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Abstract Background: To assess the utility of upper endoscopy (EGD) and upper gastrointestinal (UGI)
contrast studies in the evaluation of weight regain after previous bariatric surgery.

Methods: We retrospectively reviewed the findings of EGD and UGI studies for patients referred
to our center for weight regain after bariatric surgery. All patients received a dietary assessment
concomitant with the anatomic evaluations.

Results: From January 2003 and March 2006, 30 patients qualified for the study (25 women and
5 men, average age 49 years). Of the 30 patients, 16 had undergone gastroplasty and 14 open
Roux-en-Y gastric bypass. Of the 30 patients, 27 (90%) had =1 abnormality detected on UGI study
or EGD. Of these abnormalities, 10 were gastrogastric fistulas, 8 of which were detected with both
UGI study and EGD; 11 dilated pouches were diagnosed by EGD but only 2 were also diagnosed
on the UGI study. An enlarged stoma size was diagnosed in 7 patients (6 by EGD and 1 on the UGI
study). Also, the UGI study diagnosed 1 Roux limb and 7 esophageal abnormalities not seen on
EGD, and EGD diagnosed 4 esophageal and 3 gastric abnormalities not seen on the UGI study. On
the basis of these findings and the dietary evaluation, 23 patients (77%) were offered a revisional
procedure.

Conclusion: EGD and UGI contrast studies are complementary in the evaluation of patients with
weight regain after bariatric surgery. The combination of the 2 studies detected all the gastrogastric
fistulas present. EGD provided more useful pouch and stomal information, and the UGI study
detected esophageal or Roux limb abnormalities that frequently require additional evaluation. ©
2006 American Society for Bariatric Surgery. All rights reserved.
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Bariatric surgery is currently the most effective means
for morbidly obese patients to achieve weight loss. Roux-
en-Y gastric bypass (RYGB) provides durable weight loss
for most patients, but 10%—15% of patients undergoing this
procedure will fail to lose weight or will have weight re-
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cidivism. The reasons for weight regain after gastric bypass
can be behavioral or anatomic, or both. Careful evaluation
of the psychological and nutritional factors and a detailed
anatomic evaluation are required before offering a revi-
sional procedure to these patients.

Many patients who have undergone vertical banded gas-
troplasty (VBG) have poor long-term outcomes. Only 26%—
40% of patients maintain acceptable (>50%) excess weight
loss and one third of patients will meet or exceed their
preoperative weight 10 years after surgery [1,2]. Weight
loss failure in these patients may be secondary to maladap-
tive eating behaviors related to the fixed or stenotic gastric
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Table 1
Patient characteristics at evaluation
Characteristic Gastroplasty RYGB All P value
Patients (n) 16 14 30
Women (%) 88 79 83 .64
Age (yr) .01
Mean SD 52%5 46 = 8 49 + 17
Range 33-58 45-63 33-63
BMI (kg/m?) 48.6 = 8.3 433 =10 46.1 £9.5 .06
Interval since primary procedure (yr) 183 £5.6 53%25 12.6 £8.2 <.0001
Weight gain from nadir (kg)* 449 * 36.7 20.8 £9.0 34.0 £299 .04
Severe symptomsT (%) 11/16 (69) 5/14 (36) 16/30 (53) 15
Co-morbidities (n) 4.7 1.8 33 .001

RYGB = Roux-en-Y gastric bypass; BMI = body mass index.
Data presented as mean * SD, unless otherwise noted.

*Accurate weight nadir available for 9 RYGB and 11 gastroplasty patients.

FIncluded severe nausea, vomiting, gastroesophageal reflux, limited ambulation secondary to joint pain, symptomatic ventral hernia, and abdominal pain.

outlet [3] or the high failure rate (=48%) of the vertical
staple line [4]. Additionally, VBG patients frequently have
severe gastroesophageal reflux or intractable nausea and
vomiting that necessitates conversion to RYGB [5-7].

The objective of this study was to evaluate the findings
of upper gastrointestinal (UGI) contrast study and endos-
copy (EGD) in patients referred to our center for weight
regain after bariatric surgery. Additionally, the patient char-
acteristics at referral and the outcomes of the patients who
underwent revisional surgery were assessed.

Methods

After the institutional review board approved the study,
we conducted a retrospective review of our endoscopic and
bariatric database to identify patients evaluated for weight
regain or failed weight loss after a bariatric procedure. Only
patients who had completed both EGD and UGI studies
were included in the analysis. At referral, all patients un-
derwent nutritional counseling, and psychiatric referrals
were made when indicated by the symptoms.

In our practice, and for the purposes of this study, a
pouch is considered enlarged or dilated if >6 cm in length,
>5 cm wide, or containing fundus on the UGI study or on
retroflexion during EGD. Stomas >2 cm in diameter were
classified as enlarged. Currently, no criteria or standardized
techniques have been established to measure pouch or
stoma size. The criteria we used were based on our clinical
experience.

UGI series were performed using dilute barium and stan-
dard fluoroscopic techniques. The bariatric surgeon re-
viewed all UGI images and reports at the patient’s evalua-
tion. For this study, the findings from the UGI studies were
obtained from the written radiology reports and entered into
the database. No UGI video images were archived, but at
the chart review, static UGI images were available for 23
patients (77%), and these images were reviewed by the
investigators. Pouch and stomal measurements were ob-

tained from the written report based on the initial interpre-
tation. When specific measurements were not stated in the
report, subjective statements such as “enlarged gastric
pouch” or “enlarged gastric stoma” were confirmed on the
UGI study images and considered positive findings.

Of the 30 EGDs, 25 (83%) were performed by 1 surgical
endoscopist (B.C.) and 5 by the attending gastroenterologist
or surgeon. Endoscopic measurements of pouch length were
determined by the distance from the incisors, and the pouch
width was determined relative to the diameter of the scope
or an endoscopic instrument passed through the working
channel. All EGD examinations had images available for
review, and the findings from the written report were en-
tered into the database.

Co-morbidities were obtained from the patient records
and were determined according to the appropriate biochem-
ical, radiologic, or clinical criteria. The resolution of co-
morbidities was determined by the absence of these same
diagnostic criteria after surgery or the cessation of treatment
for a condition.

Statistical analysis was performed using the chi-square,
Fisher exact, McNemar, and Student ¢ tests, as appropriate.
P <.05 was considered statistically significant.

Results

From January 2003 to March 2006, 30 patients referred
for weight regain after bariatric surgery had EGD and UGI
study results available. Of these 30 patients, 16 had under-
gone gastroplasty and 14 had undergone open RYGB. Of
the gastroplasty procedures, 3 were horizontal gastroplasties
and 13 were VBGs. Three of the RYGB patients had re-
ceived nondivided gastric pouches at their initial surgery.
Table 1 shows the patient characteristics at the evaluation;
the differences between the gastroplasty and RYGB groups
were significant. Although weight regain was the primary
reason for the evaluation of the patients in this study, a
significant proportion had severe symptoms related to their
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Table 2
Co-morbidities present at evaluation
Co-morbidity Gastroplasty RYGB All P value
(n = 16) (n=14) (n=30)
Osteoarthritis 11(69) 5(36) 16(53) 15
Depression 10(63) 5(36) 15(50) 27
GERD 12(75) 2(14) 14(47) .003
Diabetes 6(38) 7(50) 13(43) 5
Hypertension 8(50) 3(21) 11(37) 21
Sleep apnea 7(44) 0 7(23) .007
Hyperlipidemia 5(31) 1(7) 6(20) 18
Asthma 4(25) 1(7) 5(17) 34
Leg edema 4(25) 0 4(13) .10
Cardiomyopathy 1(6) 2(14) 3(10) .59
Migraines 2(13) 0 2(7) .49
Venous stasis 1(6) 1(7) 2(7) 1.00
Stress urinary 4(25) 1(7) 5(17) .34
incontinence
Pseudotumor cerebri 1(6) 0 1(3) 1.00

RYGB = Roux-en-Y gastric bypass; GERD = gastroesophageal reflux
disease.
Data in parentheses are percentages.

primary procedure or weight regain. Of the gastroplasty
patients, 11 (69%) had lifestyle-limiting symptoms, includ-
ing gastroesophageal reflux or regurgitation in 9, joint pain
with limited ambulation in 1, and a symptomatic ventral
hernia in 1. Also, 5 RYGB patient had severe symptoms
related to a symptomatic ventral hernia in 3, nonspecific
abdominal pain in 1, and gastroesophageal reflux in 1 with
a large gastrogastric fistula.

Overall, the patients had an average of 3.3 co-morbidities
per patient at the evaluation for weight regain. Table 2
shows the co-morbidities overall and according to the pri-
mary procedure type.

Gastrogastric fistula was diagnosed in 10 patients (33%).
Of these patients, 8 had failure of their gastroplasty staple
line, and 2 patients with a non-divided RYGB developed a
fistula. No undiagnosed gastrogastric fistulas were discov-
ered during revisional surgery. Pouch dilation was detected
in 11 patients (37%) and was equally distributed between
the gastroplasty and RYGB patients (5 and 6 patients, re-
spectively). Stomal dilation occurred in 2 gastroplasty and 5
RYGB patients (23%). Other findings detected during the
preoperative evaluation included hiatal hernias in 5 patients
(17%), evidence of esophageal acid exposure (esophagitis,
gastroesophageal reflux disease, or Barrett’s esophagus) in
6 patients (20%), esophageal dilation or dysmotility in 5
patients (17%), 2 gastric polyps (7%), 1 gastric ulcer (3%),
and 1 dilated Roux limb (3%). The incidence of these
findings was not significantly different between the gastro-
plasty and RYGB patients, although fistulas occurred in
50% of the gastroplasty patients and 14% of the RYGB
group (P = .06).

Only 3 patients (10%) had normal postoperative anat-
omy with no abnormalities detected on either the UGI
study or EGD. In the remaining 27 patients, a total of 22

abnormal findings were identified on UGI study and 36
were detected by EGD. Table 3 shows the distribution of
these findings according to the test and abnormality de-
tected. Of the 10 gastrogastric fistulas, 8 were seen on
both studies, 1 was seen on the UGI study only, and 1 was
seen by EGD only. Gastric abnormalities detected by
EGD included 1 prepyloric ulcer in 1 VBG patient and a
gastric polyp in 2 RYGB patients. One gastric polyp was
located in the gastric pouch and the other was located in
the gastric remnant. The presence of a gastrogastric fis-
tula provided endoscopic access to the previously ex-
cluded stomach and allowed removal of the polyp. Both
polyps were benign on final pathologic examination. Two
RYGB patients with large gastrogastric fistulas had no
contrast enter the Roux limb during the UGI study be-
cause it passed directly through the fistula into the pre-
viously excluded stomach (Fig. 1). Both patients subse-
quently had adequate endoscopic examinations of their
gastrojejunal anastomosis and Roux limb.

On the basis of the findings of these tests and the nutri-
tional and behavioral evaluations, 23 patients (77%) were
offered a revisional procedure. At last follow-up, 15 patients
had undergone a revisional procedure, 4 patients were
awaiting revisional surgery, and 4 patients were awaiting
endoscopic stomaplasty for a dilated gastrojejunostomy as a
part of an investigational trial. The remaining 7 patients
were not offered a revisional procedure because of the
absence of an anatomic explanation for their weight regain
or dietary issues.

Of the 15 patients with completed revisions, 14 un-
derwent revision to a RYGB and 1, with multiple prior
small bowel resections, underwent a sleeve gastrectomy.
Nine revisions were attempted laparoscopically with 3
conversions to an open procedure; 6 were open. With an
average of 11 = 4 months of follow-up, the body mass

Table 3
Abnormalities detected according to test (all patients)
Abnormality Detected Detected Total P

on UGI on EGD detected value

()

Pouch dilation 2 11 11(37) .008
Gastrogastric fistula 9 9 10(33) 1.00
Stomal dilation 1 6 7(23) 13
Hiatal hernia 2 3 5(17) 1.00
Esophagitis 0 2 2(7) .50
Barrett’s esophagus 0 2 2(7) .50
Gastric ulcer 0 1 1(3) 1.00
Gastric polyp 0 2 2(7) .50
GERD 2 0 2(7) .50
Dilated esophagus 3 0 3(10) 25
Esophageal dysmotility 2 0 2(7) .50
Dilated Roux limb 1 0 13) 1.00

UGI = upper gastrointestinal; EGD = endoscopy; GERD = gastro-
esophageal reflux disease.
Data in parentheses are percentages.



646 S. A. Brethauer et al. / Surgery for Obesity and Related Diseases 2 (2006) 643—648

Large Gastro-gastric
Fistula

Acqg Tm: 14:24:41.0

W:4095 L2048

Fig. 1. UGI and EGD images from a patient who underwent gastric bypass surgery two years previously. The UGI shows a large gastro-gastric fistula with
no filling of the Roux limb. Pouch size was interpreted as normal on UGI. The EGD revealed an 8 cm pouch containing a large amount of fundus, the large

fistula, a stenotic gastrojejunostomy, and a normal Roux limb.

index decreased from 48.3 * 10.3 to 36.8 = 8.5 (P
<.001), and the excess weight loss (from the evaluation
for revision) was 52% * 15%. Patients who had under-
gone revision had an average of 4.2 co-morbidities pre-
operatively and, for those with >3 months of follow-up,
2.8 co-morbidities at the most recent follow-up visit (P =
.04).

Discussion

One of the most common indications for repeat bariatric
surgery is insufficient weight loss or weight regain [8—11].
Weight regain may be secondary to factors that eliminate
the restriction of the procedure such as a gastrogastric fis-
tula, dilated stoma, or a dilated pouch. Behavioral and
dietary issues can also play an important role in weight
regain, particularly when maladaptive eating behavior oc-
curs in the setting of a fixed, stenotic outlet. Whether weight
regain is the operation failing the patient or the patient
failing the operation is a matter of much debate. In many
cases, however, revisional surgery is appropriate. When an
anatomic abnormality has been identified or when behav-
ioral issues such as grazing, sweet eating, binging, and poor
food choices have been ruled out as the cause, patients often
benefit from the change to a different procedure. The most
common bariatric salvage operation performed is RYGB
[8-10,12—15]. Sugerman et al. [16] clearly demonstrated
that revision of a failed gastroplasty to another gastroplasty
procedure is inferior to conversion to RYGB and results in

more complications and less weight loss. Laparoscopic ad-
justable gastric banding has been used by some surgeons as
a salvage procedure to replace or augment failed RYGB,
with weight loss rates comparable to those after a primary
band procedure [11,17,18].

Referrals for weight regain to our institution are primar-
ily because of failed gastric bypass or gastroplasty proce-
dures. We have demonstrated a difference between these
two groups of patients in terms of the time to presentation
after the primary procedure, with significantly more time
elapsing after VBG (18 years) compared with after RYGB
(5 years). Consequently, the patients presenting for revision
of VBG were older and had more co-morbid conditions than
did the patients with a failed RYGB. Although the patients
selected for this study had a primary complaint of weight
regain, more VBG patients had severe symptoms of gastro-
esophageal reflux, nausea, vomiting, and abdominal pain
than did the patients with a failed RYGB. This is consistent
with the well-described failure pattern of VBG in which
patients develop severe symptoms with or without concom-
itant weight regain [1,6].

Limited data are available supporting routine EGD and UGI
studies before primary bariatric surgery. Schirmer et al. found
Helicobacter pylori infections in 30% of patients who were
tested and found endoscopic abnormalities that changed or
altered the operative procedure in 4.9% of patients [19]. Sharaf
et al. [20] also evaluated the use of EGD before primary
bariatric procedures in 195 patients and found =1 lesions in
89% of patients. Of these, 61% were determined to be clini-
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cally important findings and included hiatal hernia (40%),
gastritis (5%), esophagitis (5%), ulcer (8%), Barrett’s esopha-
gus (3%), and esophageal stricture (0.5%).

In a similar study evaluating UGI studies, Sharaf et al.
[21] found =1 lesions in 48% of patients preoperatively, but
only 5.3% of these changed or postponed the surgical pro-
cedure. The most common findings were gastroesophageal
reflux (22%) and hiatal hernia (19%). A small number of
patients had esophageal dysmotility, gastritis, or ulcers on
the UGI study [20]. Frigg et al. [22] evaluated the use of the
UGI study and EGD studies in 148 patients undergoing
laparoscopic adjustable gastric banding. UGI studies
showed 74 showed hiatal hernias, 2 motility disorders, and
1 incomplete malrotation. EGD showed reflux in 35 pa-
tients, gastritis in 53, and 24 H. pylori infections. Overall,
EGD and the UGI study revealed pathologic findings need-
ing therapy in 42% of patients [22].

No previously published reports have examined the util-
ity of EGD and UGI studies before revisional bariatric
surgery. In our retrospective review, both studies had a high
rate of abnormal findings. Ninety percent of patients had an
abnormal finding on 1 or both of the studies, and only 3
patients had normal postoperative anatomy on both studies.
The findings that were the most clinically significant (the
most likely causes of weight regain) were gastrogastric
fistula, stomal dilation, and pouch dilation. EGD detected
26 (93%) of 28 of these abnormalities and the UGI studies
detected 12 (43%) of 28. The combination of the UGI study
and EGD found all the gastrogastric fistulas present, al-
though neither test alone detected every fistula. Individu-
ally, each of the studies detected 90% of the fistulas present,
but EGD detected significantly more pouch dilations and
more stomal dilations. Accurate pouch sizing on the UGI
study requires complete filling of the pouch with contrast.
Rapid pouch emptying through a fistula or an enlarged
stoma may inhibit pouch filling during the study and may
partially explain why this finding was underreported on the
contrast studies. One fistula was detected only by the UGI
study in 1 patient who had undergone horizontal gastro-
plasty, and this was the primary indication for reoperation.
Abnormalities detected only on the UGI study (esophageal
dilation, dysmotility, gastroesophageal reflux disease) did
not alter the course of the operation, but required additional
gastroenterology evaluation before surgery. Additionally,
the value of the anatomic roadmap provided by the UGI
study, particularly for those patients with fistulas, cannot be
underestimated. Revisional bariatric procedures have
greater complication rates than primary procedures [10,23],
and the amount of anatomic information regarding the pa-
tient’s foregut should be maximized before surgery to op-
timize patient selection and avoid unexpected findings dur-
ing these difficult cases.

The main limitation of this study was its retrospective
design. The lack of a prospective, standardized method for
pouch and stoma measurement on the UGI study and EGD

limits the conclusions that can be drawn from these data.
However, the data analyzed for this study reflect the typical
information received by the bariatric surgeon when evalu-
ating patients for revision and therefore have some practical
application. The order in which the testing is performed may
also affect the sensitivity of the tests, and we could not
control for this variable in our retrospective study.

The small number of revisions completed and the short
follow-up period reported did not allow any conclusions to
be drawn regarding the long-term success for these patients.

Conclusion

The evaluation of weight regain after bariatric surgery
requires a detailed anatomic, behavioral, and nutritional
evaluation to determine the etiology. Patient characteristics
(age, weight regain, co-morbidities, interval since primary
surgery) differ according to the primary procedure per-
formed. The combination of EGD and UGI contrast studies
provides a thorough assessment of the patient’s postopera-
tive anatomy. The gastric remnant after RYGB, however,
can only be assessed in the presence of a large gastrogastric
fistula.

In our retrospective study, EGD provided more detailed
information regarding pouch and stoma size and the UGI
study provided information regarding esophageal and Roux
limb abnormalities that frequently required additional eval-
uation. The combination of both studies detected all the
gastrogastric fistulas present. On the basis of our experience
with patients referred for weight regain after bariatric sur-
gery, these studies provide clinically important and comple-
mentary information, and we recommend performing both
in the evaluation of these patients.
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