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esophagus: attempts to eliminate duodenogastric reflux
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bstract Background: To assess the effect of Roux-en-Y gastric bypass (RYGB) at a tertiary referral Center
of Excellence for bariatric surgery on the length and presence of dysplasia in morbidly obese
patients with Barrett’s esophagus (BE). Esophageal reflux of gastroduodenal contents (acid, bile)
contributes to the development of BE and progression in the dysplasia-carcinoma sequence. Obese
patients have a high prevalence of gastroesophageal reflux and might be at an increased risk of
developing BE and esophageal adenocarcinoma. The effect of eliminating duodenogastroesophageal
reflux on BE is not known.
Methods: We performed a retrospective review of all patients with pre-existing, biopsy-proven,
long-segment (�3 cm) BE undergoing RYGB at our institution. Only patients with �1 year of
endoscopic, biopsy-controlled follow-up (mean 34 mo) were included.
Results: Five patients (3 men and 2 women) were identified. The mean � standard error of the
mean preoperative length of BE was 6 � 2 cm; 2 patients had low-grade dysplasia and 1
indeterminate dysplasia. At the postoperative follow-up (�1 yr) examinations, the length of BE had
decreased in 4 patients; the overall length was 2 � 1 cm; and only 1 patient had dysplasia. All
patients experienced a decrease in the length of BE (n � 4), complete disappearance of BE (n � 2),
or improvement in the degree of dysplasia (n � 3). The body mass index had decreased from 43 �
4 kg/m2 to 33 � 3 kg/m2, and all experienced subjective improvement in reflux symptoms
postoperatively. RYGB resulted in complete or partial regression of BE in 4 of 5 patients and
improvement in reflux symptoms in all.
Conclusion: Our results suggest that RYGB might be the procedure of choice in morbidly obese
patients with BE requiring surgical treatment for gastroesophageal reflux disease. (Surg Obes Relat Dis
2008;4:1–5.) © 2008 American Society for Metabolic and Bariatric Surgery. All rights reserved.
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Barrett’s esophagus (BE) is thought to occur secondary to
hronic reflux of acid and/or bile into the distal esophagus [1].

cell line of Barrett’s adenocarcinoma exposed repeatedly to
ulses of acidified bile in vitro demonstrated decreased rates of
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poptosis and increased rates of proliferation compared with
ulsed acid or bile alone [2]. One of the most highly studied
nd reliable animal models of BE involves the induction of
cid bile reflux into the distal esophagus of rats by creating a
roximal loop esophagojejunostomy [3]. This model induces
he changes of BE in 75% of rats by 20 weeks and adenocar-
inoma in about 50% of the rats by 28 weeks.

Symptomatic gastroesophageal reflux disease has been
trongly associated with morbid obesity [4–10]. Population-
ased studies have demonstrated an increase in the risk of

eflux symptoms with increasing body mass index (BMI)

ariatric Surgery. All rights reserved.
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7]. Clinically, symptoms of gastroesophageal reflux disease
re well-known risk factors for the development of BE
7,11]. Increased BMI and symptoms of gastroesophageal
eflux disease could potentially contribute to high rates of
E among the morbidly obese compared with the nonobese,
lthough supportive evidence is lacking [12,13]. Roux-en-Y
astric bypass (RYGB) is known to decrease both the symp-
oms and the use of medications directed at gastroesophageal
eflux, as well as to eliminate or decrease dramatically the
mount of acid present in the proximal gastric pouch [10,14–
6]. RYGB diverts bile and duodenal contents away from the
istal esophagus completely, thereby removing both the stim-
li (acid and bile) implicated in the development of BE and
sophageal adenocarcinoma. The effect of effectively diverting
hese substances from the distal esophagus on the presence,
ength, and associated dysplasia of a segment of BE is not well
efined. Others have suggested that an effective antireflux
rocedure could lead to regression of BE [17]. Therefore, the
im of our study was to assess the changes in the length and
egree of dysplasia in patients with long-segment BE who had
ndergone vertical, disconnected RYGB [18].

ethods

The institutional review board of Mayo Clinic Rochester
pproved this study in accordance with the U.S. department
f Health and Human Services guidelines. We performed a
etrospective chart review of all patients undergoing RYGB
t our institution with a preoperative diagnosis of long-
egment BE who had �1 year of complete endoscopic
ollow-up. All patients at our institution with a histopatho-
ogic diagnosis of BE from 1985 to the present were iden-
ified and compared with our comprehensive institutional
ariatric surgery database, started in 1985, to identify
hose patients with BE who had subsequently undergone
ur technique of RYGB. The inclusion criteria included
istopathologic evidence of intestinal metaplasia with
oblet cells of �3 cm length (BE) diagnosed at our
nstitution and surveillance endoscopy for �1 year post-
peratively with appropriate biopsies (4 quadrant biop-
ies at 2-cm intervals) according to our protocol for
atients with BE. The exclusion criteria included sus-
ected BE not confirmed by pathologic examination, bi-
psies demonstrating intestinal metaplasia of the cardia
nly, diagnoses by outside pathologic examinations, and
o postoperative endoscopy with biopsy.

Of about 1500 patients with records in our database, 11
et the preoperative inclusion criteria. However, 6 of these

atients did not undergo postoperative endoscopy at our
nstitution, leaving 5 patients for this study. The patient
ecords were reviewed for demographics, weight, preoper-
tive endoscopic findings, medical history, and follow-up
nformation. All values are reported as the mean � standard
rror of the mean, unless otherwise noted. The mean dura-

ion of endoscopic follow-up was 34 � 7 months. a
The operative RYGB procedure included gastric parti-
ioning to create a small (�10 cm3), vertical disconnected
roximal pouch of cardia in all patients, with a Roux limb
f 150–240 cm in length in 4 patients and a malabsorptive,
ery, very long-limb RYGB [19] with a common channel of
00 cm in 1 patient with a BMI �50 kg/m2.

esults

Five patients (3 men, 2 women), aged 59 � 3 years, with
confirmed preoperative diagnosis of long-segment BE and
ho had undergone postoperative endoscopy, had under-
one RYGB at our institution. Their preoperative weight
nd BMI was 122 � 8 kg and 43 � 4 kg/m2, respectively.
he mean preoperative BE length was 6 cm (range 3–14); 2
atients had low-grade dysplasia and 1 had indeterminate
ysplasia.

Esophageal symptoms were present in 3 patients preop-
ratively—2 had clinically significant reflux symptoms, and
complained of dysphagia. The patient with dysphagia had

reviously undergone vertical banded gastroplasty. Another
atient had previously undergone loop gastric bypass. No pa-
ient had previously undergone an ineffective antireflux
rocedure (Nissen fundoplication). Perioperative complica-
ions occurred in 1 patient who developed transient renal
ailure not requiring dialysis. The average duration of stay
as 7 � 1 days.
The patient who had undergone loop gastric bypass

bout 20 years previously involving a horizontal complete
astric partitioning with a loop gastrojejunostomy, pre-
ented to our institution with symptoms of reflux, severe
ile reflux esophagitis, and 14-cm BE length, with low-
rade dysplasia. After conversion of her loop gastric bypass
o RYGB, with a 240-cm Roux limb, she underwent pho-
odynamic therapy to treat the BE at 10 months postopera-
ively. The combination of both interventions decreased her
E length from 14 cm to 5 cm at 27 months postoperatively;
owever, the esophageal biopsy findings showed persistent
ow-grade dysplasia at her last follow-up visit.

At an average of 34 � 7 months (range 19–61) postop-
ratively, endoscopic examination revealed a mean BE
ength of 2 cm (range 0–5; Table 1). One patient had
ersistent low-grade dysplasia (as described above); the rest
ad no evidence of dysplasia. Two patients had complete
egression of their BE, and all 5 had either partial regression
n segment length and/or improvement in the degree of
ysplasia.

iscussion

Esophageal adenocarcinoma has been correlated with
besity in several association studies [12,13]. RYGB has
een shown to improve reflux and reflux symptoms in obese
atients and to decrease or eliminate the amount of bile and

cid present in the distal esophagus, theoretically eliminat-
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ng the stimulus for the progression of BE to adenocarci-
oma [10,14,16]. The aim of our study was to describe the
ffect of RYGB on the length and epithelial changes in
bese patients with established, long-segment BE. During a
ean follow-up of 34 � 7 months, 4 of 5 patients had

omplete or partial regression of BE, 2 of 3 with dysplasia
t baseline had no dysplasia at follow-up, and all had a
ecrease in their BMI.

The rate of complete regression of long-segment BE
fter RYGB in our series (2 of 5 patients) is consistent with
hat reported by Csendes et al. [20]. In their series, 2 of 6
atients with long-segment BE had complete regression at a
ean follow-up of 39 months. With a mean follow-up of 34
onths, they found complete regression of short-segment
E in 3 of 6 patients. As in our series, no patient in their

eries experienced BE progression, and most patients expe-
ienced a decrease in reflux symptoms. Similarly, Cobey
nd Oelschlager [21] described an obese patient who expe-
ienced regression of short-segment BE after RYGB with
esolution of reflux symptoms. To the best of our knowl-
dge, these are the only 2 reports in the English language
ddressing the effect of RYGB on BE.

In contrast to the study by Csendes et al. [20], we re-
tricted our study to those patients with long-segment BE
ho underwent RYGB. We excluded those patients with
nly intestinal metaplasia of the cardia, because the signif-
cance of this condition is not known or well understood
22]. We also excluded patients with short-segment BE in
n attempt to minimize sampling error during subsequent
ndoscopies and to include a group with a greater risk of
otential sequelae of their BE.

In addition to the small sample size, another potential
imitation of this descriptive study in assessing the degree of
ysplasia was the potential for sampling error. To limit this
ossibility, we only included patients for whom an adequate
umber of biopsies had been collected at surveillance ac-
ording to our institutional protocol for biopsies in patients
ith BE. We could not control for medications that might

heoretically affect the degree of dysplasia, such as the use
f nonsteroidal anti-inflammatory drugs or proton pump

able 1
atient characteristics

t. No. Gender Previous gastric
surgery

Age
(yr)

Preoperative

BMI
(kg/m2)

Barrett’s
length (cm)

F LGB 54 43 14
M None 67 41 5
M None 54 53 4
F None 56 48 3
M VBG 62 32 3

Pt. No. � patient number; BMI � body mass index; F � female; LGB �
� male; VBG � vertical banded gastroplasty.
nhibitors. r
Although the present study was small, the results are
uggestive and highlight several points in the treatment of
bese patients with BE. Although no patient in either the
tudy by Csendes et al. [20] or the present study progressed
o high-grade dysplasia or adenocarcinoma, 50–70% of
atients had persistent BE at their last follow-up examina-
ion. These patients and their physicians should therefore be
ncouraged to participate in an ongoing surveillance pro-
ram. The lack of resolution of the Barrett’s changes in a
ercentage of patients undergoing RYGB reinforces the
eed for additional research on BE and the underlying
athophysiology, as well as other therapies. Because RYGB
revents any appreciable acid/peptic/bile reflux, the main-
enance of BE must provide some clues to its biologic
ature. Also, our results of partial or total regression could
ave important implications in other patient populations.
ne question is whether less obese patients with BE, espe-

ially those with dysplasia, should be treated with more
ffective antireflux procedures, such as the combination of
ntrectomy, fundoplication, and Roux reconstruction, as
uggested by Csendes et al. [17]. Impressive regression of
ysplasia and BE length also occurred in the study by
sendes et al. [17]. Another question is whether patients
ith persistent BE after RYGB should undergo ablation
sing endoscopic submucosal resection, photodynamic ther-
py, or some of the other newer ablative modalities. These
uestions remain unanswered.

Initially, we identified 11 patients who could have qual-
fied for this study. One of these patients had died and the
thers did not have endoscopic data available. All patients
ho had undergone their last endoscopic examination at our

nstitution �1 year previously were invited to return for a
horough follow-up examination and surveillance. Only 1
atient did so. We attempted to contact all patients using
everal methods, including telephone and mail, to obtain
urrent data related to their BE.

onclusion

In our study, RYGB resulted in dramatic improvement in

Postoperative

asia Other
intervention

Follow-up
(mo)

BMI
(kg/m2)

Barrett’s
length (cm)

Dysplasia

PDT 27 40 5 LGD
nite None 61 28 4 None

None 19 42 0 None
None 26 26 0 None
None 38 28 3 None

stric bypass; LGD � low-grade dysplasia; PDT � photodynamic therapy;
Dyspl

LGD
Indefi
None
None
LGD

loop ga
eflux symptoms and, our limited experience suggests, mod-
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st rates of regression of BE in obese patients, as well as
elping to reverse the co-morbidity of severe obesity. The
ndings of the present study, combined with those from the
tudy by Csendes et al. [20], raises the question of whether
YGB should be considered for morbidly obese patients
ith BE requiring surgical treatment for gastroesophageal

eflux disease.
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Editorial comment

Comments on: Effect of Roux-en-Y gastric bypass in obese patients

eliminate duodenogastric reflux
This is the second study documenting complete or partial
egression of long-segment Barrett’s esophagus after
oux-en-Y gastric bypass, making it a very important con-

ribution. Controversy also continues as to whether antire-
his study provides further credence to this hypothesis. Al-
hough several studies have been published that have shown a
ecrease in gastroesophageal reflux disease symptoms after
ariatric surgery, none have detailed the preoperative and post-

perative objective data regarding the 24-hour esophageal pH,
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