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Subjective and objective data on esophageal manometry and
impedance pH monitoring 1 year after endoscopic full-thickness
plication for the treatment of GERD by using multiple
plication implants

Oliver O. Koch, MD,1,2 Adolf Kaindlstorfer, MD,1 Stavros A. Antoniou, MD,1 Georg Spaun, MD,2

Rudolph Pointner, MD,1 Lee L. Swanstrom, MD3

Zell am See, Austria; Portland, Oregon, USA

Background: Subjective and especially objective data after endoluminal full-thickness gastroplication are scarce.

Objective: To evaluate symptoms and reflux activity 12 months after gastroplication by using multichannel
intraluminal impedance monitoring.

Design: Open-label, prospective, single-center study.

Setting: Tertiary referral hospital in Zell am See, Austria.

Patients: Subjects without hiatal hernias with documented GERD and persistent or recurrent symptoms despite
treatment with a proton pump inhibitor.

Interventions: A total of 36 patients underwent endoscopic full-thickness gastroplication with 1 or more Plicator
implants.

Main Outcome Measurements: Mean Gastrointestinal Quality of Life Index and reflux-specific symptom scores
significantly improved on follow-up (P � .01). Atypical reflux, gas/bloating, and bowel dysfunction–specific
symptom scores as well as belching and dysphagia scores improved. Twenty-two patients returned for esoph-
ageal manometry and multichannel intraluminal impedance testing 1 year after surgery. DeMeester scores
decreased from 20 to 10 (P � .029). The median numbers of total, acid, proximal, upright, and recumbent reflux
episodes were all significantly reduced (P � .05). Manometric data were virtually unchanged. The percentage of
patients taking proton pump inhibitors on daily basis after the procedure was 11.5%. There was only 1
postprocedure incident (bleeding) that required intervention. Three of 36 patients (8.3%) were considered
treatment failures because of persistent symptoms and were assigned to undergo laparoscopic fundoplication.

Limitations: No randomized comparison with a sham procedure or laparoscopic fundoplication; follow-up interval.

Conclusions: Endoscopic plication is safe and improves objective and subjective parameters at 1-year follow-
up, without side effects seen after laparoscopic fundoplication. Further studies on the clinical merit of this
procedure in specific patient populations are warranted. (Clinical Trial registration number: NCT01453985.)
(Gastrointest Endosc 2013;77:7-14.)
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GERD is a common disorder of the alimentary tract,
with a prevalence of 10% to 20% in Western countries.1

Most patients with typical reflux symptoms are sufficiently

Abbreviations: GIQLI, Gastrointestinal Quality of Life Index; LARS, lapa-
roscopic antireflux surgery; LES, lower esophageal sphincter; MII, multi-
channel intraluminal impedance; PPI, proton pump inhibitor; QoL,
quality of life; SI, Symptom Index.
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reated by acid-suppressive medical therapy, but although
sophagitis heals in virtually all patients, as many as 40%
till have symptoms.2,3 Patients whose symptoms are as-
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Gastroplication for the treatment of GERD Koch et al
sociated with reflux but are not adequately responding to
acid suppressive therapy can be identified by combined
multichannel impedance pH monitoring and are candi-
dates for laparoscopic antireflux surgery (LARS). Long-
term follow-up has demonstrated a good to excellent out-
come in most patients after LARS.4,5 However, potential
enefits of surgery must be weighed against potential side
ffects. These include epigastric pain, gas/bloating (ability
o belch or fullness), and bowel dysfunction (obstipation,
atulence, and diarrhea).6 Patients undergoing LARS are

expected to accept a trade-off between relief of GERD
symptoms and the potential side effects after the proce-
dure. An approach to the treatment of GERD that obviates
the need for antireflux medication and improves symp-
toms and quality of life (QoL) without side effects seen
after LARS would be desirable.

As an alternative to acid-suppressive medications and
LARS, a number of flexible endoscopic techniques have
been developed and evaluated. The procedures were pri-
marily designed to be used in patients with relatively
normal anatomy of the esophagogastric junction (small or
no hiatal hernia). Most of the techniques have been aban-
doned because of poor effectiveness, durability, and safety
concerns.7-9 Endoscopic full-thickness plication has shown
even long-term efficacy regarding QoL, symptom scores,
and reduction of proton pump inhibitor (PPI) use in pro-
spective multicenter trials.10-12 However, plication and
other endoscopic procedures have been criticized for nor-
malizing esophageal acid exposure in only 30% to 40% of
the patients treated. Esophageal 24-hour pH normalization
is widely considered a crucial component of GERD treat-
ment because one of the goals is to avoid long-term
complications.

This single-center study evaluates the outcome of pa-
tients 1 year after endoscopic full-thickness plication. The
article reports 1-year results, including subjective patient
data (well-being, symptom scores, medication use, side
effects) and objective measurement parameters of esoph-
ageal manometry and 24-hour esophageal impedance pH
monitoring.

PATIENTS AND METHODS

From October 2007 to October 2010, a total of 420
individuals were assessed for eligibility at the Department
of General Surgery, Public Hospital of Zell am See, by a
diagnostic program. The patients underwent a series of
diagnostic studies, including gastroscopy, barium esopha-
gography, esophageal manometry, and esophageal multi-
channel intraluminal impedance testing. Patient inclusion
criteria were at least 1 typical reflux symptom despite
treatment with a PPI for at least 6 months and pathologic
esophageal acid exposure as documented by a reflux-
related DeMeester score of 14.7 of higher or symptom
correlation of 50% or greater, or more than 73 reflux

episodes. u
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Patient exclusion criteria were younger than 18 years,
merican Society of Anesthesiologists physical status clas-
ification higher than II, evidence of hiatal hernia measur-
ng more than 2 cm, paraesophageal hernia, previous
sophageal or gastric surgery, and pregnancy.

Forty patients fulfilled study inclusion criteria; of these,
6 patients were assigned to and received treatment with
ndoscopic full-thickness plication. Informed consent for
articipation in the study was obtained from all patients.
ll procedures were performed by the same surgical team.
tudy approval was obtained from the institution’s ethics
ommittee.

ndoscopic plication technique
All procedures were performed with the patients under

eneral anesthesia. No preprocedure antibiotics were
iven. A standard upper endoscopy was performed and a
avary guidewire was placed on gastroscope withdrawal.
he Plicator (Ethicon Endosurgery, Sommerville, NJ) was
ntroduced over the guidewire and into the stomach. A
.8-mm video endoscope was passed through the Plicator,
nd the Plicator’s distal end was retroflexed to the anterior
astric cardia approximately 1 cm below the GE junction
nder direct endoscopic visualization. The Plicator arms
ere opened, and the endoscopic tissue retractor was
dvanced deeply into the gastric cardia. The tissue retrac-
or was then drawn back to gather tissue between the
pen arms of the Plicator. The arms were closed and a
retied transmural pledgeted suture was deployed. The
licator and the gastroscope were removed, and the gas-
roscope was reinserted to evaluate the resulting plication.
f necessary for a tight closure of the restructured gastro-
sophageal junction, 1 or 2 additional sutures were placed
n the same manner, as described previously, until a tight
losure around a 5.8-mm video endoscope was
chieved.10,13 In this protocol, additional treatment with
nother suture was permitted and performed in the same
anner in case of inadequate response to therapy.

sophageal manometry
All patients were studied while in the supine position

nd after an overnight fast. Manometry was performed

Take-home Message

● Endoscopic full-thickness plication is a safe and well-
tolerated procedure that significantly improves quality of
life and eliminates GERD symptoms, without the side
effects seen after laparoscopic fundoplication.

● Longer follow-up of its effect on reflux control is essential.
Further studies aiming at identifying those patient
groups who will benefit from this endoscopic treatment
modality are warranted.
sing a conventional 4.5-mm nasoesophageal 8-lumen

www.giejournal.org



t
r
s
a
d

t
t
T

e
r
c
p

S

c
n
a
r
p
b
o
c
g
e
q
i
i
s
(
b
a
t

Q

Q
e
t
c
g
p
m
(
f
m
b
d

F

s
m

Koch et al Gastroplication for the treatment of GERD
polyethylene catheter, continuously water perfused (0.5
mL/min) by a low-compliance pneumohydraulic capillary
infusion pump system. Five of the 8 channels with exit
ports located at 5-cm intervals along its length and ori-
ented radially around the circumference of the catheter
were linked to a transducer; the pressures were recorded
on a computerized polygraph and analyzed on a personal
computer.14,15

The lower esophageal sphincter (LES) resting pressure,
overall length, and abdominal length were obtained as
arithmetic mean values from each of the 5 radial side holes
during a standard station pull-through. The LES resting
pressure was measured as the mid-respiratory resting pres-
sure (mm Hg) in the high-pressure-zone, using mid-
respiratory gastric pressure as zero reference. The trans-
diaphragm pressure gradient was measured as the mean
mid-respiratory intra-abdominal pressure difference to
mid-respiratory intrathoracic pressure from each of the 5
radial side holes. Esophageal body motor function was
assessed by recording pressures from side holes located at
3, 8, 13, 18, and 23 cm above the upper margin of the LES
during 10 wet swallows (5 mL each) at 20- to 30-second
intervals. The esophageal amplitude was calculated from
the mean intraesophageal baseline to the peak of the wave
and presented in milligrams of mercury (mm Hg). Each
wave was classified as normal, hypotensive (�30 mm in 1
of the 2 distal channels) or defective (interrupted or
dropped, ie, �15 mm in 1 of the 2 distal channels, or
simultaneous over a 5-cm segment, ie, beginning within
0.25 seconds within each other).

Motor function was then assigned to 4 quality groups as
a result for every motility analysis: group 1, perfectly nor-
mal, more than 80% normal waves; group 2, normal, more
than 50% normal waves; group 3, slightly disturbed, more
than 50% normal or hypotensive waves; group 4, heavily
disturbed, less than 50% normal or hypotensive waves.

24-hour ambulatory esophageal impedance
pH monitoring

All patients had discontinued antisecretory therapy at
least 1 week before and were encouraged to maintain their
normal activities and meal times and to remain upright
during the day with 1 short nap allowed. We used an
ambulatory Sleuth multichannel intraluminal impedance
(MII) pH monitoring system (Sandhill Scientific, Highland
Ranch, Col). A 2.1-mm nasogastric probe was inserted
with 2 antimony pH electrodes located 5 cm above the
manometrically located LES and 15 cm more distal and 8
impedance electrodes, allowing measurement of the in-
traluminal impedance in 6 segments at 3, 5, 7, 9, 15, and 17
cm above the LES. Data were recorded on a flash card of
a portable datalogger at 50 samples per second. Patients
were asked to report meal times, posture changes, and
symptoms by pressing 1 of 3 different event buttons on the
data recorder. Reportable symptoms were heartburn, re-

gurgitation, cough, or others, if troublesome for the pa- u
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ient. Meal times were excluded from the analysis. The
ecorded tracings were preanalyzed on a PC by an auto-
can algorithm (Bioview Analysis) and visually revised by
n expert reader at 3-minute intervals. Further technical
etails were published previously.16

We used the Symptom Index (SI), the number of symp-
oms associated with reflux events based on a 5-minute
ime window divided by the total number of symptoms.
he SI was deemed positive if it was more than 50%.17

GERD was diagnosed if the total number of reflux
vents in 24 hours exceeded 73,18,19 when the reflux-
elated composite pH score according to DeMeester ex-
eeded 14.7, or if the SI was positive for symptoms re-
orted at least 3 times.

ymptom and side effect evaluation
Symptom and postoperative side effect evaluation was

arried out in a standardized way using a written question-
aire assessing the severity and intensity of 14 symptoms on
4-point scale.13 In particular, the symptoms of heartburn,

egurgitation, chest pain, cough, hoarseness, asthma, dys-
hagia, fullness, diarrhea, flatulence, constipation, belching,
loating, and distortion of taste were graded as none (0),
nce per week (1), several times per week (2), daily (3), and
onstantly (4). The intensity of the above symptoms was
raded as none (0), mild (1), moderate (2), severe (3), and
xtremely severe (4). To obtain the ultimate result, the fre-
uency of each symptom is multiplied by its degree, resulting
n scores from 0 to 16 for each symptom. Higher scores
ndicate more severe symptoms. Additionally 4 different
cores were extracted to assess symptoms specific for reflux
heartburn, regurgitation, chest pain), gas/bloating (fullness),
owel dysfunction (diarrhea, constipation, flatulence), and
typical reflux symptoms (cough, hoarseness, asthma, distor-
ion of taste).

oL and antireflux medication evaluation
QoL was evaluated by means of the Gastrointestinal

uality of Life Index (GIQLI).20 This questionnaire is well
stablished and has been validated and recommended by
he European Study Group for Antireflux Surgery.21 In-
luding 36 items, the general responses to the GIQLI are
raded from 0 to 144 points. The mean value in the normal
opulation is 122.6. The GIQLI is divided into 5 subdi-
ensions: GI symptoms (0-76 points), emotional status

0-20 points), physical functioning (0-28 points), social
unctioning (0-16 points), and a single item for stress of
edical treatment (0-4 points). Higher scores indicate a
etter QoL. Additionally, patients were asked for regular
aily or on-demand use of acid-blocking medication.

ollow-up
Follow-up was performed 1 year after surgery. Follow-up

tudies included esophageal manometry and impedance pH
onitoring. Evaluation of QoL, symptoms, and medication

se was done at baseline and on follow-up by questionnaires
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Gastroplication for the treatment of GERD Koch et al
that were administered to all patients by an independent
observer. Seven days of cessation of antireflux medication
preceded the follow-up evaluation of study participants.

Statistic analysis
Statistical analysis was performed by using SPSS Statis-

tical Analysis Software (SPSS Inc, Chicago, Ill). All datasets
were tested for normal distribution by the Kolmogorov-
Smirnov test. Except for the numbers of preinterventional
proximal reflux episodes and postinterventional recum-
bent reflux episodes, they were normally distributed. All
data were presented as median, 25th to 75th percentile
range and 95th percentile. If normally distributed, they
were additionally presented as mean and standard devia-
tion. Comparison of pre- and postprocedural data was
done by using a paired t test or Wilcoxon signed rank test
on a per-subject basis. P � .05 was regarded as significant
change.

RESULTS

There were 9 female and 27 male patients with an age
of 46.5 � 12.8 years, and a mean body mass index of
26.28 � 3.52 kg/m2 before the procedure. After the pro-
edure, the body mass index increased to 27.18 � 3.49
g/m2, but not significantly. Endoscopically distinct mu-

cosal breaks in the lower esophagus were found in 4
patients. Of the 36 patients, 1 received a single Plicator
implant, 20 received 2, 14 received 3 Plicator implants, and
in another patient, 4 Plicator implants were primarily de-
ployed. The mean general GIQLI was 93.77 � 22.01
points, thus significantly impaired (P � .01) compared
with healthy individuals (122.6 � 8.5 points). All patients
were a taking PPI or had been on standard dose of a PPI
for at least 6 months and were dissatisfied because of
persistent or recurrent symptoms despite taking the
medication.

Postprocedural gastric bleeding from the plication site
developed in 1 female patient requiring transfusions and
was easily controlled endoscopically. Other than that ad-
verse event, no other adverse events requiring interven-
tion were observed. Seven of the 36 patients returned to
the hospital before their scheduled 12-month follow-up
visit because of persistent symptoms. One of these pa-
tients elected to undergo LARS and was lost to follow-up.
The other 6 patients elected to receive another plication
implant. Four of these patients were followed for 1 year
after the procedure. The other 2 patients returned to our
hospital about 6 weeks after the procedure because of
persistent symptoms and underwent LARS and were lost to
follow-up. In total, 3 of 36 patients (8.3%) underwent LARS
before their 1-year follow-up and were considered as
failures; the operations could be completed laparoscopi-
cally with no intraoperative complications. During opera-
tion, a large esophageal hiatus was found in all patients

and was considered the reasons for failure. 2
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Twenty-six of 36 (72.2%) patients were available for the
-year follow-up after plication (mean follow up time was
1.84 � 14.2 weeks). Twenty-two patients (61.1%) re-
urned for esophageal manometry and MII testing 1 year
fter surgery. Twenty-six patients completed the symptom
hecklist and GIQLI questionnaire; 3 of these patients
greed to complete the questionnaires sent to them via
ail.
Three patients underwent LARS within the 1-year pe-

iod and were therefore lost to follow-up; the other pa-
ients refused to participate further in the study because of
ong-distance constraints.

oL and antireflux medication use
n follow-up
One year after the procedure, QoL had significantly

mproved from 93.77 points to 116.5 points (P � .01)
Table 1).

Before plication, all patients stated that they were tak-
ng a PPI or had been taking a standard dose of a PPI for
t least 6 months and were dissatisfied because of persis-
ent or recurrent symptoms despite treatment. On follow-
p, 10 of 26 patients (38.5%) stated that they took a PPI as
eeded, 3 of 26 (11.5%) stated that they were taking a PPI
n a daily basis, and 13 of 26 (50%) stated that they did not
ake a PPI.

ymptoms and side effects
Reflux-specific symptom scores were highly signifi-

antly reduced on follow-up (P � .01). Atypical reflux-,
as/bloating-, and bowel dysfunction–specific symptom
cores improved, but not significantly. In addition to
elching and dysphagia scores. The mean belching score
ecreased from 5.24 � 4.13 to 3.41 � 2.76 (P � .122), and
he dysphagia score decreased from 1.57 � 2.49 to 0.68 �

TABLE 1. GIQLI (mean normal 122.6)

GIQLI Baseline 12 Mo

Mean 93.77 116.50

Standard deviation 22.01 16.19

Minimum 32 87

Maximum 130 140

Percentile

25th 86.00 101.00

Median 92.00 121.00

75th 114.00 129.75

95th 123.60 139.85

Significance P � .001

GQLI, Gastrointestinal Quality of Life Index.
.08 (P � .292) (Table 2, Fig. 1).

www.giejournal.org
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24-hour multichannel impedance pH
monitoring data and esophageal
manometry data

The mean numbers of total, acid, proximal, recumbent,
and upright reflux episodes were all highly significantly
reduced after the procedure. The mean number of recum-
bent reflux episodes was significantly reduced at 12-
month follow-up. Nonacid reflux episodes decreased,
showing a clear tendency, but not reaching significance
(P � .059) (Table 3).

Mean composite pH score according to DeMeester was
significantly reduced at 12-month follow-up (Table 4).

Manometric data were virtually unchanged. The mean
LES resting pressures were 11.76 mm Hg at baseline and
12.12 mm Hg at follow-up. The procedure had no signif-

TABLE 2. Symptom scores at baseline and 12 months after the

Symptom scores

Typical reflux Atypica

Baseline 12 Mo Baseline

Mean 15.58 4.68 10.64

SD 10.79 6.47 10.06

Minimum 0 0 0

Maximum 40 26 34

Percentile

25th 7.50 0.00 3.00

Median 14.00 2.00 6.00

75th 21.00 8.00 18.00

95th 40.00 26.00 33.30

Significance P � .001 P �

Figure 1. Reflux specific, atypical, bowel dysfunction, an
icant influence on the esophageal body motility, and the w

www.giejournal.org V
reoperative esophageal motor function had no influence
n the outcome.

ISCUSSION

Several endoscopic therapies for GERD emerged dur-
ng the past decade. Although some of these techniques
ave fallen out of favor, others have been withdrawn
rom the market because of safety issues. Endoscopic
ull-thickness plication is under continuing evaluation
nd has proved to be safe, reduces GERD symptoms and
edication use, and improves QoL scores.10-12,13,22 This

tudy underlines results of previous reports that dem-
nstrated the therapeutic effect of endoscopic plication.
urthermore, it shows that side effects are minimal,

dure

x Gas/bloating Bowel dysfunction

2 Mo Baseline 12 Mo Baseline 12 Mo

5.26 10.09 6.84 7.27 5.10

9.20 7.86 6.57 6.47 3.60

0 0 0 0 1

33 32 24 30 12

0.00 4.00 2.00 2.00 2.00

2.00 8.50 5.00 6.00 4.00

5.00 13.50 8.00 11.50 7.00

3.00 26.75 24.00 24.40 12.00

P � .319 P � .116

-related symptom scores before and after the procedure.
proce

l reflu

1

3

.104
hereas symptoms such as gas/bloating, dysphagia,
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Gastroplication for the treatment of GERD Koch et al
and bowel dysfunction show some degree of improve-
ment. This fact is very important considering that there
is a subgroup of individuals with mild symptoms who
are not willing to undergo surgery because of the men-
tioned side effects, but seek an effective, minimally
invasive therapy. From the patient’s point of view, the
so-called heuristic endpoints, such as symptom resolu-
tion, duration of convalescence, patient satisfaction,
well-being, and QoL, are at least as important as the
classic outcomes.23 Although endoscopic full-thickness
gastroplication has proved to provide subjective satis-
faction with the treatment, it has been criticized, like
other endoscopic procedures, for not normalizing
esophageal acid, which is widely considered as a crucial

TABLE 3. Reflux episodes detected by multichannel impedance

Reflux episodes

Total at 24 h Acid at 24 h

Baseline 12 Mo Baseline 12 Mo

Mean 78.10 41.29 57.25 30.33

SD 42.71 23.01 33.08 20.66

Minimum 42 4 8 1

Maximum 239 91 189 70

Percentile

25th 50.5 22 37.5 15

Median 65.5 41 52.5 25

75th 91.5 57 65.25 48.5

95th 204.15 89.4 140.5 69.6

Significance P � .001 P � .001

TABLE 4. Reflux-related composite pH score according
to DeMeester

DeMeester score Baseline 12 mo

Mean 20.44 10.02

SD 14.06 9.23

Minimum 0.90 0.80

Maximum 65.10 28.80

Percentile

25th 9.9 3.45

Median 16.2 6.0

75th 28.0 16.9

95th 48.78 28.75

Significance P � .029
component of GERD treatment. In this study, an MII pH h
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onitoring system was used to assess objective data.
he data of this study clearly demonstrate that symptom
mprovement does not apply to the placebo effect, as
ocumented by the results of MII monitoring. Further-
ore, previously reported MII findings by von Renteln
t al,24 who evaluated gastroplication outcomes 6
onths after procedure are confirmed here.
The study demonstrates a significant reduction of De-

eester scores and of total, acid, proximal, upright, and
ecumbent reflux episodes, despite unchanged LES pa-
ameters. Both the diaphragm and the LES contribute to
astroesophageal sphincter competence.25,26 Gastroplica-
ion does not alter the esophageal hiatus. This could ex-
lain why the LES parameters are unchanged after the
rocedure. The antireflux mechanism of gastroplication
oes not seem to depend on sphincter pressure augmen-
ation but most likely on a decrease intransient sphincter
elaxations and reconstruction of the gastroesophageal
alve.

Although half of all the patients were not dependent on
ntacid medication, the other half was taking a medication
t follow-up (11.5% daily, 38.5% as needed), and 8.3% of
atients were assigned to undergo laparoscopic fundopli-
ation because of persistent symptoms. All of the opera-
ions could be completed laparoscopically with no intra-
perative complications, and the patients are currently
ymptom free. During the operation in every case, a large
sophageal hiatus was found and was considered to be
he cause of failure because it is well known that the
natomic configuration of the diaphragm’s esophageal hi-
tus plays a role in the pathophysiology of GERD.16,27 We
ssume that even if only a small hiatal hernia is demon-
trated before surgery, a large hiatal defect influencing
ostoperative outcome is possible. Although large hiatal

t baseline and 12-month follow-up

roximal at 24 h Upright at 24 h Recumbent at 24 h

seline 12 Mo Baseline 12 Mo Baseline 12 Mo

7.44 29.24 144.5 80.5 20.1 6.1

4.99 19.72 78.24 44.83 25.01 9.10

24 1 47 7 0 0

202 78 395 168 133 32

33 14 94 38.5 5 0

47 25 122.5 82 11 2

2.75 46 170 113 27 7.5

37.4 75.9 384.8 167.6 72.6 31.1

P � .001 P � .001 P � .014
pH a

P

Ba

5

3

6

1

ernias are easily identified in radiological and endoscopic
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Koch et al Gastroplication for the treatment of GERD
studies, the diagnosis of a small hiatal hernia is rather
difficult. The current endoscopic practice of diagnosing a
hiatal hernia and measuring its size by using the centime-
ter markings on the endoscope is inaccurate.28,29 A differ-
ent approach to endoscopically grade a hiatal hernia is to
assess the appearance of the esophagogastric junction
from a retroflexed position. The progression from normal
anatomy to a type I hernia was well illustrated in an
analysis of flap valve integrity as a predictor of reflux
symptoms (Hill grades 1-4; 1, normal closed valve; 4, open
valve, associated hiatus hernia).30 Maybe patient selection
sing the Hill classification would lead to better outcomes.
ecently, Khajanchee et al31 demonstrated that patient

selection by body mass index, DeMeester score, and
symptom intensity significantly improves the outcome af-
ter gastroplication.

Nevertheless, the results of this study should be ap-
proached with caution because of inherent limitations.
First, the follow-up period was short because the aim of
the study was to validate the positive therapeutic results
of this modality with subjective functional data and
thereby to preclude bias introduced by the placebo
effect. Longer term data are, however, needed for fur-
ther evaluation of the treatment effect. Second, the
study population is limited; therefore, a type II statistical
error cannot be ruled out. Third, comparison with either
a sham procedure or a laparoscopic antireflux proce-
dure was not undertaken. Nevertheless, a quasi-
randomized study recently published by our study
group addressed this issue, suggesting a higher degree
of improvement for the operative group at the expense
of higher dysphagia rates.21

In conclusion, this study demonstrates that endoscopic
full-thickness plication is a safe and well-tolerated proce-
dure that significantly improves QoL and eliminates GERD
symptoms, without the side effects seen after laparoscopic
fundoplication. Furthermore, mid-term objective data
clearly demonstrate that subjectively satisfied patients are
not placebo responders. The majority of patients can ex-
pect that the use of a PPI after gastroplication will be
reduced and their symptoms will improve. Thus, endo-
scopic plication could possibly be an adjunctive therapy
for patients dissatisfied with PPI therapy. Furthermore,
surgical treatment remains an option in case the endo-
scopic treatment fails to control reflux symptoms. Al-
though endoscopic plication seems an attractive, mini-
mally invasive alternative in the treatment of GERD, longer
follow-up of its effect on reflux control is essential. Further
studies aiming at identifying those patient groups that will
benefit from this endoscopic treatment modality are
warranted.
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