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Abstract

AIM: To evaluate the efficacy of Stretta procedure
with gastroesophageal reflux disease (GERD) based on
symptom control, medication changes and oesophagitis
grade.

METHODS: Ninety patients with a history of GERD
underwent Stretta procedure from June 2007 to March
2010. All patients with GERD diagnosed by the pres-
ence of endoscopically evidenced oesophagitis or ab-
normal esophageal pH testing. We evaluated GERD-
health-related quality of life, satisfaction, medication
use and endoscopy at baseline, 6, 12 mo after treat-
ment. Complications of the procedure were analyzed.

RESULTS: We found that patients experienced signifi-
cant changes in symptoms of GERD after Stretta proce-
dure. The onset of GERD symptom relief was less than
2 mo (70.0%) or 2 to 6 mo (16.7%). The mean GERD-
HRQL score was 25.6 (baseline), 7.3 (6 mo, P < 0.01),
and 8.1 (12 mo, P < 0.01).The mean heartburn score
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was 3.3 (baseline), and 1.2 (12 mo, P < 0.05). The
percentage of patients with satisfactory GERD control
improved from 31.1% at baseline to 86.7% after treat-
ment, and patient satisfaction improved from 1.4 at
baseline to 4.0 at 12 mo (P < 0.01). Medication usage
decreased significantly from 100% of patients on pro-
ton pump inhibitors therapy at baseline to 76.7% of
patients showing elimination of medications or only as
needed use of antacids/H2-RA at 12 mo. An improve-
ment in endoscopic grade of oesophagitis was seen in
33 of the 41 patients. All patients had either no ero-
sions or only mild erosive disease (grade A) at 6 mo.

CONCLUSION: The experience with Stretta procedure
confirms that it is well tolerated, safe, effective and du-
rable in the treatment of GERD. The Stretta procedure
provides the drug-refractory patients with a new mini-
mally invasive method.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is one of the
most common illnesses of the gastrointestinal tract, with
a large proportion of the population affected. Patients
report adverse effects on their quality life because of
symptoms such as heartburn, regurgitation, or dysphagia.
GERD is associated with severe health-related quality-of-
life impairment, which is comparable to patients afflicted
with diabetes mellitus,congestive heart failure or arthri-
tis!", Although GERD is known as a chronic disease
requiring life-long treatment , many patients have inad-
equate symptom control with medication, usually proton
pump inhibitors (PPIs). About 20% of patients will have
breakthrough heartburn and regurgitation causing det-
rimental effects on the quality of life. GERD treatment
using a minimally invasive endoluminal method to deliver
low-level radiofrequency energy to the gastroesophageal
junction (Stretta procedure) is a new method”?. Several
clinical trials showed that the Stretta procedure improves
GERD symptoms, quality of life, esophageal acid expo-
sure, and eliminates the need for antisecretory drugs in
most patients[ng].This study reports our experience using
the Stretta procedure in patients with persistent GERD
symptoms in China.

MATERIALS AND METHODS

Patients

Fifty-seven men and 33 women (ages 31-72 years, 22.2%
hiatal hernia, Table 1) were treated using the Stretta pro-
cedure. These patients had a history of GERD symp-
toms ranging from 1 to 26 years. They were either self-
referred or recruited from the outpatient endoscopy
unit from June 2007 to March 2010. All patients had
significant GERD with persistent symptoms of heart-
burn and regurgitation in spite of the use of PPI drugs
taken everyday. All patients had the diagnosis of GERD
confirmed by finding erosive esophagitis at upper endos-
copy (Los Angeles grade A or higher) or abnormal acid
contact time detected at ambulatory esophageal pH test-
ing. They were excluded if they were under 18 or over 80
years of age, pregnant, achalasia, or if they had a sliding
hiatal hernia > 2 cm, collagen vascular disease, or severe
uncontrolled medical illness.

Stretta procedure

Radiofrequency energy was delivered using the Stretta
system (Curon Medical Inc., Sunnyvale, Calif., United
States) in an outpatient endoscopy unit. The Stretta pro-
cedure catheter uses a balloon basket assembly to deploy
4 nitinol needle electrodes into the muscular layer of the
esophageal wall. Radiofrequency energy delivered by the
needle electrodes causes a thermal reaction in the LES
with controlled temperature elevation to 85 C, while
continuous mucosal irrigation with chilled water prevents
the development of stricture or ulceration. Deploying
the needle electrodes at 5 mm levels above and below
the squamocolumnar junction (SCJ) produces 56 thermal
lesions. After informed consent, the patient is prepared
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Table 1 Population baseline characteristics

Characteristics
No. of patients (1) 90
Gender (n)
Male 57 (63.3%)
Female 33 (36.7%)
Age (yr)
mean + SD 51+13
Range 31-72
Years with GERD
mean + SD 6.7+6.0
Range 1-26
0-2 21.1%
3-5 38.9%
6-8 10.0%
8-11 14.4%
>12 15.6%
Patients with hiatal hernia
None 77.8%
<2cm 22.2%
Patients with esophagitis
None 54.4%
A 13.3%
B 28.9%
C 3.3%

GERD: Gastroesophageal reflux disease.

for upper endoscopy with conscious sedation by using
midazolam or fentanyl in the usual manner”. Diagnostic
upper endoscopy is used to carefully inspect the esopha-
gus and the cardia, and to determine the SCJ location.
The Stretta catheter is passed over the guidewire, and in-
troduced into the esophagus, where it is positioned 1 cm
above the SCJ. After appropriate balloon inflation, the
treatment elements are deployed 1 to 2 mm into the low-
er esophageal sphincter muscle, where energy is delivered
in a series of thermal treatments at 4 levels in 2 positions
(distal esophagus) and at 2 levels in 3 positions (gastric
cardia). Constant monitoring and feedback of tempera-
ture and impedance ensures that each treatment element
1s maintained safely within target tissues. The mucosa
was cooled during this procedure to prevent ulceration or
stricture. After completion of the procedure and catheter
removal, the diagnostic endoscopy procedure is repeated
to verify that there have been no complications such as
bleeding or perforation and to document the appropriate
site of treatment. All pre-Stretta medication is maintained
for 6 to 8 wk after the procedure to maintain baseline and
allow time for complete healing;

Procedure at baseline and after treatment

GERD symptom assessment has been described as the
most appropriate measure for the definition of treatment
success, because it directly pertains to patients and the
clinicians who provide their care. Before undergoing the
Stretta procedure, patients underwent symptom assess-
ment with the GERD health-related quality-of-life ques-
tionnaire (rated 0-50, with scores less than 10 considered
normal)", This is a validated questionnaire assessing
specific GERD symptoms, followed by questions about
heartburn severity on a scale of 0 to 5, with higher scores
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Figure 1 Time interval for onset of gastroesophageal reflux disease. Symp-
tom relief after Stretta procedure, demonstrating significant improvement of gas-
troesophageal reflux disease-related symptoms within 6 mo.
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Figure 2 Improvement in gastroesophageal reflux disease symptom se-
verity after Stretta procedure. The percentage of patients with gastroesopha-
geal reflux disease symptom severity is shown at baseline on medications and
12 mo after Stretta procedure.

indicating more severe symptoms, and with questions
about patient satisfaction on a scale of 0 to 5, with higher
scores indicating better satisfaction/quality of life"". This
testing was repeated 6 and 12 mo after the Stretta proce-
dure. Assessment of medication usage was performed at
baseline and 6 mo with the assistance of patient diaries
and detailed questions addressing the use of all GERD
medications such as PPIs, histamine-2 blockets, antacids,
and prokinetic agents.

Statistical analysis

The date of the experiment was represented in the form
of mean * SD. Variance analysis and 7 test for non-
match data were performed by a professional SPSS sta-
tistical program.

RESULTS

Complications

Minor complications occurred after the procedure, in-
cluding 5 cases of dyspepsia (5.6%), 9 transient chest
pain (10%), 2 superficial mucosal injury (2.2%), 3 mu-
cosal bleeding (3.3%), 2 low-grade fever after procedure
(2.2%). These complications resolved within 1 wk, with-
out sequelae. No setious complications were noted after
the procedure.
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Table 2 Comparison of clinical parameters at baseline and

after Stretta procedure

Parameters Baseline 6 mo 12mo P value
GERD health-related 256+9.0 73+41 81139 <001

quality-of-life questionnaire

Heartburn 33+13 1.0+£09 1211 <0.01

Satisfaction 14+11 43+13 4009 <0.01

Percent without PPI 0 78.9 76.7 <0.05

GERD: Gastroesophageal reflux disease; PPI: Proton pump inhibitors.

Improvement of GERD symptoms

The onset of GERD symptom relief was reported as
within 2 mo by the majority (70%) of patients, 2 to 6 mo
by 16.7%, after 6 mo by 8.9%, and no improvement by
4.4% (Figure 1). At baseline, 77% of patients had moder-
ate or severe symptoms despite PPI therapy. After Stretta,
however, this number fell to 22%, indicating that 78% of
patients had good control after treatment (Figure 2). The
mean GERD-HRQL scores improved from 25.6 £ 9.0
at baseline to 7.3 £ 4.1 at 6 mo, and 8.1 * 3.9 at 12 mo
(P < 0.01). The mean heartburn scores improved from
3.3 £ 1.3 at baseline to 1.0 £ 0.9 at 6 mo, and 1.2 £ 1.1 at
12 mo (P < 0.05) (Table 2).

Improvement of quality of life

At baseline, only 31.1% of patients reported that they
were satisfied with GERD symptom control on twice-
daily PPI, whereas after Stretta treatment, 86.7% reported
satisfactory GERD symptom control. This is also reflect-
ed in the satisfaction score, which improved from 1.4 £ 1.1
at baseline to 4.3 £ 1.3 at 6 mo, and 4.0 = 0.9 at 12 mo
(P < 0.01) (Table 2).

Improvement in medication use

Medication usage decreased significantly (P < 0.05) (Table 2).
At baseline, 100% of patients were receiving twice-daily
PPI therapy. After Stretta treatment, 76.7% of patients
showed elimination of medications or only as needed
use of antacids/H2-RA at 12 mo.

Improvement in endoscopic grade of oesophagitis

Six months after Stretta treatment, an improvement in
endoscopic grade of oesophagitis was seen in 33 of the
41 patients, 80.5% patients had no erosions, and only
19.5% patients had mild erosive disease (grade A).

DISCUSSION

GERD is a common disease that significantly impairs the
quality of life of patients, and it is associated with patho-
physiologic alterations such as transient lower esophageal
sphincter relaxations and the presence of a hiatal hernia.
Although antisecretory medications such as PPIs are con-
sidered as the mainstay of GERD treatment, they do not
address any of the underlying pathophysiologic derange-
ments. It is not surprising, therefore, that up to 20% of
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patients do not have adequate symptom control despite
these drugs effectively control GERD in most patients
by reducing acid reflux. Moreover, long-term use of
these medications may provide a significant and lifelong
economic expense. These patients may seek antireflux
surgery, which has high success rates but may wane over
time, with 50% of patients requiring medications to con-
trol recurrent reflux syrnptorns[m. The invasiveness, high
costs, and risks associated with surgery, and the depen-
dence and long-term costs of medical management have
caused patients and physicians alike to pursue a minimally
invasive, effective, and durable treatment alternative that
actually addresses the underlying pathophysiologic prob-
lems of GERD™",

The Stretta endoscopic antireflux procedure was
introduced in 2000 for the treatment of patients with
GERD who had suboptimal symptom control with
GERD therapy. The Stretta procedure has been found
to have multiple mechanisms of action, including me-
chanical alteration of the gastroesophageal junction, with
increased gastric yield pressure!™’; neural modulation of
transient lower esophageal sphincter relaxation“s]; and
normalization of delayed gastric emptying" . The Stretta
procedure uses temperature-controlled delivery of radio-
frequency energy to the lower esophageal sphincter to
address the underlying pathophysiology. Production and
healing of these lesions causes inflammation, subsequent
collagen depositionm’m, and muscular thickeningm],
whereas efferent/afferent vagal nerve ablation causes a
decrease in total lower esophageal sphincter relaxations
and thus a decrease in esophageal acid exposure!*".

The Stretta procedure is an endoluminal radiofre-
quency energy delivery system to the gastroesophageal
junction. Several clinical trials showed that the Stretta
procedure improved GERD-related symptoms, decreased
symptom scores and heartburn scores, increased the
satisfaction. Meier ez a/”" reported the results of an Euro-
pean multicenter, open-label, prospective study. At 12 mo
after treatment, 75% of the patients were more satisfied
with their symptom control and had statistically signifi-
cantly fewer GERD symptoms. GERD-HRQL score de-
creased from 19.2 to 6.6 (P < 0.0001) and overall physical
and mental health also improved significantly. This is also
reflected in the satisfaction score, which improved signifi-
cantly from 2 to 4 (P < 0.0001). Wolfsen ez a/™ reported
the multicenter Stretta registry study of 558 patients. The
percentage of patients with satisfactory GERD control
improved from 26.3% at baseline (on drugs) to 77.0%
after treatment (P < 0.0001). Median baseline symp-
tom control on drugs was 50%, compared with 90% at
follow-up (P < 0.0001). Baseline patient satisfaction on
drugs was 23.2%, compared with 86.5% at follow-up
(P < 0.0001). Subgroup analysis showed a superior effect
on symptom control in these patients beyond 1 year of
follow-up, supporting procedure durability. Noar e al”
reported on a series of 109 consecutive patients treated
with the Stretta procedure who have reached 4-year
follow-up. Heartburn scores decreased from 3.6 to 1.2
(P < 0.001), GERD-HRQL score dectreased from 27.8 to
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7.1 (P < 0.001), and patient satisfaction improved from
1.4 to 3.8 (P < 0.001). In our study, we found significant
changes in symptoms of GERD. After treatment, onset
of GERD symptom relief was less than 2 mo (70.0%) or
2 to 6 mo (16.7%). The GERD-HRQL score decreased
from 25.6 to 8.1 (P < 0.01). The mean heartburn score
decreased from 3.3 to 1.2 (P < 0.05). The petcentage of
patients with satisfactory GERD control improved from
31.1% at baseline to 86.7% after treatment, and patient
satisfaction improved from 1.4 to 4.0 (P < 0.01).

The need for medication for GERD symptoms
improved significantly one year after Stretta treatment
compared to baseline. In our study, about 76.7% of the
patients studied needed no medication or less medication
after Stretta treatment. This is in line with results from
Tam ez /. They report that at 12 mo after treatment,
75% of the patients are off all medication. Noar e# a/”
presented 4-year of follow-up in 109 patients treated
with the Stretta procedure. In their follow-up, medication
usage decreased significantly from 100% of patients on
twice-daily PPI therapy at baseline to 75% of patients
showing elimination of medications or only as-needed
use of antacids/over-the-counter PPIs. In a European
study, Meier ¢ al”” report that at 6 mo after treatment,
45% and at 12 mo 38% of the patients are off all medica-
tion. Perhaps the lower percentage of patients that were
off medication in Meiet’s study was caused by the patient
population having slightly different characteristics. 8.5%
of their population had hiatal hernia > 2 cm, while other
studies only included patients with hiatal hernia < 2 cm.

The Stretta procedure produced significant improve-
ments in oesophagitis grade. Despite most patients being
off therapy at 6 mo, only mild erosive reflux oesopha-
gitis (grade A) was noted in 19.5% of the patients while
remainder had no visible mucosal breaks. This is in line
with results from Tam ez a/”. They report that at 6 mo
after treatment, half of the patients had no macroscopic
mucosal breaks and half of the patients had mild erosive
reflux oesophagitis (Los Angeles grade A).

Taken together, the patients in this study had statisti-
cally significant improvement and a sustained effect in
all parameters. In these patients, the observed improve-
ment was superior to that achieved with escalated PPI
therapy above baseline dosing. The Stretta procedure is
a viable, well tolerated, minimally invasive endoluminal
procedure®™*, This procedure should be considered for
patients who are not satisfied with pharmacologic therapy
and who are considering anti-reflux surgery.

COMMENTS

Background

Gastroesophageal reflux disease (GERD) is one of the most common illnesses
of the gastrointestinal tract, with a large proportion of the population affected.
GERD is associated with severe health-related quality-of-life impairment, which
is comparable to patients afflicted with diabetes mellitus, congestive heart
failure, or arthritis. Although antisecretory medications such as PPIs are consid-
ered as the mainstay of GERD treatment, up to 20% of patients do not have ad-
equate symptom control despite these drugs effectively control GERD in most
patients by reducing acid reflux. These patients may seek antireflux surgery,
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which has high success rates but may wane over time, with 50% of patients
requiring medications to control recurrent reflux symptoms. The invasiveness,
high costs, and risks associated with surgery, and the dependence and long-
term costs of medical management have caused patients and physicians alike
to pursue the minimally invasive, effective, and durable treatment methods.

Research frontiers

The devices of endoluminal minimally invasive treatment of gastro-oesophageal
reflux disease, which included endoluminal fundoplication(EndoCinch, NDO
Plicator), biopolymer injection (Enteryx), and Stretta procedure, have gained
popularity over the last several years. Endoluminal minimally invasive treatment
of gastroesophageal reflux disease has been shown to be safe and effective in
recent studies.

Innovations and breakthroughs

The experience with Stretta procedure confirms that it is well tolerated, safe,
effective, and durable in the treatment of GERD. It has produced significant
improvements in symptom control and oesophagitis grade and decreased
medication usage. Stretta procedure is a new minimally invasive endoluminal
therapeutic technique.

Applications

The Stretta procedure provides the drug-refractory patients with a new mini-
mally invasive method. The Stretta procedure improves GERD symptoms, qual-
ity of life, esophageal acid exposure, and eliminates the need for antisecretory
drugs in most patients.

Terminology

Refractory GERD: Refractory GERD is a patient-driven phenomenon. What
constitutes refractory GERD remains an area of controversy. Many investigators
suggest that only patients who exhibit incomplete or lack of response to PP,
twice daily, should be considered as PPI failures. Others believe that a lack of
symptomatic response to PPl once a day is sufficient to consider patients as
PPI failures.

Peer review

This is an interesting work. The study is useful in order to take advantages from
a new therapeutic technique, above all for such a widespread disease like the
gastroesophageal reflux. Moreover the possibility to avoid the more invasive
surgery would be a desirable outcome for patients with severe GERD.
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