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Objective: The aim of this study is to assess the efficacy and safety
of laparoscopic antireflux surgery (LARS) after failed endoscopic
treatments for gastroesophageal reflux disease.

Materials and Methods: The perioperative results of 9 patients,
who had received endoscopic antireflux intervention before being
subjected to LARS between March 2004 and November 2009, were
analyzed retrospectively on a prospective database.

Results: Endoscopically, while 6 patients had received radio-
frequency ablation (Stretta; Curon Medical, Fremont, CA), 2
patients had been subjected to biopolymer injection (Enteryx;
Boston Scientific, Natick, MA) and 1 patient to endoluminal
plication (NDO plicator; NDO Surgical, Mansfield, MA). The
mean age of the patients was 40 years while the mean values for
their body mass index, symptom duration, and follow-up length
were 25.6, 38 months, and 35 months, respectively. Mean operation
length and mean discharge time were 56 minutes and 1 day,
respectively. None of the patients who were subjected to NDO
plicator and Stretta showed difficulty in dissection or perioperative
complication. In contrast, the patients who had been subjected to
Enteryx presented serious problems during LARS, and because of
severe difficulty in dissection total fundoplication could not be
performed. In both of those cases, LARS did not succeed.

Conclusions: In patients who received Stretta and NDO plicator
procedures and failed to respond, LARS does not present any
difficulty or problem. However, performing LARS among patients
who received Enteryx shows problems and fails to produce a
successful result.
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Gastroesophageal reflux disease (GERD) is a chronic
disease in which gastric acid content passes into the

esophagus because of incompetent or incomplete lower
esophageal sphincter (LES) function. While considerably
affecting the quality of life of patients, it may also lead to
serious outcomes in the chronic period such as stricture,
Barrett metaplasia, and esophageal cancer.1

Since the first laparoscopic antireflux surgery (LARS)
was performed in 1991, it has become the gold standard of
surgical treatment and successful results have been reported
in the literature.2,3 However, because GERD is a disease
with a high prevalence and LARS is a surgical intervention,

although minimally invasive, many endoscopic treatment
methods have been proposed. While those propositions
become popular from time to time, their reliability and
efficacy have always been a focus of discussion.4

Our aim is to find out whether earlier performed failed
endoscopic attempts complicate LARS or not. This study
seems to be the first study addressing this issue.

MATERIALS AND METHODS
The study is conducted at our antireflux therapy center

that is a specialized tertiary referral center for the diagnosis
and treatment of GERD. Between May 2004 and November
2009, 1024 patients with GERD were treated with LARS.
Nine patients who had been subjected to failed endoscopic
treatment before undergoing LARS, and followed for at least
12 months were included in this study. All endoscopic
attempts were made at outside clinics. Patients who were
dissatisfied and had persistent GERD symptoms were
referred to us for treatment with LARS.

Gastroscopy at our center with biopsies was a routine
procedure after a detailed history was obtained. PH meter
(Orion II-Ambulatory pH Recorder; MMS, Enschede The
Netherlands) was a routine procedure in patients who
underwent endoscopic attempts earlier. A definite diagnosis
is established according to the history of the patient
(persistent typical symptoms responding to proton pump
inhibitors after endoscopic attempts), in addition to
presence of esophagitis at gastroscopy. DeMeester score
of >14.7 and/or symptom index >50% at pH meter
analysis were also conclusive evidence for GERD in these
subgroup patients seeking surgical care. Any patient having
a definite diagnosis of GERD with symptoms of more than
1-year duration was a candidate for LARS. Manome-
tric assessment (UPS-2020-stationary measurement system;
MMS, Enschede The Netherlands) of the esophagus
regarding its motility and LES function was the rule and
all patients have undergone an upper gastrointestinal series
as well.

All patients were admitted on the day of surgery and
underwent an antireflux procedure after an overnight fast.
High-resolution video recordings of all operations were also
collected for possible future analysis of technical details.
The surgical procedure of choice was based on the
preoperative manometric examination. Partial 270-degree
fundoplication, namely Toupet operation was the proce-
dure of choice in patients having mean esophageal
contraction amplitudes <20mm Hg. Dorr fundoplication
was performed in 1 patient because of technical difficulty to
secure a floppy wrap. Cutting short gastrics with LigaSure
(Valleylab, Boulder, CO) and a floppy wrap of 1.5 to 2 cm
done over a 60 F bougie was the preferred technique for the
Nissen procedure.Copyright r 2011 by Lippincott Williams & Wilkins
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All patients were hospitalized for 1 day unless specific
problems occurred. Patients received liquids at the night of
operation day, soup on day 1 and 2, soft diet on day 3, and
a normal diet on day 4. All patients were seen 1 week and 2
months after surgery and yearly thereafter. On first year
control, gastroscopy and pH meter tests are routine
procedures in these subgroup of patients who had received
endoscopic attempts earlier.

Preoperative and postoperative results were analyzed
on a prospective database. The SPSS 17.00 package
program was used for the calculations.

RESULTS
Six patients had received radiofrequency ablation

(Stretta), whereas cases 2 and 1 had been subjected to
biopolymer injection (Enteryx) and endoluminal plication
(NDO plicator), respectively. Two patients were female and
7 were male. Mean age of the patients was 40.11±8.8 years,
whereas mean values for body mass index and symptom
duration were 25.6±3.5 kg/m2 and 38±35.4 months,
respectively. The mean DeMeester score was 28.32 and
range between 19.50 and 56.15. The mean length of interval
between the endoscopic intervention and the LARS was
14±12 months, whereas the mean follow-up length was
35.06±12 months. The mean esophageal contrac-
tion pressure and LES pressure were 39.67±18.7 and
8.22±7.3, respectively. Six patients received Nissen fundo-
plication, whereas 2 patients received Toupet and 1 patient
received Dorr fundoplication.

None of the cases were converted to open procedure
and there was no mortality. Postoperatively, 2 patients
showed bloating and 1 patient showed difficulty to swallow
solid food in Nissen subgroup, which resolved within 2
months. (perioperative results and outcomes of the patients
are shown in Table 1).

Patients who had been treated with Stretta and NDO
plicator, showed no problems during LARS, and satisfied
after operation. These subgroup of patients were all free
from proton pump inhibitors (PPI) and pH meter tests were
in normal limits on yearly control. However, patients who
had been subjected to Enteryx showed serious problems
during LARS and early period recurrence was observed in
this subgroup. These 2 patients suffered from heartburn

within 2 months, and pH meter tests that were performed 3
months after LARS showed the recurrence of GERD.

DISCUSSION
GERD, a chronic disease in which acidic stomach

content pass into the esophagus by surpassing its physio-
logical limits, constitutes 75% of benign esophageal
conditions. Despite the benign character, GERD bears
importance because of its negative effects over the quality
of life and the risk of progression into stricture, Barrett
metaplasia, and esophageal cancer in the long term. The
prevalence of GERD has been reported to be between 10%
and 20% in the Western countries.5 In the United States
alone, 18.6 million patients are treated for GERD each
year and approximately $5.6 billion is spent for these
treatments.6

Medical treatment and changes in life styles such as
quitting smoking and/or alcohol and losing weight are very
effective in the treatment of GERD. However, the
requirement of regular drug usage for long term and
reduced response against the drug constitute a problem,
whereas drugs such as PPI are known to have some
negative effects in the long term.7

Fundoplication, once an intervention applied in
combination with thoracotomy or laparotomy, has not
become a frequently performed procedure because of its
high morbidity and complication rates. However, at the
beginning of 1990s, the first application of laparoscopic
fundoplication elevated its popularity worldwide and was
finally recognized as the gold standard for surgical
treatment. Although LARS is a procedure with minimal
morbidity and high success, its surgical nature caused
physicians to investigate endoscopic methods that can be
applied on an outpatient basis.8 Actually, considering the
number of PPI-dependent patients worldwide, those
investigations should not be a surprise.

The target of endoscopic interventions is the LES and
they propose to prevent acidic content from passing into
the esophagus by restoring the function of LES. Basically,
those interventions are evaluated in 3 groups: First,
reducing the diameter of the esophagus at the LES level
by radiofrequency ablation (Stretta), Second, plication at
the LES level by suturing technique (NDO plicator), and
finally increasing the tightness of the LES through

TABLE 1. Perioperative Results and Outcomes of the Patients

Sex/

Age

Earlier

Procedure

Symptom

Duration

(y)

LES

Pressure

(mm Hg)

The Interval Between the Earlier

Procedure and the LARS (mo) LARS

Duration of

Operation

(min)

Hospital

Stay (d) Outcome

F/41 Stretta 2 18 7 Nissen 50 1 Cured
M/40 Stretta 2 8 12 Nissen 35 1 Cured
M/44 Stretta 5 �1 5 Nissen 40 1 Cured
F/40 Stretta 2 6 4 Nissen 90 1 Cured
M/46 Enteryx 4 4 36 Toupet 56 2 Recurrence

reflux
M/36 Stretta 10 18 26 Toupet 27 1 Cured
M/25 Stretta 4 1 4 Nissen 43 1 Cured
M/37 Enteryx 5 4 24 Dorr 127 2 Recurrence

reflux
M/33 NDO

plicator
5 9 8 Nissen 41 1 Cured

LARS indicates laparoscopic antireflux surgery; LES, lower esophageal sphincter.

Toydemir et al Surg Laparosc Endosc Percutan Tech � Volume 21, Number 1, February 2011

18 | www.surgical-laparoscopy.com r 2011 Lippincott Williams & Wilkins



biopolymer injection (Enteryx) into the esophageal muscle
layer. The main common objective of all those methods is
curing the disease with minimal morbidity and low cost.9

Endoscopic treatment procedures cannot be applied on
every patient with GERD and the criteria for eligibility is
still contentious. Generally, hiatal hernia >2 cm, erosive
esophagitis, and Barrett metaplasia are the main contra-
indications. Although endoscopic treatments carried out on
an outpatient basis aim for minimal morbidity, they can
lead to some complications as well. The most common
complications observed in almost all the procedures are
chest pain, abdominal pain, dysphagia, and hemorrhage.10

The popularity of Stretta has started to decline as it
was found to have no lowering effect over the acidic reflux
by PH meter analyses.11 Despite the persistence of acid
reflux, the improvement in some of the patients has been
associated with damaged submucosal fibers of the vagal
nerve,12 which suggests that asymptomatic acid reflux can
lead to serious outcomes in the long term.13,14 There are no
data on the long-term outcomes of treatments with NDO
plicator. Although its positive effects over the acid have
been shown in small series in the literature, randomized
clinical studies are required for verification.15 Enteryx use
has been abolished from clinical practice because of serious
side effects including death.

Many studies have been conducted involving compar-
ison of endoscopic treatments with LARS in the literature.
The main conclusion of those studies was the fact that
LARS controlled acid leakage and PPI dependency
better.16,17 Although LARS is a very safe procedure in
experienced hands, the outcomes of cases that had been
subjected to endoscopic internventions earlier, are not
known. As the endoscopic procedures become more
common, many patients try this treatment. Patients with
unsuccessful outcomes proceed with PPI or are referred to
surgery. In view of the described novel procedures during
the recent 15 years, number of such patients is considerably
high.

In our experience, we did not observe any abnormal
dissection difficulty and encountering no problem such as
failure to insert a bougie or a nasogastric catheter among
patients who were treated with the Stretta or NDO plicator.
However, owing to the fibrosis caused by the injection into
the esophageal muscle layer among patients who received
Enteryx, esophageal dissection showed considerable pro-
blems and we were unable to perform a total fundoplication
in both of the patients. Application of LARS after Enteryx
treatment resulted in early recurrence. These 2 patients who
received Enteryx, is still received high dose PPI medication
and diet instead of a reoperation . This was preference of
patients after we discussed the likelihood complications (ie,
conversion to open surgery, torocotomy) of a reoperation.

CONCLUSIONS
Although there is no intervention that can completely

meet the need yet, endoscopic procedures may have an
important role in GERD treatment in the future. As

investigating the perfect treatment method, attention
should be paid to the fact that the procedure should not
constitute a difficulty for a possible future LARS.

While LARS, performed after treatments with NDO
plicator and Stretta, was applied without any problem, it
did not produce successful results after Enteryx treatment.
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