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Background: Gastro-oesophageal reflux disease (GORD) is, in the main, treated with either proton
pump inhibitor (PPI) drugs or a Nissen fundoplication operation. Recently, BARD developed Endocinch,
a device used to place sutures just below the oesophagogastric junction (OGJ) to treat GORD.
Aim: To evaluate the long term benefit of the Endocinch technique in patients seen up to 12 months
post procedure.
Patients: Twenty six patients with symptoms of GORD were recruited and had the procedure
performed. Four patients were lost to follow up.
Methods: Twenty two patients completed their one year follow up. Pre procedure and post procedure
(up to 12 months) assessments included symptom scoring (DeMeester), upper intestinal endoscopy,
oesophageal manometry and 24 hour oesophageal pH, and completion of quality of life (QOL) ques-
tionnaires.
Results: Mean age was 39 years (range 22–62). Heartburn symptom score was reduced from a mean
value of 19.22 at baseline to 7.5 at 12 months (n=22) (p<0.0001). Regurgitation score reduced from
a mean of 2.27 at baseline to 0.86 at 12 months (n=22) (p<0.001). Mean (SEM) pH DeMeester acid
score was reduced from 44.1 (4.3) to 33.32 (4.73) (p=0.028) at three month post procedure. Percent-
age upright acid exposure and number of reflux episodes were also reduced significantly. Use of PPIs
was reduced by 64% at 12 months post procedure. All QOL assessments showed significant improve-
ment (p=0.01). All transient post procedure complaints resolved within 72 hours.
Conclusion: The Endocinch procedure is an effective and safe outpatient procedure that offers GORD
patients significant improvement in symptomatology, QOL, and reduced requirements for PPIs over at
least a one year period.

Gastro-oesophageal reflux disease (GORD) is character-

ised by reflux of gastric contents into the oesophagus

and inadequate clearing of the refluxate.1 The most

common reported symptoms are heartburn, regurgitation,

and dysphagia. Heartburn occurs in 20–40% of the adult

population in Western countries.2 As a consequence, 25–50%

will develop oesophagitis,3 and 12% will develop Barrett’s

epithelium.4 Barrett’s epithelium predisposes to the develop-

ment of adenocarcinoma in up to 40% of patients,5 with an

annual incidence of 0.2–2.1%.6

GORD is a chronic relapsing disorder which is widespread,

especially in Western societies.2 Patients with symptomatic

GORD have significantly impaired quality of life which has

been demonstrated to be worse than that of patients with mild

heart failure, angina, and peptic ulceration.7 As a result, the

ongoing cost of medical management is substantial.8 Treat-

ment strategies for GORD aim to improve the patient’s condi-

tion at a reasonable expense.9 The objective being to relieve the

symptoms, improve quality of life, and to prevent the develop-

ment of complications. To date the accepted methods of man-

agement are life long proton pump inhibitor (PPI) therapy or

surgical treatment with either open or laparoscopic Nissen

fundoplication (LNF). Long term PPIs is a widely used therapy

for the management of GORD. However, it may not be an

acceptable option to some individuals facing a lifetime of tak-

ing tablets, especially young patients, and is associated with a

relapse rate of 33% in two years.10 Furthermore, surgical inter-

vention is not always a suitable option for all individuals with

severe disease. It requires hospital admission, is associated

with significant morbidity,11 12 and long term comparative

analysis has shown that medical treatment is still required

post antireflux surgery.13

Recently, a number of endoscopic techniques have been

developed aimed at improving the function of the oesoph-

agogastric junction (OGJ) to prevent gastro-oesophageal

reflux. In particular, an endoscopic suturing device has been

developed by Swain and colleagues14 which has subsequently

been licensed and modified by CR BARD Endoscopic

Technologies (Billerica, Massachusetts, USA). The basis of the

procedure is to place two plications in the gastric mucosa just

below the “Z” line of the OGJ, either horizontally or vertically

on the lesser curve, with a view to improving the function of

the OGJ.

The objective of this study was to assess the efficacy and

safety of the CR BARD Endocinch plication technique over a

one year period.

MATERIALS AND METHODS
Twenty six patients were enrolled in this prospective study.

They were included on the basis that:

(i) Patients had persistent GORD symptoms that were

dependent on continuous treatment with PPIs for their relief.

In many instances patients were also experiencing break-

through symptoms while on PPIs.

(ii) Twenty four hour oesophageal pH monitoring demon-

strated a pH <4 for more than 4% of the time after
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discontinuing PPIs for 10 days and antacids for 48 hours

before the test.

(iii) They agreed to be followed up for at least six months post

procedure, which was extended to 12 months in most

patients. They also agreed to have repeat endoscopy and 24

hour oesophageal pH studies three months afterwards.

Exclusion criteria were age <18 years, dysphagia, body mass

index (BMI) >40, previous gastric or thoracic surgery, hiatus

hernia >2 cm in length, oesophageal stricture or varices, Bar-

rett’s oesophagus, patients on immunosuppressant drugs, and

patients with contraindications for general surgery, as defined

by Filipi and colleagues.15

Patient assessment
All patients gave written and informed consent to an

independent observer who was not involved with the

treatment. The procedure was explained and they were offered

the alternatives of lifelong PPIs or surgical Nissen fundoplica-

tion. Those who consented had the severity of their GORD

symptoms assessed when off medication, according to the

symptom scoring scale shown in table 1. A similar detailed

history of all symptoms was obtained at one, three, six, and 12

months post procedure. The quantity of PPIs consumed was

noted. The QOLRAD quality of life questionnaire16 was

completed independently by patients before the procedure at

one, three, six, and 12 months post procedure. An independent

observer who was not involved with the procedure over saw all

symptom and QOLRAD assessments.

Upper gastrointestinal endoscopy was carried out before

and three months post procedure, initially to establish the

degree of oesophagitis present, the presence and size of any

hiatus hernia, and to establish the position of the “Z” line.

Endoscopy at three months assessed the integrity of the plica-

tions, their position, and the presence and degree of any

oesophagitis.

Oesophageal manometry
Patients were investigated after an overnight fast. A four

channel standard oesophageal manometric catheter was used

(Mui Scientific, Ontario Canada) with lateral openings 5 cm

apart and orientated radially around the circumference. A sta-

tion pull through technique was employed. OGJ pressure was

measured as end expiratory pressure at the point of

respiratory reversal. Ten wet swallows were performed using

5 ml boluses of water to record oesophageal body motility.

Lower oesophageal sphincter (LOS) pressures and lengths

were also recorded.

pH monitoring
Twenty hour pH monitoring was performed as described by

DeMeester and colleagues.17 Patients discontinued PPIs for 10

days and antacids for 48 hours before pH monitoring. An

antimony pH catheter (Medtronic, Copenhagen) was placed

5 cm above the manometrically determined proximal border

Table 1 Symptom scoring used to assess the severity of reflux symptoms

Heartburn severity visual analogue scale 0=no discomfort
10=incapacitating pain

Heartburn frequency 0=none
1=occasional (<3/week) brief episodes controlled by

antacids
2=frequent (3–5/week)
3=daily (6–7/week)

Regurgitation symptom score 0=none
1=mild, occasional episodes, mostly postprandial and not

predictable
2=moderate (3–5/week), frequent episodes, predictable by

posture
3=severe (6–7/week), episodes interfering with work and

social activities

Figure 1 Symptom scoring of the patient data set, normalised to
percentage, before (baseline) and one, three, six, and 12 months
post procedure, where a maximum symptom score of 30 is
represented as 100%. The horizontal lines of the box denote the
25th, 50th, and 75th percentile values, where the 50th percentile is
the median of the range of the data. The square symbol in the box
denotes the mean. Error bars denote the 5th and 95th percentiles
and asterisks the 0 and 100th percentiles.
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Figure 2 Regurgitation score before (baseline) and one, three, six,
and 12 months post procedure. Data are normalised to percentage
where a maximum regurgitation score of 3 (that is, severe, daily) is
represented as 100%. The square symbol represents the mean and
the error bars the SD of the mean.
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of the OGJ. This was connected to a Mark III Digitrapper

(Medtronic, Copenhagen) and recorded for a minimum of 20

hours. Diet was unrestricted but patients were asked to refrain

from alcohol for the duration of the study. Standard

parameters were recorded including total percentage of time

pH <4, upright and supine percentages, total number of epi-

sodes, and DeMeester acid score.

Endoscopic plication procedure
The BARD Endocinch-I endoscopic suturing system was used.

This includes a suturing capsule that is attached to the endo-

scope, a knot pusher, tags attached to sutures, a tag pusher,

and a suture cutter. The intention was to place two stitches

separated horizontally on the lesser curve by 1 cm. A knot,

which brought the two stitches together, was formed of six

half hitches creating a plication. Procedure time was recorded

from the patient entering the endoscopy room to removal of

the endoscope after inspection of the plications in situ at the

end of the procedure. Two plications were placed along the

lesser curve, in each patient 2 cm and 1 cm below the “Z” line.

The procedure used is as described previously.15 Patients were

sedated with a combination of midazolam and pethidine,

which was administered intravenously as required throughout

the procedure. Oxygen saturation was monitored by pulse

oximetry and was maintained above 90% by 2–4 litres of oxy-

gen given by nasal catheters.

Preliminary training in the use of the Endocinch techniques

was obtained by attending Professor Paul Swain’s laboratory

on two occasions and by practising on live pig models at three

separate times.

The study design and protocol for obtaining informed con-

sent were passed by the Joint Ethics Committee of St James’s

Hospital and AMNCH Tallaght Hospital, which is approved by

the Minister for Health in Ireland.

Adverse events were defined as any undesirable clinical

occurrence experienced by a patient whether device or proce-

dure related.

Statistical analysis
Statistical analysis was carried out using the StatView

package (Abacus Concepts Inc.). The Wilcoxon rank signed

test was used to test the significance of pH and manometry

data and symptom scores. A p value <0.05 was considered

significant.

Graphs were produced by the methods described in the leg-

ends to the figures.

RESULTS
The procedure was performed in 26 patients. Four patients

were lost to follow up, two for personal reasons, one left the

country, and one because she became pregnant. Twenty two

patients completed their one year follow up. Mean age was 39

years (range 22–62); 13 males and nine females. Mean BMI

Table 2 Pre and three month post procedure means for 24 hour oesophageal pH values, lower oesophageal sphincter
(LOS) pressure, and LOS lengths

Measurement n* Baseline 3 months p Value†

DeMeester acid score 21 44.1 (4.338) 33.32 (4.73) 0.028
DeMeester acid score for group off PPIs

At 12 months 13 41.36 (5.59) 27.28 (5.71) 0.039
DeMeester acid score for group on PPIs

At 12 months 8 48.04 (7.05) 42.06 (7.54) 0.374
Upright (%) 21 13.47 (1.26) 9.09 (1.14) 0.002

No of episodes of acid reflux 21 177.35 (14.03) 118.2 (13.42) 0.002
Supine (%) 21 8.17 (2.02) 7.06 (1.7) NS

Total time pH <4 (%) 21 11.11 (1.03) 9.34 (1.36) NS
LOS pressure (mm Hg) 21 10.78 (1.05) 10.84 (0.99) NS
LOS length (cm) 21 3.913 (0.23) 3.45 (0.21) NS

Values are mean (SEM).
*Number of patients (one patient excluded as failed to attend for follow up pH post procedure).
†Wilcoxon signed rank test.

Figure 3 Combined results of the five parameters of quality of life
(QOL) assessment before (baseline) and one, three, six, and 12
months post procedure. Data are normalised to percentage where a
maximum symptom score of 175 (that is, normality) is represented as
100%. Boxes and symbols as for fig 1.
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Figure 4 Patient requirements for proton pump inhibitors (PPIs)
before (baseline) and one, three, six, and 12 months post procedure
(patient off medication was defined as if requiring less than four
doses a month).
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was 26 kg/m2 (range 21–34). All patients received conscious

sedation consisting of midazolam (mean dose 21 mg (8–60))

and pethidine (mean dose 108 mg (25–200)). Median

procedure time was 45 minutes (range 25–100).

Post procedure assessments
Endoscopic surveillance
All subjects underwent repeat upper gastrointestinal endos-

copy at three months post procedure. The plications were

found to be in the same position as recorded at the time of the

procedure in 17 patients, in three patients one of the two pli-

cations had vanished, and in two patients both plications had

gone. There was no evidence of worsening of oesophagitis in

any of the patients at this stage.

Symptom analysis post procedure
There was significant improvement in the heartburn symptom

score (frequency×severity) (fig 1) and regurgitation frequency

(fig 2) at one, three, six, and 12 months post procedure.

Manometry and 24 hour pH study
pH values were compared before and three months post

procedure (table 2). Twenty one patients were studied. One

patient failed to attend for follow up pH but he completed the

rest of the one year follow up protocol. Mean DeMeester acid

score showed significant improvement at three month post

procedure (table 2). The procedure was also especially effective

in the reduction of the percentage upright pH values and the

number of reflux episodes occurring in 24 hours. Manometric

studies revealed no significant difference in pre and post pro-

cedure LOS pressures and lengths.

Quality of life assessment
There was significant improvement in all five quality of life

parameters, which included emotional distress, sleep distur-

bances, food/drink problems, physical/social functioning, and

vitality, at one, three, six, and 12 months post procedure com-

pared with baseline (fig 3).

Proton pump inhibitor consumption
Pre procedure, all patients were by definition taking PPIs. The

requirement for PPI reduced from 100% to 36% after six and

12 months of follow up (fig 4). To assess the relevance of

restarting PPIs, the symptoms of those who did/did not revert

to PPI intake was determined (fig 5). Those who restarted PPI

therapy had significantly more symptoms than those who did

not, and a higher oesophageal acid DeMeester score.

Complications of the procedure
Immediately post procedure, transient complaints occurred

(table 3); these included sore throat, vomiting, abdominal

pain, chest soreness, bloating, and mild dysphagia. All of these

complaints resolved spontaneously within 72 hours. Two

patients had significant bleeds; one received a unit of blood.

Both were retained overnight for observation. One patient had

a gastric mucosal tear which required no further attention.

Patients were otherwise routinely discharged from the

department after four hours of observation. They were

Figure 5 Symptom scores at six and 12 months, and DeMeester scores at three months post procedure in all patients, in patients who
reverted back to proton pump inhibitor (PPI) therapy, and in those who remained off PPIs. †One patient failed to attend for follow up 24 hour
oesophageal pH but remained off PPIs at 12 months post procedure. Boxes for symbols as for fig 1.
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instructed to take fluids only for the following 12 hours;

thereafter they resumed a normal diet.

DISCUSSION
This prospective study of the BARD Endocinch-I endoscopic

suturing system has demonstrated that it is an effective and

safe technique for the management of patients with GORD

symptoms who are either dependent on or are not satis-

factorily controlled by long term therapy with PPI drugs. The

procedure can be performed on an outpatient basis using con-

scious sedation. These findings are similar to those reported by

Swain and colleagues18 and Filipi and associates.15 In the last

18 months the technique has been used in multiple centres in

both the USA and Europe (as well as Canada, South and Cen-

tral America, Australia, and India).

Following a detailed follow up over a one year period after

the procedure, patients noted a significant reduction in the

frequency and severity of their heartburn and volume

regurgitation symptoms. They had a markedly improved qual-

ity of life and a significant reduction in the necessity to take

PPIs.

This is the first study to report on the effect of the

procedures over a one year follow up. In particular, it shows

that improvement in the quality of life of the patient is main-

tained throughout this period, with no evidence of decline at

the end of the year (fig 3). Similarly, requirement for PPIs

showed no evidence of increasing over this period (fig 4).

These improvements, which compare with their QOLRAD

assessment pre procedure while on PPIs, were maintained

over a one year period while either not taking PPIs or taking a

significantly lower dose of PPIs. Whether or not these

improvements will be maintained, only time will tell,

especially in the light of the long term follow up findings of

Spechler and colleagues13 who showed that both medical and

surgically treated patients tended to equate over a five year

period. However, evidence of sustained improvement at 12

months is encouraging for the procedure’s durability, espe-

cially in view of the long term follow up findings of Spechler

and colleagues.13

This study was performed using the BARD Endocinch-I

device which required the placing of six half hitches to secure

a plication. Since July 2001 the BARD Endocinch-2 device has

been available which uses placement of a clip device to secure

the plications. In our hands this has significantly reduced the

time of the procedures. We have simply used two plications

placed vertically along the lesser curve in this study. The tech-

nique however is open to variation in the number and site of

placement of the plications which have the potential to

considerably improve the clinical and technical results.

The three month follow up oesophageal pH study demon-

strated that the degree of overall acid reflux over 24 hours was

significantly reduced (table 2). This was particularly true

when patients were in the upright position; the latter being

the position that is most commonly associated with significant
reflux in our patients (table 2). There was also a significant
reduction in the overall number of reflux events. These
findings are similar to those reported elsewhere.15 However,
unlike Swain and colleagues,18 we did not find evidence that
the procedure significantly affected the length or pressure of
the LOS. Thus whatever effect the procedure is having on LOS
function to reduce the degree of oesophageal acid reflux in
these patients, it is too subtle to be identified by the
techniques we are presently using to monitor LOS activity.

It may be that the benefit of the procedure is derived simply
by decreasing the number and duration of transient lower
oesophageal sphincter relaxation (TLOSR) events, an exces-
sive number and size of which characterise the patient with
reflux disease19—that is, bringing the number and size of
TLOSRs back within the normal range. This may be achieved
simply by improving the OGJ flap valve, as suggested by Hill
and colleagues.20

In a non-randomised prospective study, we compared the
results of the BARD Endocinch technique reported here with
those obtained using the LNF method. Comparable improve-
ment in symptom score, reduction in PPI intake, and QOL
assessments were obtained with both techniques. In the LNF
group, the physiological control of oesophageal acid reflux was
significantly better than in the Endocinch patients but this
occurred at the expense of a higher incidence of post
procedure complications.21

The marked improvement in patient GORD symptoms,
QOLRAD, and reduced requirements for PPIs using the BARD
Endocinch technique was associated with some continuing
oesophageal acid reflux although in 10 patients the post pro-
cedure acid DeMeester score returned to normal levels. As
demonstrated in fig 5, those patients who have not had to
revert to PPIs at 12 months had a significantly lower degree of
acid reflux at three months than those who restarted PPI
therapy. This suggests that the degree of control of acid reflux
obtained with this technique will be an important aspect of
the success or otherwise of the procedure, which does not
support findings reported elsewhere.22

The subsequent use of PPIs following the procedure was
found to be an excellent criterion of the overall success of the
procedure, as demonstrated in fig 5. Even those who restarted
on PPIs had significant improvement in their symptoms post
procedure but this in turn was significantly less than the value
obtained by those who did not revert to taking PPIs. Those
who did not restart on PPIs demonstrate just how effective
this technique can be. The reason why some patients reverted
to PPIs therapy at this stage is unclear but it many relate to the
higher acid DeMeester score in this group pre procedure. It is
possible that a third plication might improve the clinical and
technical results in patients with higher baseline DeMeester
scores.

On occasion, patients experience temporary discomfort over
the first 48 hours which may take the form of abdominal or
chest pain, sore throat, transient mild dysphagia, vomiting, or
bloating, but such symptoms have always resolved within 72
hours. There are no reports of serious side effects such as per-
foration. Haemorrhage can occur during the procedure but
usually resolves when the two stitches are brought together as
a plication. On one occasion we considered that the duration
of bleeding was such as to require the transfusion of a single
unit of blood, and in one patient haemorrhage stopped with
submucosal injection of adrenaline. On both occasions we
observed the patient over night and they were discharged well
the following day. On another occasion the needle and tag
pusher failed to retract after insertion of the stitch, which
caused a gastric mucosal tear on withdrawal of the scope.
However, this did not cause any significant morbidity.
Vomiting was a problem in two patients during the early days
of our experience with the procedure. This may have been
related to the prolonged duration of the procedure which

Table 3 Summary of complaints

No of patients

Minor adverse effects
Sore throat 7
Vomiting 2
Abdominal pain 3
Chest soreness 5
Dysphagia 2
Bloating 2

Significant events
Gastric mucosal tear 1
Bleeding 2*

*Required overnight observation.
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resulted in a relatively large amount of conscious sedation at

that period. However, both modification of this technique by

using a clip rather than knots to form a plication, and

improved operator technique, has significantly reduced the

amount of conscious sedation required.

In conclusion, the BARD Endocinch endoscopic suturing

device is an effective and safe alternative method of managing

GORD when contrasted with other antireflux therapies. It is

associated with minimal discomfort. It significantly reduced

24 hour oesophageal pH at three months post procedure but

only in 48% did the acid score return to within the normal

range. At one year follow up, it continued to significantly

reduce heartburn frequency and severity, regurgitation, and to

reduce the requirements for antisecretary medications. It also

produced significant improvement in all parameters of quality

of life measured over the year. This procedure may fill a gap

between medical and surgical treatment of GORD. At this

stage prospective randomised studies are needed to compare it

with both medical and surgical antireflux therapies. Further

investigations are also required to assess the number of and

where best to place the plications to obtain the best patient

care outcome. Continued follow up of patients to assess the

long term durability of patient relief from GORD symptoms

without the need for PPI therapy is necessary.
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