
besity, defined as the excessive storage of energy
in the form of fat, affects 34 million people in America,
20% of whom are morbidly obese, i.e., sufficiently
overweight to be in a life-threatening situation (1).
Obesity adversely affects health and longevity. It is
clearly associated with an increased incidence of hyper
tension, hypercholesterolemia, arthritis, pulmonary dis
orders (Pickwickian Syndrome), diabetes, cancer, and
operative mortality. There is a 12-fold increase in mor
tality for morbidly obese people (>100% overweight)
(2). Dietingisfrequentlyunsuccessfulorof onlytem
porary benefit. Surgery (jaw wiring, intestinal bypass,
vertical banded gastroplasty) is invasive and associated
with a small but definite mortality (1%) and complica
tion rate (8%).
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The Garren-Edwards Gastric Bubble (GEGB) (Fig.
1) was introduced in 1984 (3,4) and approved for the
treatment of obesity by the FDA in 1985 (1). It is a
cylindrically shaped inflatable (200 cc air) elastomeric
plastic with the dimensions 3 cm x 4 cm that is inserted
endoscopically into the fundus of the stomach. Initial
enthusiasm led to the sale of over 20,000 bubbles in
less than a year (5,6). Whether or not the bubble is
efficacious in achieving long-term weight reduction is
still controversial. Some uncontrolled trials of the bub
ble in conjunction with diet and behavior modification
therapy have reported significant weight reduction (7-
12). However, controlled trials have found that the
bubble has no significant effect with regard to weight
reduction beyond that of behavior modification alone
(13â€”17).

The mechanism of action of the GEGB is also con
troversial (mechanical volume reduction â€”>satiety,
placebo, hormonal, neuronal, etc.). Previous reports
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The Garren-EdwardsGastricBubble(GEGB)was introducedin 1984 as an alternativeto
surgery(jawwiring,gastrointestinalbypass,verticalbandedgastroplasty)for the treatmentof
morbid obesity in patients who had failed behavior modification therapy or dietary
managementfor weightreduction.Its mechanismof actionis undearandpreviousreports
have not demonstratedany significantconsistentalterationin gastricemptying(GE)as
measuredby radionuclidetechniques.Otherproposedmechanismsindude:placebo,
hormonal,mechanicalâ€œsatietyâ€•,behavioralmodification,andneuronal.Inorderto determine
the effectof the GEGB on GE, ten obese(mean% overweight= 89%) patients,27â€”50yr old
(mean= 36 yr), had solidGE scansbeforeand 5 wk after endoscopicplacementof the
bubble.GE scanswere performedin six patientsafter removal(12 = wk residencetime).The
mealconsistedof 300 @Ci[@â€œTc]suffurcolloidin the formof a 300 keelegg sandwich(egg
white 248 g, white bread40 g, butter6 g; composition= CHO 40:PR 40: FAT 20) with 180
ml deionizedwater. Imageswere obtainedin the anteriorand posteriorprojectionsat 15-mm
intervalsfor 1 hr (fourpatients)or 2 hr (sixpatients)andthe %GE(decaycorrectedgeometric
mean)was calculated.Unlikeotherstudiesinvolvingthe GEGB, adjunctivetherapyin the form
of dietingand behaviormodificationwere not employedinthisstudy.The effectof the GEGB
alonein the treatmentof obesityhasnot beenpreviouslyevaluated.Therewas a significant
(p < 0.025) delayin gastricemptyingat 1 hr (pre-bubblemean% gastricretention= 46%;
bubblemean = 57%; n = 10). After removal,GE returnedtoward baseline(mean% gastric
retention= 51%; n = 6) (p < 0.05) (Student'st-test).The averageweightlosswas 5.5 lb (n =
10; p < 0.025)*. One mechanismof actionof the GEGB may be delayedgastricemptying
resulting in early satiety and decreased food intake with resultant weight loss.
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FIGURE 1
The Garren-EdwardsGastric Bubble. A: Insertion:after routine endoscopy, the bubble is inserted orally with a
premeasuredintroducertubeandinflatedwith200cc of roomairwitha syringeandcheckvalvemechanism.B: Inflation
and release: after inflation, the insufflation cannula is removed and the bubble is released into the fundus of the stomach.
Repeatendoscopyis doneto ensurethe integrityof the upperGI tract andto confirmthat the GEGBis freefloatingin
the fundus.

encouraged to take over-the-counter antacids PRN for stom
ach discomfort (as recommended by the manufacturer). The
bubbles were endoscopically removed after a period of 12 wk
gastric residence time and a postremoval endoscopic exami
nation was performed in order to diagnose any gastric com
plications.

Gastric Scintigraphy
Radionuclide gastric emptying scans were performed on

three occasions: (a) prior to bubble insertion (n = 10;baseline),
(b) 5 wk after bubble insertion (n = 10), and (c) 4 wk
postbubble removal (n = 6). Informed written consent and a
negative serum pregnancy test were obtained in all patients.
The radionuclide studies were approved by the Committee for
the Investigation of Studies Involving Research in Human
Beings and the Radiation Safety Office.

The meal consisted of 300 @iCiof technetium-99m sulfur
colloid bound to egg albumin in the form of a 300-kcal egg
sandwich (eight egg whites = 248 g, two slices white toast =
40 g, two pats of butter = 6 g, and 180 ml deionized water)
with the following composition: 40% carbohydrate, 40% pro
tein, and 20% lipid. The subjects were instructed to consume
the solid meal within 10 mm after which imaging was com
menced. Images 1 mm in duration were obtained in both the
anterior and posterior projections at 15-mm intervals for a
total period of 1 hr (n = 4) or 2 hr (n = 6) in the erect position
with a large field-of-viewgamma camera equipped with a low
energy,all purposecollimator interfacedto a computer (GE
Star II). The subjects were permitted to sit or move around
ad lib in between pictures.

The geometric mean counts (anterior counts x posterior
counts)â€•@were calculated for each 15-mm interval after correc
tion for radioactive decay by generating a gastric region of
interest for each image. The percent gastric retention (GR)
was calculated for each 15-mm interval with the following

have shown either a transient delay in gastric emptying
(GE) but no long-term effect (18) or no effect at all
(19) as measured by radionuclide techniques. Thus, it
is paradoxical that a therapeutic intervention with
equivocal efficacy has gained widespread acceptance
and clinical application. The effect of the GEGB on
gastric emptying independent of diet therapy and be
havior modification as measured by radionuclide tech
niques has not been previously investigated.

METHODS AND MATERIALS

Patient Population
The patient population consisted of ten obese (mean %

overweight = 89%; mean weight = 244 Ib) women ranging in
age from 27â€”50yr old (mean = 36 yr) who responded to a
newspaper article about the bubble. The subjects were in
formed that the purpose of the study was to evaluate the
effectiveness of the GEGB in causing weight loss without
adjunctive therapy (diet, behavior modification). All subjects
agreed to participate in a study consisting of three phases
PhaseI: a baselineperiod(4 wk);PhaseII a bubbletreatment
period (12 wk); and Phase III a follow-up period (12 wk).
Behavior modification and dietary therapy were not em
ployed.

BubbleInsertion
GEGBs were inserted per orum and detached within the

fundus of the stomach after inflation with 200â€”220cc of air
following preliminary endoscopic examination to exclude any
gastric pathology (gastritis,erosions, ulcers, etc.) that may
contraindicate bubble therapy. The subjects were given a
prescription for Zantac (an H2 blocker; 150 mg P0 BID for
the first 2 mo and QD for the last 2 mo ofthe study) and were
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formula: (decay corrected geometric mean counts Â©t)/(geo
metric mean counts@ t = 0) X 100. Statistical analysis was
performed by means of the Student's paired t-test. The lag
phase was defined as the time from the completion of meal
ingestion(t = 0) to the onset of the emptyingphase(20). The
TÂ½was defined as the time interval from t = 0 to 50% GE
(or GR). The â€œareaunder the curveâ€•analysis involved the
calculation of the area encompassed by the gastric emptying
curve (including a perpendicular dropped to the x axis from
the curve @ T = 120 mm) and the x and y axes as calculated
by a computer software program (cricketgraph).

Laboratory Evaluation
Patients were not given specific behavioral or dietary advice

in order to evaluate the effect of the bubble independent of
behavior modification techniques. In order to measure food
intake and appetitive behavior, the amount of food ingested
in the course of a standard 30-mm test meal as well as the
patient's assessment records of hunger and stomach fullness,
were evaluated in the laboratory. Utilizing a two-way mirror,
test meals were conducted at pre-bubble, 2, 6, and 10 wk
following bubble insertion, and 12 wk after bubble removal.
The testmealshavebeenstandardizedand consistofa mixture
of bite-sized sandwiches called â€œsolidfood unitsâ€•(SFUs).
Theseare 15 kcal spirals of bread with one of six different
fillings: ham, tuna, turkey, roast beef, egg, and cheese. The
SFUs are of a small uniform size and are readily counted by
an investigator sitting behind the two-way mirror. The SFUs
are located in a picnic box and are unable to be seen by the
subject. Each SFU that is removed from the box is electroni
cally recorded. Subjects are given a standard amount of water
to drink and are asked to rate their hunger, stomach fullness,
and palatibility ofthe SFUs. This allows one to quantitate the
rate of eating, caloric intake, and to assess the patient's sub
jective feelings of hunger and fullness. At home, subjects were
askedto record their daily food intake includingcaloriesand
meal duration and rated their amount ofstomach discomfort.

RESULTS

The GEGB caused a significant (p < 0.025) delay in
GE at 1 hr (pre-bubble mean %GR = 46%, bubble
mean %GR = 57%; n = 10). After removal, GE re
turned toward baseline (postbubble mean %GR = 51%;
n = 6) and was not statistically different from the pre
bubble value (n = 10) (p > 0.05) (Fig. 2). The bubble
resulted in a shift from left to right in the baseline
gastric emptying curve. The TÂ½was significantly pro
longed by the bubble (pre-bubble TÂ½= 57 mm, bubble
TÂ½ 67 mm; p < 0.05) and returned toward baseline

after removal (post-bubble TÂ½= 62 mm; p > 0.05). The
mean pre-bubble baseline T'h for GE for these ten obese
women was 57 mm which is accelerated compared to
our normal control value of 70 mm obtained from a
series of 12 normal male volunteers (age range 19â€”28;
mean age 24) for this 300 kcal meal. The mean (Â±
s.c.m.) pre-bubble baseline GR at 1 hr for the ten obese
women was 46% Â±6 compared to 62% Â±5 for our ten
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FIGURE 2
TheGEGBcausesa significant(p < 0.025)delayin GEat
1 hr (pre-bubblemean %GR = 46%, bubblemean %GR
= 57%; n = i 0). After removal, GE returns toward baseline

(postbubblemean%GR= 5i %; n = 6) and is not statisti
callydifferentfromthe pre-bubblevalue(n = i 0; p > 0.05)
(I = s.e.m.).

normal volunteers which is a significant difference
(0.005 < p 0.01; Student's paired t-test).

Analysis of the â€œareaunder the curveâ€•revealed a
slight increase in area with the bubble primarily due to
a prolongation of the lag phase. The lag phase was
increased in duration by a factor of 2 (16 mm --> 32
mm.) but analysis of the slope of the emptying portion
of the curves showed no significant difference (pre
bubble = â€”1. 13, bubble = â€”1.2, and post-bubble =
â€” 1.2), indicating that the delay was due to prolongation

ofthe lag phase but independent ofthe emptying phase.
Although the post-bubble emptying curve returned to
ward baseline it was still slightly delayed compared to
the pre-bubble curve primarily due to a failure of the
lag phase to return to baseline level.

The average weight loss during bubble therapy was
5.5 lb. Four subjectslost 8 lb, three subjectslost <6
lb, and 3 subjects gained < 4 lb. Most patients com
planed ofstomach discomfort (Table 1: +++ = severe,
++ = moderate,+ = mild) however,symptomsdid not
correlate with gastric pathology as assessed by endos
copy (Table 1). None ofthe bubbles were spontaneously
deflated at the time of removal. The mean weight loss
decreased from 5.5 lb with the bubble in place to 3.5 lb
3 mo after the bubble had been removed.

In the laboratory, subjects tended to eat less (mean
meal units consumed per eating session: pre-bubble =
42; bubble = 26.6; p < 0.025) and for a shorter (20%
decrease) period of time (eating session duration: pre
bubble = 24 mm; bubble = 19.6 mm; p < 0.03). Their
initial rate of eating was unchanged by the bubble but



SubjectAge(yr)Wt(Ib)Ht(in.)%
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TABLE I Contraindicationsto bubble therapy include: peptic
ulcer disease or gastritis, structural anomalies of the
esophagus or pharynx, hiatal hernia, and prior gastric
surgery. As might be expected, the bubble may be
associated with similar complications including: perfo
ration of the upper gastrointestinal tract, aspiration
pneumonia, intestinal obstruction (deflation and distal
migration), gastritis and gastric ulceration (6). It is
generally recommended that the bubble be removed
after 3 mo since thereafter the risk of spontaneous
deflation increases proportionately. None of our bal
loons deflated spontaneously. However, we had one
case each of mild regional gastritis, a gastric erosion,
and a gastric ulcer. The patient's subjective complaints
of stomach discomfort did not seem to correlate with
endoscopic findings.

In conclusion, the GEGB delays gastric emptying
and may produce transient weight loss possibly by
causing early satiety and temporarily, decreased food
intake. However, in the absence of adjunctive dietary
and behavior modification therapy, clinically signifi
cant long-term weight reduction is an unrealistic expec
tation for bubble therapy.
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