen fundo-
plication owing to GERD and/or HH at our
hospital which is a district hospital, has a
capacity of 600 beds, and 3500 surgeries
per year are made between January 2009 and
December 2013. The data of patients which
obtained from archive records of patients and
automation system after a long-term follow up
were analyzed.

Preoperative evaluation and indications for
surgery

GERH and HH related symptoms were eva-
luated preoperatively. The most common com-
plaints of patients were heartburn, regurgita-
tion, chest pain, abdominal pain, dysphagia,
nausea, and vomiting. Oesophagogastroduo-
denoscopy was performed in all patients with
complaints and anti-acid therapy was given.
Oesophageal manometry was not done in any
patients because of inaccessibility.

Indications for surgery: 1) unresponsiveness to
medical therapy with PPIs for > 6 months; 2)
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Table 3. The analysis of intraoperative complications between groups

Group 1 Group 2 Group 3

Complications (V-shaped mesh) (V-shaped mesh + Fibrin glue)  (Kar’s mesh) Overall P
n=122 value
n=42 n=37 n=43

Ischemia of spleen 4 (3.2%) 4 (3.2%) 2 (1.6%) 10 (8.1%) 0.562
Ischemia of liver 2 (1.6%) 1 (0.8%) 0 3 (2.4%) 0.364
Pneumothorax 1 (0.8%) 0 0 1 (0.8%) 0.383
Bleeding 0 1 0 1 (0.8%) 0.314
Table 4. The analysis of postoperative early-term complications between groups

Group 1 Group 2 Group 3 Overall .
Complications (V-shaped mesh) (V-shaped mesh + Fibrin glue) (Kar’'s mesh) _ P

n=122 value

n=42 n=37 n=43
Dysphagia < 3 months 0 1 (0.8%) 2 (1.6%) 3(2.4%) 0.381
Dyspepsia < 3 months 3(2.4%) 2 (1.6%) 8 (6.4%) 13(10.6%) 0.107
Nausea/vomiting 0 0 1 (0.8%) 1(0.8%) 0.396
Bleeding 2 (1.6%) 0 0 2(1.6%) 0.144
Increased LVT 2 (1.6%) 1(0.8%) 0 3(2.4%) 0.364
Wound infection 2 (1.6%) 2 (1.6%) 0 4(3.2%) 0.320
Respiratory complication (e.g. dyspnea, atelectasis) 1(0.8%) 1 (0.8%) 2 (1.6%) 4(3.2%) 0.818

Emphysema

Pain score” 2.5(0.5-8.2) 2(0-7.2) 2.2(0.4-7.5) 2.2(0-8.2) 0.790

LVT: Liver function test. “Pain score was calculated using VAS (visual analog scala).

Table 5. The analysis of long-term follow-up complications between groups

Group 1 Group 2 Group 3 overall ‘o »
Complications (V-shaped mesh) (V-shaped mesh + Fibrin glue) (Kar’'s mesh) _ P
n=122 value
n=42 n=37 n=43
Recurrence” 5 (4.1%) 1 (0.8%) 0 6(4.9%) 0.030
Dysphagia > 3 months 2 (1.6%) 0 0 2(1.6%) 0.144
Dyspepsia > 3 months 5 (4.1%) 3 (2.4%) 3 (2.4%) 11 (9%) 0.711

“Recurences were identified according to DeMees score, Visick score, and signs of endoscopic.

mismatch in continuation of medical treatment;
3) complications of GERD such as esophagitis,
stricture, and ulcer; and 4) large HH associated
with respiratory problems such as dyspnea,
coughing or asthma.

Surgical procedure and study groups

Laparoscopic surgery was performed with gen-
eral anesthesia using five trocars. First, all her-
niated structures were first repositioned (Figure
1A). Second, after opening lesser omentum
and peritoneum on hiatus, the esophagus, the
diaphragmatic crura, and the posterior vagus
nerve by elevating the esophagus identified
(Figure 1B). At least 3 cm of distal intra-abdom-
inal portion of the esophagus was dissected.
After complete mobilization of the hernia sac
and the distal esophagus, the hiatus was nar-
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rowed with two to three non-absorbable (Figure
1C). At this stage the patients were divided into
three groups.

Group 1 (V-shaped mesh): After narrowed hia-
tus, V-shaped, 6 x 6 cm, light (35 g/m?), and
polypropylene mesh (Surgimesh® Xlight, Aspide
Medical, France) was used to strengthen the
primary. The lower of the two arms of mesh was
placed below the lower crus stitch, and fixed
with staples (ProTack®, TycoUSS, Norwalk, CT).
Later, the fundus of stomach was mobilized by
cutting upper short gastric vessels and a
Nissen fundoplication (360°C) was performed
(Figure 1D, 1E).

Group 2 (V-shaped mesh + Fibrin Glue): After

similar operations in Group 1, fibrin glue (Tis-
seel, Baxter International Inc., Westlake Village,
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USA) was injected onto the mesh. Later, the
fundus of stomach was mobilized by cutting
upper short gastric vessels and a Nissen fun-
doplication (360°C) was performed (Figure 1D,
1E).

Group 3 (special designed mesh, \/—shaped
mesh, Kar’s mesh): After narrowed hiatus,
V-shaped 6 x 9 cm, light (35 g/m?2), and poly-
propylene mesh which extending to the upper
pole of the spleen was used to strengthen the
primary and to prevent elongation of left crus
(Figure 1D, 1F).

Postoperative evaluation

Follow-up time ranged 1 month to 5 years, with
an average of 26 months. Period of hospitaliza-
tion, symptoms, symptom duration, complica-
tion, postoperative endoscopic findings, and
the results of all follow-up examinations were
evaluated. Evaluations were made by direct
examination in early stage, while were made by
telephonic conversation in late stage. De-
Meester and Visick scores were based on eval-
uation the failure of surgical treatment and
patient satisfaction.

Statistical analysis

Statistical analyses were performed with SPSS
15.0 software (SPSS Inc., Chicago, IL, USA).
Distribution of data was determined by
Kolmogorov-Smirnov test. Categorical vari-
ables expressed as frequency and percent.
Categorical variables were compared using
Pearson’s Chi-square test for two groups. A p
value < 0.05 was considered statistically
significant.

Results

A total of 122 patients who underwent laparo-
scopic Nissen fundoplication between January
2009 and December 2013 were evaluated.
The patients divided into three groups accord-
ing to their surgical procedures. General clinic
results, preoperative symptoms, preoperative
endoscopic signs, and intraoperative and post-
operative early-term/long-term complications
were evaluated. There was no mortality during
follow-up. The numbers of patients in each
group were 42, 37, and 43 patients, respective-
ly. There were 37 male and 85 female, and
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male to female ratio was 1:2.98. The mean age
of patients in Group 1, Group 2, Groups 3, and
overall were comparable, as 43.57 (17-72),
43.08 (18-64), 41.65 (20-65), and 42.75 (17-
72) years, respectively. There wasn't statisti-
cally a difference between groups in terms of
gender and mean age (P = 0.592 for mean age
and P = 0.140 for gender).

Incidence of preoperative symptoms in groups
was summarized in Table 1. The most common
presenting symptoms were heartburn (93.4%)
and chest pain (86.9%).

Preoperative endoscopic signs were depicted
in Table 2. While the most common endoscopic
sign was hiatal hernia (84.4%), the least com-
mon sign Barret’s esophagitis (1.6%).

Surgery was completed laparoscopically in all
patients. Intraoperative complications were
given in Table 3. There wasn't difference be-
tween groups according to the complications.
The total complication rate was 12.1%. The
most common intraoperative complication was
ischemia of the upper pole of the spleen
occurred due to polar artery ligation (8.1% - 10
patients). Pneumothorax was observed in only
one patient. All complications recovered spon-
taneously without any intervention.

Postoperative early-term complications were
identified in Table 4. This complications include
dysphagia and dyspepsia (< 3 months), nau-
sea, bleeding, elevated liver function tests,
wound infection, respiratory complications su-
ch as dyspnea, atelectasis, and pain score.
Pain score was calculated in the first 24 hours
postoperatively using visual analog scale (VAS).
The most common complication was dyspepsia
< 3 months (10.6%-13 patients). There wasn't a
difference between groups in terms of these
parameters.

All patients were followed postoperatively. The
mean follow-up period was 27 mounts (14-40
mounts). After follow-up, patients were evalu-
ated by telephone interview or face to face
examination about their surgery. The overall
recurrences rate was 5% (6 patients). While
there wasn’t a significant difference between
Group 2 and Group 3 in terms of recurrences,
the recurrence rate in Group 1 was higher than
the other groups, and was statistically signifi-
cant (P =0.030). There wasn’t statistically a dif-
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ference between groups according to dyspha-
gia and dyspepsia (= 3 months) (Table 5).

Discussion

GERD is one of the most common disorders of
the gastrointestinal system and often associ-
ated with HH. The basic stay of treatment is
acid suppression with PPIs. Surgical interven-
tion requires in cases refractory to medical
treatment. Currently, Nissen fundoplication is
the most common performed surgery for the
treatment GERD. But, the high recurrence rates
after surgery has led to the use of different
techniques and materials such as mesh, fibrin
glue in during surgery. This study shows that
special designed mesh prevents to recurrence
after Nissen fundoplication.

Diagnosis of GERD includes many methods
such as clinical diagnosis, endoscopy, histolo-
gy, ambulatory pH monitoring, and manometry.
In clinical diagnosis, symptoms of patients are
very important. Typical symptoms of GERD are
heartburn, regurgitation, and dysphagia while
atypical symptoms are cough, hoarseness, lar-
yngitis, and wheezing. Heartburn and regurgita-
tion are characteristic symptom of GERD.
Typical reflux symptoms can be diagnosed on
the basis of characteristic symptoms without
diagnostic testing [8]. Endoscopy is mandatory
to establish a diagnosis of reflux esophagitis.
But, it is positive in only about 40% of cases [9].
While there are reflux esophagitis half of the
patients with HH who usually associated with
acid reflux, HH is accompanied in 84% of
patients with esophagitis. For endoscopic diag-
nosis of HH, gastroesophageal junction should
be shifted to the mediastinal space at least 2
cm above of crus contraction [2]. Manometry is
not mandatory for fundoplication in patient
with typical symptoms but it is indicated
patients with persistent reflux symptoms des-
pite medical therapy and normal endoscopic
signs [10, 11]. In our study, the most common
symptoms are heartburn and chest pain.
All patients were evaluated preoperatively by
endoscopy. However, manometry was perform-
ed in any patient.

In treatment of GERD and HH, the most com-
mon procedure is Nissen fundoplication. The
principal rules of this operation are to restore
high-pressure zone and length of lower esopha-
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gus, repair of the hiatal defect and complete/
partial fundoplication [8]. The high complica-
tion rates have led to differences in surgical
treatment.

While the enough lower esophageal length can
be obtained with dissection of crura and esoph-
agus suspension, in patients with large hiatal
hernia, adequate length can be achieved by
higher mediastinal dissection [12]. During high-
er mediastinal dissection, common complica-
tion is pneumothorax. Its rate is rare and spon-
taneously resolves. In our study, pneumothorax
was observed in only 1 patient and it was spon-
taneously resolved.

During surgery, the repair of hiatal defect is the
most important process to prevent recurrence.
Despite high success rate reported in large
series, important complications are related to
the hiatoplasty. These complications are wrap
migration and hiatal hernia recurrence. Before
the development of mesh, primary suture of the
crura with non-absorbable stitches was stan-
dard. However, high recurrence rates due to
opening of stitches crus revealed that primary
repair was just not enough. Nowadays, various
prosthetic materials have been used to rein-
forcement the hiatoplasty. However, the use
of mesh is not without complications. Com-
plications associated with mesh include fibro-
sis, stricture, erosion, and diaphragm, aorta,
and esophageal stenosis [13]. These complica-
tions have led to debate regarding the type of
mesh material, shape, size, and fixation tech-
niques. Types of prosthetic materials include
polypropylene mesh, carbonate mesh, compos-
ite mesh, and biological mesh [14]. Mesh
dimensions and shapes are altered. A small tri-
angular piece of mesh, A, U, H, and O-shaped
mesh are used. Mesh sizes can be adjusted
individually by tailoring. Since hiatal defect is a
hernia, small meshes does not comply with the
principle of hernia surgery due to fibrotic tissue
formed in the small mesh application has poor
carrier property [15, 16]. For mesh fixation, var-
ious materials such as suture, fibrin glue, and
staple are used [17]. Rantanen et al. [18] have
found that fibrin glue is effective in the preven-
tion of failure after Nissen fundoplication. Linke
et al. [19] have identified that mesh-augment-
ed hiatoplasty without fundoplication is feasi-
ble, safe and provides an anti-reflux effect.
Similarly, Zhang et al. [20] found that the use of
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composite mesh reduces recurrence. Stad-
Ihuber et al. [13], in their study investigated the
mesh complications, have identified that mesh
erosion was not associated with different mesh
material and different mesh configurations.
Frantzides and Carlson [21], in their prospec-
tive study, had not any cases of migration or
erosion of the prosthesis. Similarly, Brandalisa
et al [22], in their study, observed no complica-
tions related to the prosthesis. As opposed to
erosion, esophageal stricture occurs due to
fibrosis with the prosthesis. To prevent fibrosis,
Wassenaar [23] suggests that maintain a dis-
tance of 2-3 mm between the esophagus and
mesh. In addition, Clement et al. [24] found
that the use of absorbable biological mesh is
safe, and has a low risk of side-effects and
complications.

At our clinic, Nissen fundoplication is done for
more than 10 years, and we are using the mesh
and fibrin glue since 6-7 years. We used gener-
ally U-shaped mesh. Our recurrence rates sig-
nificantly decreased with the use of mesh and
fibrin glue. As the high cost of fibrin glue, open-
ing of hiatoplasty and left crus elongation are
was cause of recurrence in the majority of
cases we've changed the shape of the mesh to
prevent recurrence. We've cut the mesh in a
special shape, and extended to the upper pole
of the spleen to prevent left crus elongation
(Figure 1F). We've fixed the mesh with staple
on crura and with sutures on diaphragm. In our
cases with a long follow-up period, we found no
complications, related to the use of a mesh.

After Nissen fundoplication, another important
complication is dysphagia. In the first weeks
after operation, it seems in up to 20-50% of
patients. It is a mid- to long-term complication,
and it seriously impairs the quality of life. Many
patients were relieved from symptoms after a
dietary counseling on soft meals [25]. Causes
of dysphagia include inadequate mobilization
of the gastric fundus, extreme narrowing hia-
tus, esophageal dysmotility, fibrosis caused
mesh [26]. Singhal et al. [12] reported that dys-
phagia of varying degrees was observed in 11
patients (3.65%) at 3 months after surgery, and
8 patients had persistent dysphagia for solid
food at nine months. Riberio et al. [27], in their
study, found that severe persistent dysphagia
rate was 7.27%. When esophageal dysmotility
is encountered, complete fundoplication is pre-
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ferred. In this cases, studies suggest the total
fundoplication [28, 29]. In our study, transient
dysphagia is showed in 3 patients, and this
complication was not associated with mesh.

At the anti-reflux surgery, intraoperative bleed-
ing, dyspepsia, wound infection, painful port-
sites, wrap migration/ischemia, recurrent re-
gurgitation/heartburn, ischemia liver/spleen
are other complications, and rare. Complication
rates in Singhal and colleagues’ [12] studies
involving 301 patients: respectively, intraopera-
tive bleeding, painful port-sites and dyspepsia
were 0.33%, wound infection was 1%, wrap
migration/ischemia was 1%, recurrent regurgi-
tation/heartburn 11%. In our study, dyspepsia
was 10.6%, bleeding was 1.6%, wound infec-
tion was 3.2%, ischemia of spleen was 8.1%,
and ischemia of liver 2.4%, and this results are
consistent with the current literature.

Conclusion

GERD and HH are the most common disease of
the upper gastrointestinal system. Nissen fun-
doplication is gold standard therapy in the sur-
gical treatment of these diseases. Today, even
despite recurrence rate is low due to the use of
mesh it is still high. To reduce both recurrence
rates and complications associated with the
mesh, patients should be carefully selected. In
this study, we have used a special designed
mesh. We didn't detect any recurrence in
patients in the group used special mesh. We
didn’'t observe a serious complication associ-
ated with mesh. According to the results, we
believe that this special designed mesh can be
used safely and effectively in anti-reflux sur-
gery.
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