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Since its approval by the Food and Drug Adminis-
tration in September 1985, the Garren-Edwards
gastric bubble has been extensively used as an
adjunct to diet and behavioral modification in the
treatment of exogenous obesity. In an attempt to
evaluate the efficacy of the Garren-Edwards gastric
bubble, a double-blind crossover study was under-
taken. Ninety patients were randomized into three
groups: bubble-sham, sham-bubble, and bubble-
bubble in two successive 12-wk periods. Sixty-one
patients completed the entire 24-wk study. All
groups participated in ongoing diet and behavioral
modification therapy in a free-standing obesity pro-
gram, the members of which were blinded to ran-
domization arms. All patient groups lost weight
during this study. The mean cumulative weight loss
in pounds at 12 wk was as follows: bubble-sham =
19, sham-bubble = 12, and bubble-bubble = 8; and
at 24 wk: bubble-sham = 23, sham-bubble = 16, and
bubble-bubble = 18. The mean cumulative change
in body mass index (kg/m?} at 12 wk was as follows:
bubble-sham = -3.1, sham-bubble = -2.3, and
bubble-bubble = —2.9; and at 24 wk: bubble-sham =
—3.1, sham-bubble = —3.0, and bubble-bubble =
—3.3. Although weight loss occurred more consis-
tently in patients with a Garren-Edwards gastric
bubble, there were no significant differences be-
tween any of the three groups at 12 or 24 wk with
respect to weight loss or change in body mass index.
The major part of the weight loss noted during this
study occurred during the first 12-wk period, irre-
spective of therapy (bubble or sham). Side effects
observed during this study included gastric erosions

(26%), gastric ulcers (14%), small bowel obstruction
(2%), Mallory—Weiss tears (11%), and esophageal
laceration (1%). We conclude that, in this study, the
use of a Garren—Edwards gastric bubble did not
result in significantly more weight loss than diet
and behavioral modification alone in the manage-
ment of exogenous obesity, and it may result in
significant morbidity.

besity represents a significant health hazard in

this country. Approximately 30% of men and
20% of women are currently considered to be obese,
and 5% of men and 7% of women are morbidly obese
and have severe ongoing medical problems as a
direct consequence of their obesity (1-3). This de-
gree of obesity has been shown in population studies
to be associated with increased risks for coronary
artery disease, hypertension, stroke, cholelithiasis,
diabetes mellitus, osteoarthritis, pulmonary embo-
lism, gastroesophageal reflux, and psychosocial dys-
function (1-3).

Given the scope of the problem and its attendant
morbidity, a large number of diverse methods to
achieve weight loss have been introduced. Although
diet, the simplest method, is effective, the require-
ment for strict adherence and long-term compliance

Abbreviations used in this paper: BMI, body mass index; C,
compliant; EDC, Eating Disorder Clinic; GE, gastric erosion;
GEGB, Garren-Edwards gastric bubble, GU, gastric ulcer; NC,
noncompliant; SBO, small bowel obstruction.
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has been associated with an extremely high failure
rate (4,5). Surgical methods have also been used, but
many individuals who are significantly overweight
do not qualify as operative candidates because they
are not morbidly obese and, moreover, the surgery
itself is associated with significant morbidity and
alterations in normal physiologic function (6,7).

Clinicians have long recognized that one of the
major signs of naturally occurring or postgastric
surgery bezoars is weight loss (8). The exact reason
has never been completely understood, but it is
assumed that a decrease in available gastric volume
results in diminished gastric capacity, promoting
early satiety. Based on this observation, there was a
series of uncontrolled reports in which weight loss
was achieved by implanting a variety of devices in
the stomach, such as silicone breast implants and toy
balloons (9-12).

Experiments using an artificial bezoar for the treat-
ment of obesity were initially reported in the United
States by Garren and Garren (12-14) using a cylin-
drical polyurethane device designed to be placed
and removed endoscopically. Despite encouraging
data submitted before its approval in September
1985, there was no available, controlled information
on the efficacy of this device in promoting weight
loss beyond that achieved by diet and behavioral
modification alone. Therefore, in February 1986, we
undertook a study to determine the efficacy of the
Garren—Edwards gastric bubble (GEGB) as an adjunc-
tive therapy in the treatment of exogenous obesity.

Materials and Methods
Patients

All patients expressing interest in the GEGB as a
means of achieving weight loss were referred to the Eating
Disorders Clinic (EDC) at Georgetown University Hospital,
Washington, D.C., a free-standing clinic specializing for
many years in the treatment of obesity with diet and
behavioral modification. Patients were independently
evaluated by an internist, a dietician, and a psychologist.
They were required to be at least 30% above ideal body
weight and to have previously failed to lose weight in an
organized weight loss program. Physical examination and
psychologic screening were performed and dietary history
was obtained. Prospective candidates were reviewed by
members of the EDC, and only those patients with no
medical or psychologic problems and who agreed to return
for follow-up and continuous treatment at the EDC were
considered eligible for randomization.

Patients were not considered eligible for randomization
if they were deemed psychologically or physically unable
to maintain regular follow-up at the EDC or if they had
medical problems precluding safe endoscopy. Patients
requiring continuous therapy with nonsteroidal antiin-
flammatory drugs, corticosteroids, or anticoagulants were
also excluded. Other reasons for exclusion included active
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ulcer disease, previous complications of ulcer disease,
previous intestinal surgery, structural abnormalities of the
gastrointestinal tract, lesions considered at risk for bleed-
ing (e.g., polyps, arteriovenous malformations, tumors),
and pregnancy.

Study Outline

A graphic representation of the study is given in
Figure 1. After approval by the EDC, patients were referred
to the Gastroenterology Clinic where written, informed
consent was obtained. Endoscopy was performed to clear
the upper gastrointestinal tract of any lesion precluding
GEGB insertion. This occurred coincidentally with obtain-
ing measurements necessary for safe passage of the GEGB
(see below). At this point, randomization was done by
sealed envelope. Patients were randomly assigned to one
of three groups: sham-bubble (SB), bubble-sham (BS), or
bubble-bubble (BB). After 12 wk of concurrent diet and
behavioral modification therapy in the EDC and biweekly
follow-up by a nurse practitioner in the Gastroenterology
Clinic to assess any symptoms possibly related to the
GEGB, patients again underwent endoscopy. The GEGB
was removed (if present) and replaced for SB and BB
patients. After a second 12-wk period, all patients again
underwent endoscopy, the GEGB was removed (if
present), and the patients were exited from the study. This
protocol was approved by the Institutional Review Board
at Georgetown University. Patients were not charged for
the GEGB or the endoscopic procedures.

Endoscopic Techniques

All endoscopies were performed by fully trained
staff endoscopists actively involved in a wide array of
therapeutic procedures who had been specially trained in
the use of the GEGB. The GEGBs were provided at no
charge by the manufacturer, American-Edwards Laborato-
ries, Inc., Santa Ana, Calif. Before each insertion, all
devices were tested for leaks by placing a fully inflated
bubble under water. The bubble was then loaded into the
introducer tube by one of two nurses trained in the
procedure as outlined in the manufacturer’s instructions.
Patients were premedicated with meperidine and either
diazepam or midazclam. A towel was used to cover the
patient’s eyes, further ensuring lack of knowledge of GEGB

STUDY OUTLINE
Inability to lose weight
Clearance by EDC
Randomization
Bubble (2/3)
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*Sham - endoscopy, passage of Edlich tube and reendoscopy

Figure 1. Study outline for the Garren~Edwards Gastric Bubble
Study.
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placement or sham. Using a pediatic endoscope (GIFP or
GIFXP; Olympus Corporation, Lake Success, N.Y.) diag-
nostic endoscopy was performed. This was a complete
esophagogastroduodenoscopy with examination extended
to the postbulbar duodenum. During withdrawal of the
endoscope, the distance from the incisor teeth to the
diaphragmatic hiatus was measured and recorded.

After removal of the endoscope, the GEGB introducer
was passed to a level at least 5 cm beyond the measured
diaphragmatic hiatus. If resistance was encountered dur-
ing insertion, a pediatric scope was passed alongside the
introducer or placed before insertion of the introducer to
ensure proper positioning. The GEGB was deployed by
inflation with 200 ml of room air. The inflation cannula
was pulled out of the introducer tube and then the intro-
ducer tube was removed. The endoscope was reintroduced
to ensure proper bubble inflation and deployment and to
assess any injury to the gastrointestinal tract from either
the introducer tube or the device. Sham procedures were
carried out in an identical manner except that an empty
Edlich tube (Monoject, St. Louis, Mo.), which approxi-
mated the GEGB introducer tube in size and consistency,
was passed to simulate passage of the GEGB introducer
tube. A repeat endoscopy was then performed.

At the time of midtrial crossover or exit from the study,
the endoscopy was performed using the Olympus thera-
peutic endoscope (GIF2T10). Removal of the GEGB was
accomplished by puncturing the device using either a
sclerotherapy needle, a thermal device (heater probe,
Bicap tumor probe, or laser), or endoscopic scissors. The
GEGB was then firmly grasped and removed with rat-
toothed forceps, a polypectomy snare, or a coaxial balloon.
A repeat panendoscopy with a pediatric endoscope was
always performed to evaluate mucosal injury, either from
the GEGB or as a consequence of its removal.

Follow-up

Patients were regularly followed in both the EDC
and the Gastroenterology Clinic. Patients were encouraged
to attend weekly classes in the EDC that addressed con-
cepts of diet adherence and behavioral modification in an
attempt to relearn proper eating habits. Members of the
EDC were not aware of the treatment arm to which any of
the patients had been randomized. Attendance records of
these visits were kept. Patients were also seen biweekly in
the Gastroenterology Clinic by a nurse practitioner who
was blinded to the patient’s randomization. Patients were
weighed and questioned about any symptoms they expe-
rienced, and they filled out a questionnaire asking if they
thought that a GEGB was in place.

All patients were given similar instructions following
entry into the protocol. They were placed on a liquid diet
(800 cal/day) for 1 wk and were subsequently given an
individualized caloric intake schedule in a manner stan-
dard for the EDC. All patients were instructed to take
antacids (30 ml orally after meals and at bedtime) and
dicyclamine (Bentyl Merrell Dow Pharmaceuticals, Cin-
cinnati, Ohio; 30 mg orally every 4-6 h as required) for
abdominal cramps. No H,-blockers were given. All pa-
tients were given verbal and written instructions to contact
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the Gastroenterology Clinic for persistent abdominal pain,
nausea, vomiting, or diarrhea. Patients with these com-
plaints were asked to report to the clinic and were evalu-
ated by a physician who was not involved with their
previous endoscopy. Decisions regarding the appropriate
clinical evaluation of these symptoms were made by
physicians unaware of the patient’s randomization status.
Patients with persistent symptoms underwent endoscopy
to exclude ulcers as the cause and to assess the status of
the bubble, if present. If an ulcer was seen, the GEGB was
removed. If no bubble was present, the record was re-
viewed to ascertain their randomization status. If a bubble
had been placed but was not found, a complete evaluation
was undertaken (physical examination, complete blood
count, plain abdominal films, and upper gastrointestinal
radiographs with small bowel follow-through) to deter-
mine the presence or absence of the device in the gastro-
intestinal tract. Patients with a GEGB in the small bowel
were hospitalized until the GEGB passed spontaneously or
until surgery for removal was performed. Those patients in
whom a GEGB had been placed but was not found by any
study were assumed to have passed the device spontane-
ously.

Because of our concern with bubble deflation, after 12
wk all noncompliant patients (who failed to return to the
Gastroenterology Clinic for scheduled endoscopy) were
contacted by the Gastroenterology Service, initially by
phone and then by registered mail and telegram if no
response was received.

Statistical analysis was performed using Student’s t-test
or x* analysis, where appropriate.

Results

From February 1986 to April 1987, 90 patients
were entered into this study. There were 17 men and
73 women (mean age 38.1 yr, range 14-56 yr; mean
weight 254 lb, range 162—383 1b). They were ran-
domized into one of the three groups: BS, SB, or BB.

Table 1. Patients Who Withdrew From the Garren—
Edwards Gastric Bubble Study

Total No. __ Group
of patients BS SB BB
Requested withdrawal (no symptoms 11 4 2 5
or complications)
Gastric ulcers with pain 3 1 0 2
Became pregnant during study 2.0 0
Developed abdominal pain, no ulcer 1 0 0 1
found
Inability to tolerate crossover endos- 1 0 1 0
copy
Small bowel obstruction® 3 0 1 2
Lost to follow-up 8 4 2 2
Total 29 11 6 12

BB, bubble-bubble; BS, bubble-sham; SB, sham-bubble. ® Two
patients had bowel obstruction caused by a gastric bubble; 1
patient with a sham bubble developed obstruction caused by
adhesions.
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From the original group of 90 patients, 61 completed
the entire 24 wk of therapy. Twenty-nine patients
withdrew from the study (Table 1). Eleven patients
requested withdrawal without developing symp-
toms or complications; 3 had gastric ulcers with
pain; 2 became pregnant; 1 patient developed ab-
dominal pain without ulcer; 1 patient could not
tolerate endoscopy at crossover; and 3 patients had
small bowel obstruction, two due to deflation and
passage of the device into the small bowel and one
secondary to adhesions in a sham patient. Eight
patients did not return for follow-up despite re-
peated attempts to contact them. The three patient
groups completing the study were similar with re-
spect to age, sex, initial weight, and body mass index
(BMI = kg/m?) (Table 2).

Weight loss as a reflection of the change in BMI
(ABMI) is shown in Figure 2. All three groups lost
weight during the course of the study although there
was wide individual variation. The greatest change
in BMI occurred during the first 12 wk of the study,
irrespective of whether a bubble had been inserted.
The change in BMI for each of the groups at 12 wk
was as follows: BS = —3.1 kg/m?, SB = —2.3 kg/m?,
and BB = —2.9 kg/m? (Table 2). There were no
statistical differences between these groups (BS vs.
SB, p = 0.3; BS vs. BB, p = 0.6; SB vs. BB, p = 0.6,
Student’s t-test.) However, all patients with bubbles
lost some weight at 12 wk (BB, 15 of 15; BS, 19 of 19),
but only 67% (18 of 27) of patients with sham
bubbles lost weight (p < 0.001, »? test). During the
second 12-wk period, a decrease in BMI was also
noted, but in all groups this was less than the
original 12-wk period (Table 1, Figure 2; ABMI: BS =
0.0 kg/m?, SB = —0.7 kg/m?, BB = —0.4 kg/m?). At

Table 2. Study Groups at Completion of the Garren—
Edwards Gastric Bubble Study®

BS SB BB
(n =19) (n = 27) (n = 15)
Sex
Male 5 5 0
Female 14 22 15
Age (yr)
Mean 39.9 38.1 38.5
SD 7.9 9.6 10.8
Range 28-55 14-55 24-55
Initial weight (Ib)
Mean 271 254 237
SD 55 48 39
Range 222-375 177-383 162-305
BMI (kg/m?
Mean ! 44.8 42.9 39.9
SD 7.9 6.4 6.6
Range 33.8-66.6 32.3-58.5 30.4-55.5

BB, bubble-bubble; BMI, body mass index; BS, bubble-sham; SB,
sham-bubble. ® Total number of patients = 61.
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Figure 2. Change in BMI (body mass index, kg/m? over the
course of the 24-wk study. Weight changes represent
the cumulative changes over the entire period (BS,
bubble-sham; SB, sham-bubble; BB, bubble-bubble).

the completion of the second 12-wk period, there
were no statistically significant differences between
the groups (BS vs. SB, p = 0.3; BS vs. BB, p = 0.5; SB
vs. BB, p = 0.6, Student’s t-test.) At 24 wk, 94% (32
of 36) of patients receiving a bubble in the first 12 wk
had cumulative weight loss and 70% (19 of 27) of
patients with a sham bubble in the first 12 wk had a
cumnulative weight loss (p < 0.02, ¥* test).

Weight loss changes in pounds for each 2-wk
interval are shown in Figure 3. Patients demon-
strated the greatest absolute weight loss during the
first 12-wk period irrespective of their group. Inser-
tion of a GEGB at the 12-wk crossover did not result
in accelerated weight loss in the SB or BB groups.

Patients in each group were divided into compli-
ant (C) and noncompliant (NC) groups. A compliant
patient was defined as one who attended >50% of
the EDC classes. The changes in BMI for each of the
groups is shown in Figure 4. All compliant patients
had a greater change in BMI at the end of 12 and 24
wk than their noncompliant counterparts. However,
in no group did the presence of a GEGB correct for
noncompliance; the compliant sham patients lost
more weight than the noncompliant GEGB patients
(at 12 wk: C-SB, ABMI = —2.6; NC-SB, ABMI = —1.9;
C-BS, ABMI = —3.8; NC-BS, ABMI = ~1.9; C-BB,
ABMI = —3.6; NC-BB, ABMI = —1.9; C-SB x NC-BS,
p = 0.13; C-SB x NC-BB, p = 0.11; at 24 wk: C-SB,
ABMI = —3.1; NC-SB, ABMI = —2.8; C-BS, ABMI =
—3.7; NC-BS, ABMI = —1.9; C-BB, ABMI = —4.5;
NC-BB, ABMI = —1.7; C-BS x NC-SB, p = 0.20; C-BS
x NC-BB, p = 0.06; Student’s t-test).

The patients’ responses to the questions asked at



September 1988

e BB
-—-BS
—sB Weeks
Crossover 24 weeks
2 4 6 8 10t 14 16 18 20 22
0 —t+—+—+—t 11—

5

AWelght ., |
(1b) 10

15 A
\\ \——o—-—‘——*——-‘
20 TN

.,
W—————a.
~—

25+

Figure 3. Cumulative weight loss over the entire 24-wk study for
each of the three study groups (BS, bubble-sham; SB,
sham-bubble; BB, bubble-bubble).

follow-up visits about the presence or absence of a
GEGB are shown in Table 3. Only 65% of the patients
with a GEGB in place answered affirmatively, 19%
negatively (p < 0.001, ¥? test). Forty-two percent of
sham patients said they felt a GEGB was present.
Complications encountered during the trial are
listed in Table 4. These can be considered as com-
plications of the insertion of the device, those occur-
ring as a result of having the GEGB in place, and
those complications associated with GEGB removal.
Incomplete deployment, defined as an inade-
quately inflated device or failure of the bubble to exit
the introducer tube, occurred in 3% (3 of 90) pa-
tients). This required immediate removal of the
device and reinsertion of a new GEGB. Removal of
these devices was considerably more difficult be-
cause of their stiffness. In 1 patient, inflation of the

o—o0 NCSB
o——e CSB
o-—-0NCBS
*—-aCBS
&t NCBB
Entry Crossover  Exit 4-—-4 CBB
1 | }
0
-1
ABMI
(kg/im?) -2
-34
-4 -
-5

Figure 4. Change in BMI (kg/m?) over the course of the 24-wk
study for compliant (C) and noncompliant (NC) patients.
NC-SB, noncompliant sham-bubble; C-SB, compliant
sham-bubble; NC-BS, noncompliant bubble-sham;
C-BS, compliant bubble-sham; NC-BB, noncompliant
bubble-bubble; C-BB, compliant bubble-bubble.
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Table 3. Patient Responses to the Question: “Is There a
Bubble in Your Stomach?”

Response (%)

Yes No Uncertain
Bubble present 65” 19 16
Sham 42 45 15

%p < 0.001, x* test.

device was associated with severe substernal pain.
Inflation was stopped at 100 ml of air and a pediatric
scope was passed revealing a partially inflated GEGB
lodged in the distal esophagus. The device was
deflated and pushed into the stomach. Examination
of the esophagus revealed lacerations. The device
was removed and the patient was monitored closely.
After complete healing, the patient was rerandom-
ized and a GEGB was later inserted under direct
vision.

Complications noted during the time the GEGB
was in place were as follows: gastric erosion (GE),
gastric ulcer (GU), deflation with spontaneous pas-
sage, and deflation with small bowel obstruction
(SBO) caused by impacted GEGB (Table 4). Gastric
erosions were commonly seen during use of GEGB
(26%, 23 of 90 patients) with most characterized as
variolliform erosions, i.e., a raised mound with an
erosion on top, almost uniformly found along the
greater curvature of the stomach at the junction of
the body and antrum. In 3 patients with GEs there
were areas of white plaquelike material in the same
greater curvature distribution. Pathologically these
were interpreted as hyperplasia of gastric epithelium
covered by an acute inflammatory infiltrate. Gastric
ulcers (size range 1-3 cm) were seen in 14% (13 of

Table 4. Complications Encountered During Insertion
and Removal of 90 Garren-Edwards Gastric

Bubbles
No. of
patients Percentage
Complications of insertion
Incomplete deployment 3 3
Esophageal laceration 1 1
Complications of GEGB in place
Gastric erosions® 23 26
Gastric ulcer 13 14
Deflation, spontaneous passage 6 7
Deflation, small bowel obstruction® 2 2
Complications during removal
Mallory—Weiss tear 10 11
Inability to remove device 0 0
Respiratory compromise o] 0

GEGB, Garren—-Edwards gastric bubble. @ “Hyperplastic” gastritis
seen in 3 patients. ? In addition to the 2 patients with small bowel
obstruction due to GEGB, 1 sham patient required operation for
small bowel obstruction.



586 BENJAMIN ET AL.

90) of patients during the time the GEGB was in
place. No patient in the sham group developed GUs
or GEs. These ulcers were found along the greater
curvature of the stomach at the junction of the body
and antrum, often with the front edge of the GEGB
lying in the ulcer crater. In 6 of 13 of these patients
no symptoms referable to the ulcer were reported. In
the remaining 7 patients, symptoms of varying se-
verity were recorded. Three patients exited the study
because of severe pain secondary to GUs.

Small bowel obstruction caused by spontaneous
deflation of the bubble, which then passed into and
impacted the small bowel, occurred in 2 patients. In
6 other patients, the GEGB deflated but passed un-
eventfully through the gastrointestinal tract. In the 2
patients with SBO, the acute onset of abdominal
pain, nausea, vomiting, and diarrhea led to evalua-
tion disclosing the absence of a GEGB in the stomach
with subsequent development of clinical SBO. Both
patients were hospitalized; 1 patient responded to
conservative medical management with eventual
spontaneous passage of the GEGB, the other patient
required surgical exploration with enterotomy for
GEGB removal. Both of these patients had been
noncompliant and failed to return at 12 wk for
crossover or exit, despite repeated attempts (phone
calls and registered mail) to contact them. One
additional patient during the sham arm of the study
presented with SBO and underwent exploratory lap-
arotomy. Adhesions from previous surgery were
discovered as the cause.

The most frequent complication noted during re-
moval of the GEGB was Mallory—Weiss tears second-
ary to trauma at the cardioesophageal junction or
retching associated with the procedure, or both.
Mallory—Weiss tears were seen in 11% (10 of 90) of
patients. However, none of these patients required
specific therapy as all bleeding was minimal and
stopped spontanecusly.

In several patients, the GEGB slipped off the grasp-
ing forceps or snare, or the material tore, allowing
the device to fall back into the stomach from the
esophagogastric junction. In these instances, a sec-
ond and, occasionally, third attempt was needed, but
it was always successful. In no patient did the
bubble become impacted in the pharynx, and no
respiratory problems were encountered with re-
moval.

Discussion

The magnitude of the problem of exogenous
obesity, with its attendant medical morbidity and
mortality along with its social implications, has
fostered a wide variety of weight reduction therapies
and schemes. These range from various diet and
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behavioral modification programs to surgical ap-
proaches including intestinal bypass and gastric
stapling procedures. The most recent approach to
therapy has been the iatrogenic bezoar in the form of
an inflatable gastric balloon. Although the GEGB was
introduced on a wide scale, only a limited data base
on such devices preceded the approval of the Garren
bubble by the Food and Drug Administration in
September 1985 (9—12). Since its initial marketing as
the Garren-Edwards gastric bubble, this device has
been used in an estimated 20,000 patients. Because
of the potential placebo value of this and similar
devices its use in a carefully controlled clinical trial
was warranted.

This trial was designed with the primary objective
of defining the effectiveness of the GEGB as an
adjunctive therapy to diet and behavioral modifica-
tion in the treatment of exogenous obesity. The
double-blind design of this trial was an attempt to
test the device in a setting where neither patients,
members of the EDC, or individuals overseeing the
follow-up care of study participants were aware of
the presence or absence of the device. The inability
of patients to uniformly predict the presence of a
GEGB (Table 3) reflects the success of this design.

The results of this study suggest that the GEGB
was no more effective than diet and behavioral
modification alone in the treatment of exogenous
obesity (Figures 2 and 3). Weight loss occurred in all
three groups (SB, BS, and BB) over the 24-wk period
of this study. The major weight loss occurred during
the first 12 wk of this study, with a much more
gradual decrease in the second 12 wk unrelated to
randomization to sham or bubble. Although weight
loss was more consistent in patients with GEGB,
weight changes for the groups were not significantly
different.

The question of the effect of compliance with diet
and behavioral modification was addressed by eval-
uating attendance records at the EDC classes. Pa-
tients attending more than half of the 24 classes
offered during this study period were considered
compliant. Compliant patients did achieve a numer-
ically larger change in BMI but this was not statisti-
cally significant (Figure 4). More important, the
presence of a GEGB did not promote greater weight
loss in a noncompliant patient than did diet and
behavioral modification in a compliant sham pa-
tient. This reinforced the concept that the GEGB is
not a substitute for this type of therapy.

A major question raised by this study is the poten-
tial effect of free therapy (i.e., no charges for the
endoscopic procedures or the GEGB) on the results.
Whether or not the lack of financial commitment
biased the results cannot be answered based on the
data collected. Our free therapy design was predi-
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cated on our strong feelings that we should not
charge patients for therapy that had not been proven
to be effective. In a preliminary report by Hogan et al.
(15), where financial commitment was required,
greater effectiveness of the GEGB was not demon-
strated. This variable, however, must be considered
in future trials with similar devices.

With increasing use of the GEGB in the United
States, a variety of complications have been reported
(16—21, 30). In this study we saw the full array of
these complications {Table 4). Esophageal laceration
is a technical problem related to inadvertent infla-
tion of the device in the esophagus. This appears to
be related to those patients whose stomachs lie
horizontally, making the angle between the esopha-
gus and stomach more acute and preventing the free
passage of the introducer tube into the stomach.
Resistance to introducer tube passage or air insuf-
flation, or pain felt by the patient during insertion
and deployment, should alert the endoscopist to
respond immediately. When difficulty is encoun-
tered, passage and deployment under direct vision is
easily accomplished. Incomplete deployment (in-
complete inflation or failure to exit the introducer) is
usually a function of an improperly loaded device.
Given the possibility of passage of a partially inflated
bubble into the small bowel, all such devices must
be immediately removed.

Irritation of the gastric mucosa leading to the
development of GEs or GUs is common with the
GEGB. It would appear that the relatively sharp
ridges at both ends of this device are responsible for
injury. We and others (22,23) have shown that there
are no changes in gastric acid production and only
transient alterations in gastric motility with the
GEGB. The location of ulcers and erosions on the
greater curvature of the stomach where the leading
edge of the device was located supports the irritation
theory. Gastric erosion was seen in 26% of patients
and GU in 14%, occasionally requiring termination
of therapy (3 of 90 patients, 3%). However, no
bleeding or perforation from these ulcers was seen.
Whether the concomitant use of H,-blockers, sucral-
fate, or other agents would have decreased these
complications is speculative, but it should be ad-
dressed in future studies with this or similar devices
as there are preliminary data to support this suppo-
sition {24).

The most serious complication of this device is
SBO. When the GEGB deflates and passes into the
small bowel (8 of 90 patients, 9%) it usually passes
spontaneously {6 of 8 patients, 75% in our study).
However, in some patients it may lodge in the small
bowel producing complete SBO (2 of 90 patients,
2%). It is important to note that the 2 patients in our
study who developed SBO were both noncompliant
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and missed their scheduled removal dates at 3 mo.
Original estimates of the durability of this device
were quickly reassessed as deflation became an in-
creasingly frequent event. It was this observation
that led to a change in recommended dwelling time
in the stomach from 4 to 3 mo. Even at 3 mo, the
presence of gastric acid and dietary acids and
aldehydes causes the polyurethane to become less
air-tight, promoting deflation. It is clear that once in
the small bowel, the GEGB must be regarded as a
blunt foreign body as the same types of complica-
tions can be anticipated (25-27,29). Most important,
it cannot be assumed that this device will pass
harmlessly through the gastrointestinal tract, a fact
made extremely clear in a recent report (19).

Complications encountered at removal of the
GEGB seem related to the trauma of removal or
retching that occurs as it is pulled through the
esophagus, or both. The Mallory—Weiss tears en-
countered (10 of 90 patients, 11%) were generally
minor with self-limited bleeding, none of them re-
quiring treatment or transfusion.

Given the desire by both patients and health care
professionals for a safe and effective treatment of
exogenous obesity, great enthusiasm greeted the in-
troduction of the GEGB into the field of obesity
management. However, the data derived from this
study confirm the preliminary reports from other
centers that in a group of patients, the GEGB has no
independent benefit beyond diet and behavioral
modification in the management of exogenous obe-
sity. The enthusiasm to use this device has been
further diminished by the significant morbidity as-
sociated with its use (30} (Table 4). An ineffective
device with this degree of morbidity is likely to have
only a limited role in the treatment of obesity in its
present form.

Given the criticism that can be leveled at this and
other studies and the nature of obesity research, it
would be inappropriate to assume that there will not
ultimately be a role for this or similar devices in
obesity treatment. The uniformity of weight loss in
the patients in this study and others (15,28,29) with
a GEGB, however, leaves open the question of
whether a more resistant, longer lasting device with-
out this degree of morbidity might not be an impor-
tant adjunctive treatment for exogenous obesity.
What role do such devices play at present? At a
recent symposium on the treatment of exogenous
obesity with iatrogenic bezoars, it was recommended
that these devices should only be used in clinical
trials where specific questions can be addressed {30).
In concurrence with this recommendation, it is our
belief that the GEGB should be limited to clinical
trials where study design is the cooperative product
of experts in obesity management and skilled thera-
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peutic endoscopists. This recommendation should
be heeded not only for the GEGB but also for the
wide array of similar devices that are currently being
used worldwide and that are undergoing prelimi-
nary evaluation in this country (30).
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