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With Short- and Long-Segment Barrett’s
Esophagus: Which Technique in Which Patient?
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Laparoscopic antireflux surgery is very successful in patients with short-segment
Barrett’s esophagus (BE), but in patients with long-segment BE, the results remain in
discussion. In these patients, during the open era of surgery, we performed acid
suppression + duodenal diversion procedures added to the antireflux procedure
(fundoplication + vagotomy + antrectomy + Roux-en-Y gastrojejunostomy) to obtain
better results at long-term follow-up. The aim of this prospective study is to present the
results of 3 to 5 years’ follow-up in patients with short-segment and long-segment or
complicated BE (ulcer or stricture) who underwent fundoplication or the acid
suppression—-duodenal diversion technique, both performed by a laparoscopic approach.
One hundred eight patients with histologically confirmed BE were included: 58 patients
with short-segment BE, and 50 with long-segment BE, 28 of whom had complications
associated with severe erosive esophagitis, ulcer, or stricture. After surgery, among
patients treated with fundoplication with cardia calibration, endoscopic erosive
esophagitis was observed in 6.9% of patients with short-segment BE, while 50% of
patients with long-segment BE presented with positive acid reflux, persistence of
endoscopic esophagitis with intestinal metaplasia, and progression to dysplasia (in 5% of
cases; P = 0.000). On the contrary, after acid suppression—-duodenal diversion surgery in
patients with long-segment BE, more than 95.6% presented with successful results
regarding recurrent symptoms and endoscopic regression of esophagitis. Regression of
intestinal metaplasia to the cardiac mucosa was observed in 56.9% of patients with short-
segment BE who underwent fundoplication and in 61% of those with long-segment BE
treated with the acid suppression-duodenal diversion procedure. Patients with long-
segment BE who experienced fundoplication alone presented no regression of intestinal
metaplasia; on the contrary, progression to dysplasia was observed in 1 case (P = 0.049).
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LAPAROSCOPIC SURGICAL TREATMENT FOR BARRETT’S ESOPHAGUS

Patients with short-segment BE can be successfully treated with fundoplication, but for
patients with long-segment BE, we suggest performance of fundoplication plus an acid

suppression—-duodenal diversion procedure.

Key words: Barrett’s esophagus — Laparoscopic treatment — Fundoplication acid suppression

— Follow-up

he definitive treatment for patients with Bar-
Trett’s esophagus (BE) secondary to severe and
prolonged reflux disease remains controversial. For
gastroenterologists, medical treatment with proton
pump inhibitors (PPIs) leads to good results in terms
of relief of symptoms, regression of intestinal
metaplasia, and control of progression to dysplasia
or adenocarcinoma. The addition of laser ablation
associated with medical treatment is another option.
On the other hand, surgeons believe that antireflux
surgery, currently performed through a laparoscop-
ic approach, leads to low morbidity and mortality
and better results at early follow-up compared with
medical treatment. However, results at long-term
follow-up are different, and discussion concerning
these topics is ongoing.'™*

In the literature, loss of competence of the antireflux
barrier has been reported, and high rates of subjective
and objective recurrence have been observed after 5 to
10 years’ follow-up of patients undergoing Nissen
fundoplication or other laparoscopic procedures.®’
During the open surgery era, we performed Nissen
fundoplication or cardial calibration for patients with
short-segment BE and for those with complicated or
long-segment BE; we performed an acid suppression +
duodenal diversion procedure added to the antireflux
procedure (antireflux procedure + vagotomy + antrec-
tomy + Roux-en-Y gastrojejunostomy) to ensure long-
term good results, while avoiding recurrence or
progression of the disease.”'’ Consequent to this
philosophy, we now perform the same procedure by a
laparoscopic approach.

The aim of this prospective study is to present the
technique employed by a laparoscopic approach
and the results observed in patients with short-
segment or long-segment (complicated) BE with
ulcer or stricture treated with fundoplication or an
acid suppression-bile diversion technique, both
performed by a laparoscopic approach, while
evaluating the presence of reflux symptoms, the
endoscopic and histologic presence of erosive
esophagitis, manometric incompetent lower esoph-
ageal sphincter (LES), and positive acid reflux into
the distal esophagus.
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Patients and Methods
Patients

From January 1993 to December 2009, 108 patients
with histologically confirmed BE (the focus of this
prospective study) were enrolled. This study in-
cluded 58 patients with short-segment BE (<3 cm
columnar epithelium at the distal esophagus +
intestinal metaplasia) and 50 patients with long-
segment BE, 28 of whom had complicated BE (>3 cm
of columnar epithelium with the presence of ulcer or
stricture) and underwent antireflux surgery plus an
acid suppression and duodenal diversion technique.

Protocol of study

All patients underwent a complete evaluation
according to our protocol, including endoscopic/
histologic study, manometry, 24 hour pH monitor-
ing, and radiographic evaluation with barium
swallow, for evaluation of the anatomic characteris-
tics of the esophageal mucosa and the esophagogas-
tric junction (EGJ), and for functional evaluation of
LES resting pressure, esophageal body motility, and
acid reflux, according to methods published else-
where.”

Surgical technique

The surgical procedures performed in these patients
are shown in Table 1: (1) antireflux surgery alone
(fundoplication with cardia calibration was em-
ployed in 80 patients, 58 with short-segment BE
and 22 with long-segment BE), and (2) fundoplica-
tion with cardia calibration plus acid suppression—
duodenal diversion surgery (this was performed in
28 patients, in all cases because of long-segment or
complicated BE with ulcer or stricture). Patients
with high-grade dysplasia were excluded from this
study.

Fundoplication with cardial calibration and crura
closure were performed according to the laparo-
scopic technique described previously. This tech-
nique uses 5 trocars. The cardia, the abdominal
esophagus, and the diaphragmatic crura were
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Table 1 GER symptoms before and after surgery in patients with Barrett’s esophagus undergoing laparoscopic antireflux surgery

Barrett’s esophagus (n = 108)

Short-segment (n = 58)

Long-segment or complicated (n = 50)

Fundoplication + cardial
calibration (n = 58)

Fundoplication + cardial
calibration (n = 22)

Acid suppression + duodenal
diversion (n = 28)

Symptoms Before After Before After Before After
Heartburn 58 (100%) 3 (5.2%) 22 (100%) 8 (36.4%)* 28 (100%) 1 (3.5%)
Regurgitation 54 (100%) 3 (5.2%) 20 (90.9%) 8 (36.4%) 28 (100%) -
Dysphagia 0 0 2 (9.1%) 0 4° (14.3%)

Chest pain 0 0 - 1

P for A versus B = 0.003; P for B versus C = 0.05; P for A versus C = not significant.

PPreoperative dysphagia due to stricture after surgery for endoscopic dilatation.

exposed. Crura closure was achieved by 2 to 3
stitches with nonabsorbable suture. Fundoplication
with cardial calibration was performed with 5 to 8
nonabsorbable stitches over an F32 intraluminal
bougie, and posterior gastropexy of the cardia was
performed as described in an earlier study.”

Laparoscopic selective vagotomy, an antireflux
procedure, and antrectomy with Roux-en-Y gastro-
jejunostomy were performed with 5 trocars. After
completion of the antireflux procedure using the
Ligasure device (Covidien, Mansfield, Massachu-
setts), we proceeded to perform division of the distal
gastric gastroepiploic vessels along with the greater
curvature, as well as division of the gastrohepatic
ligament and Latarjet’s branches of the vagal nerves.
Thereafter, we proceeded to divide and close the
duodenal stump with the use of an Endo GIA 60 mm
blue cartridge (Covidien). Distal gastrectomy was
completed by applying 2 charges with the Endo GIA
device. After division with Ligasure of one vascular
jejunal arcade, a Roux-en-Y 60 cm long limb
antecolic was ascended for end-to-side gastrojeju-
nostomy with a 45 mm Endo GIA blue cartridge.
Side-to-side jejunojejunoanatomosis was performed
with a white Endo GIA device.*’

Follow-up

Patients were controlled for at least 5 years after
surgery by following the same preoperative protocol
for evaluation using clinical, endoscopic, radiologic,
and esophageal functional tests to assess results
after surgery.

Definition of failure or recurrence

1. Radiology: enlargement of the cardia, hiatal
hernia, disruption of the fundoplication, and
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other postsurgical abnormalities are causes of
an ineffective antireflux wrap associated with
positive reflux during evaluation with barium
sulfate.

2. Manometry: postoperative LES resting pressure
less than 12 mmHg was considered hypotensive
LES.

3. Endoscopy: persistence of proximal erosive esoph-
agitis above the Z line and the presence of ulcer or
stricture progression of the length of the columnar
epithelium after surgery are considered unequiv-
ocal signs of recurrent disease.

4. Histology: presence of erosive esophagitis with
inflammation with eosinophils, lymphocytes,
monocytes, or leukocytes associated with intesti-
nal metaplasia (goblet cells) or dysplasia was
considered active BE."

5. 24 hour pH monitoring: should be done if positive
acid reflux according to DeMeester’s score is
observed after surgery.

Results

The postoperative course of all patients included in
this study was uneventful, with no morbidity or
mortality.

Among patients who underwent fundoplication
with cardial calibration for short-segment BE, 3 (5.2%)
presented with symptoms of reflux after surgery. On
the contrary, among patients with long-segment BE
undergoing fundoplication, 8 of 22 (36.4%) presented
with reflux symptoms after the procedure had been
completed (P = 0.003). Most of these patients were
treated with omeprazole 20 mg/d. Among patients
treated with the acid suppression—duodenal diversion
procedure, 1 (3.5%) had reflux symptoms after
surgery (P = 0.05). Dysphagia and retrosternal pain
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Table 2 Endoscopic-histologic evaluation before and after surgery in patients with BE undergoing laparoscopic antireflux surgery

Barrett’s esophagus

Short-segment (n = 58)

Long-segment or complicated (n = 50)

A

B C

Fundoplication + cardial
calibration (n = 58)

Fundoplication + cardial
calibration (n = 22)

Acid suppression + duodenal
diversion (n = 28)

Before After Before After Before After

Intestinal metaplasia with

esophagitis® 58 4 (6.9%) 22 11% (50%) 28 1 (3.6%)
« Ulcer - - 4 4° (18.1%) 5 0
« Stricture - - - - 2 0
Without esophagitis 21 10 12
Regression 33 (56.9%) 0 17 (60.7%)
Progression to dysplasia 0 1° (4.5%) 0

P for A versus B = 0.000; P for B versus C = 0.010; P for A versus C = not significant.
PPatients who underwent reoperation with the acid suppression-duodenal diversion technique.

‘Low-grade dysplasia.

due to persistence of esophageal ulcer and stricture
improved after the acid suppression-duodenal diver-
sion procedure (Table 1).

Among 58 patients with short-segment BE who
underwent fundoplication with cardial calibration,
endoscopic/histologic evaluation revealed proximal
erosive esophagitis associated with inflammation in
4 cases (6.9%). Intestinal metaplasia remained
unchanged in 25 patients, and regression of intesti-
nal metaplasia to cardiac mucosa was observed in 33
patients (56.9%). On the contrary, among patients
with long-segment BE treated with this technique,
erosive esophagitis with intestinal metaplasia per-
sisted in 11 cases (50%) within 4 patients (P = 0.000).
Ten of these patients received medical treatment
with PPIs; 8 were treated with argon plasma
ablation, and 4 patients with esophageal ulcer
underwent reoperation using the acid suppres-
sion—-duodenal diversion procedure. No regression
to cardiac mucosa was observed in these patients,
and later progression to dysplasia was observed in 1
patient (4.5%) treated also with argon plasma
ablation and conversion to the acid suppression-
duodenal diversion procedure.

Among patients with long-segment BE in whom
acid suppression—-duodenal diversion surgery was
performed, erosive esophagitis was present in 1
patient (3.5%) (P = 0.01), ulcer or stricture was
resolved in all patients, intestinal metaplasia not
associated with inflammatory cells persisted in 7
patients, and regression was observed in 17 patients

98

(60.7%). Ulcer or stricture improved after this
surgery in all patients. Some patients were treated
with endoscopic argon plasma ablation of Barrett’s
mucosa associated with PPI treatment (Table 2).
Figure 1 shows a patient with long-segment BE with
esophageal ulcer who underwent fundoplication
with the acid suppression-duodenal diversion pro-
cedure before and after surgery, as well as comple-
mentary argon plasma ablation to reduce the
metaplastic epithelium.

Table 3 shows manometric and 24 hour pH
monitoring findings before and after surgery.
Manometric results were significantly better after
any type of surgery performed, even in the group
with recurrence of proximal esophagitis or persis-
tence of intestinal metaplasia. Hypotensive LES was
observed in 2 of 58 patients (3.4%) who underwent
cardial calibration for short-segment BE; however, 7
of 22 patients (31.8%) with long-segment BE treated
with fundoplication and 6 of 28 patients (21.4%)
treated with acid suppression—-duodenal diversion
surgery presented with hypotensive LES. After
fundoplication, positive acid reflux was present in
12 patients, as well as in 8 of 58 patients (13.8%) with
short-segment BE and in 9 of 19 patients (47.3%)
with long-segment BE. After the acid suppression—
duodenal diversion procedure was performed,
positive acid reflux was seen in 1 patient (4.4%)
with defective LES.

Table 4 summarizes results observed after cardial
calibration or the acid suppression-duodenal diver-
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Fig. 1 Patient with long-segment BE with severe erosive esophagitis and ulcer, undergoing fundoplication with calibration of the

cardia and antrectomy + Roux-en-Y gastrojejunostomy. (1) preoperative endoscopy: severe esophagitis, BE, and ulcer.

(2) postoperative endoscopy shows (a) tongue of residual columnar epithelium after 1 session of argon plasma ablation, (b) absence of

erosive esophagitis or ulcer, (c) calibrated cardia, (d) an endoscopic “U” turn demonstrating an excellent antireflux valve, (e)

gastrojejunal anastomosis, and (f) jejunal loop without bile content.

sion procedure. In patients with short-segment BE,
symptomatic, radiologic, endoscopic and manomet-
ric, and acid reflux studies were performed in 5.2%,
3.4%, 6.9%, and 13.8% of patients, respectively.
Among patients with long-segment BE who under-
went fundoplication with calibration of the cardia,
unsatisfactory results were noted in 36.4%, 27.3%,
50%, and 40.9% of patients, respectively (P = 0.049).
After acid suppression-duodenal diversion surgery,
symptomatic or objective failure was observed in
4.4% of cases.

Int Surg 2011;96

Discussion

Among patients with BE, the goals of surgical
treatment are (1) to improve reflux symptoms over
the long term, (2) to create a permanent antireflux
barrier for acid and duodenal refluxate, and (3) to
avoid progression of disease to dysplasia and
adenocarcinoma.

Two treatment options for BE have been advocated:
(1) medical treatment with PPIs given on a long-term
basis with or without the addition of laser ablation
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Table 3 Functional tests before and after surgery in patients undergoing laparoscopic antireflux surgery

Barrett’s esophagus

Short-segment (n = 58)

Long-segment or complicated (n = 50)

Fundoplication + cardial
calibration (n = 58)

Fundoplication + cardial

Acid suppression + duodenal

calibration (n = 22) diversion (n = 28)

Manometry Before After Before After Before After
Resting LES pressure,

mmHg 7.1 15.1 59 13.1 54 16.1
Total length, cm 3.5 3.8 2.8 4 3 4
Abdominal length, cm 0.2 1.2 0.3 0.9 0 1
Incompetent LES, n 58 2 (3.4%) 22 7 (31.8%) 28 6 (21.4%)
24 hour pH monitoring

time with pH <4 18.4 3.9 14.5 7.01° 125 3.3
DeMeester score 64.2 16.5 50.7 26.7 59.3 12.8
Abnormal reflux, n 58 8 (13.8%) 22 9 (40.9%) 28 1 (3.6%)

(this is under evaluation) (medical therapy is often
insufficient to relieve symptoms completely; even if
symptoms disappear, abnormal reflux may per-
sist!1121415). and (2) surgical treatment with Nissen
fundoplication alone, with calibration of the cardia, or
with addition of the acid suppression-duodenal
diversion technique. The Collis-Nissen procedure
has been proposed but is less frequently indicated.

In contrast to medical treatment, which only
blocks acid secretion and decreases reflux, Nissen
fundoplication or cardial calibration creates an
antireflux barrier that can be completed with the
addition of highly selective vagotomy to diminish
acid secretion.

Considerable controversy has arisen over wheth-
er these operations achieve these goals, because
patients with BE have more defective LES function,
more severe anatomic distortion of the EGJ, greater
amounts of acid reflux, and the presence of bile
reflux, which leads to more severe esophageal
injury. Therefore, surgery becomes difficult and
complex, complications are more frequent, and
competency of the new antireflux barrier decreases

over time, resulting in less relief of symptoms, less
successful results at long-term outcome, and pro-
gression of the disease.'*'®

An antireflux operation must stop chronic dam-
age to the esophageal mucosa, fix the anatomic
alteration of the EGJ and hiatal hernia or dilatation
of the cardia as causes of incompetence of the LES,
and avoid progression of the metaplastic epitheli-
um. After surgery, normal His angle, adequate
length of the intra-abdominal esophagus, and
fixation of the cardia are restored, thus improving
the competency of the LES.

However, in patients with long-segment BE, it is
very difficult to abolish permanently acid and
duodenal reflux because of very important anatomic
and functional defects of the EGJ. In fact, papers
have reported abnormal 24 hour pH monitoring
after fundoplication, despite no or minimal residual
symptoms. Patients with long-segment BE have
been evaluated 8 to 10 years after fundoplication,
with a positive finding on the pH monitoring reflux
test in very high proportions of them, ranging from
17% to 60%.>7172!

Table 4 Symptomatic and objective failures after surgery in patients treated with different laparoscopic procedures

Symptoms, Radiologic failure, Endoscopic failure, Incompetent LES,  Positive reflux,
n (%) n (%) n (%) n (%) n (%)
SSBE cardial calibration (n = 58) 3(5.2) 2 (3.4) 4 (6.9) 2 (3.4) 8 (13.8)
LSBE cardial calibration (n = 22) 8 (36.4) 6 (27.3) 11 (50)* 7 (31.8) 9 (40.9)°
Acid suppression duodenal
diversion (n = 28) 1 (3.6) 1 (3.6) 1 (3.6) 6 (21.4) 1 (3.6)

LSBE, long-segment Barrett’s esophagus; SSBE, short-segment Barrett’s esophagus.

11 erosive esophagitis, 4 esophageal ulcer, 1 progression to dysplasia.

PP for A versus B = 0.000; P for B versus C = 0.049.
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Therefore, our group has proposed a complete
operation, which involves performance of an anti-
reflux procedure plus abolition of acid and duode-
nal reflux by the addition of vagotom;r-antrectomy
and Roux-en-Y gastrojejunostomy.”* In recent
years, we have performed this procedure through
a laparoscopic approach.

Why has our group proposed this operation?
Experiences reported with Nissen fundoplication
and other operations have not demonstrated satis-
factory results at long-term follow-up in patients
with long-segment BE.°" Low, Jobe, and Horvath
reported their results after complete or partial
fundoplication or Hill’s procedure and confirmed
poor results in terms of recurrence of symptoms,
acid reflux, and progression of the disease in 50% of
patients.”>* The most important observation in-
volves histologic regression of BE as a marker of
good or poor results after surgical treatment.
DeMeester and colleagues reported their results in
patients with BE compared with non-BE patients
after Nissen fundoplication. Loss of intestinal
metaplasia among patients with short-segment BE
was 59%; Bowers ef al and Oeschlager et al reported
regression in 33% and 55% of patients, respectful-
1}1.10'27'39_41 More recently, Zaninotto, Csendes, and
others published findings of regression of the
intestinal metaplasia only in patients with short-
segment BE.*** Laparoscopic antireflux surgery in
patients with BE provides excellent control of
symptoms and esophageal acid exposure; in addi-
tion, intestinal metaplasia regresses in a high
proportion of patients. This successful result has
been observed in patients with short-segment BE;
therefore laparoscopic antireflux surgery should be
recommended for these patients.”®

However, for patients with long-segment BE, in
terms of the same parameters studied, the results
are worse. In terms of the length of the columnar
mucosa, complete regression occurs rarely; this
topic remains controversial and is in continuous
discussion. Some publications have reported that
no decrease in Barrett’'s mucosa occurred; others
have reported only partial regression.””'**%7
Csendes described progression to dysplasia and
the appearance of adenocarcinoma very late after
fundoplication. In other reports, progression to
dysplasia was observed in nearly 18% of cases at
5 years’ follow-up.*’ ¢

We agree that in patients with short-segment BE,
a classic antireflux procedure through a laparoscop-
ic approach is an excellent option. However, in
patients with long-segment BE, the only operation

Int Surg 2011;96
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that has shown objectively better results in terms of
control of symptoms and control of progression of
the disease is acid suppression—duodenal diversion.
Csendes reported regression of BE with intestinal
metaplasia to cardial or fundic mucosa in about 60%
of cases with long- or short-segment BE after
vagotomy-antrectomy and Roux-en-Y gastrojejunos-
tomy. This operative procedure is very effective in
controlling both acid and duodenal reflux; these are
important factors in the pathogenesis of progression
of intestinal metaplasia to dysplastic changes and
the appearance of adenocarcinoma. Regression of
low-grade dysplasia to nondysplastic mucosa is
possible in 65% of patients.**®

Finally, interesting recent reports have described
obese patients with BE who demonstrated very
successful results in terms of regression of recalci-
trant symptoms, esophagitis, and regression of the
length of the intestinal metaplasia after laparoscopic
gastric bypass in which acid suppression and bile
diversion were attained; these investigators have
confirmed our belief regarding the best surgery for
patients with long-segment BE.*~>* Gastric bypass
is an excellent antireflux operation in patients with
BE and morbid obesity; this has been proved by the
disappearance of symptoms and the healing of
endoscopic esophagitis or peptic ulcer in all pa-
tients, followed by an important regression to
cardiac mucosa that is length dependent and time
dependent.”™> Houghston™ confirmed these re-
sults, and patients experienced a decrease in the
length of BE, complete disappearance of BE or
improvement in the degree of dysplasia, complete or
partial regression of BE, and improvement in reflux
symptoms. These study findings suggest that Roux-
en-Y gastric bypass might be the procedure of choice
in morbidly obese patients with BE requiring
surgical treatment for gastroesophageal reflux dis-
ease, because with this procedure, it is possible to
stop esophageal reflux of gastroduodenal contents
(acid and bile) that contributes to the development
of BE and progression in the dysplasia-carcinoma
sequence. Fundoplication with distal gastrectomy
and Roux-en-Y gastrojejunostomy is feasible and
safe to perform by laparoscopy. We anticipate the
same successful results using this approach as were
observed during the open surgery era.

References
1. Bammer T, Huider RA, Klaus A, Trastek VF, Achem SR.

Rationale for surgical therapy of Barrett’s esophagus. Mayo
Clin Proc 2001;76(3):335-342

101

$S920E 93J) BIA /0-20-GZ0Z e /wod Aioyoeignd-poid-swid-yiewlsiem-jpd-awiid//:sdiy wouy papeojumoq



BRAGHETTO

10.

11.

12.

13.

14.

15.

16.

102

. Bass BL. What’s new in general surgery: gastrointestinal

conditions. | Am Coll Surg 2002;195(6):835-837

. Hofstetter W, Peters JH, DeMeester TR, Hagen JA, DeMeester

SR, Crookes PF et al. Long-term outcome of antireflux surgery in
patients with Barrett’s esophagus. Am Surg 2001;234(4):532-534

. Falk GW. Barrett’s esophagus. Gastroenterology 2002;122(6):

1569-1591

. Patti MG, Arcerito M, Feo CV, Worth S, DePinto M, Gibbs VC

et al. Barrett’s esophagus: a surgical disease. | Gastrointest Surg
1999;3(4):397-404

. Farrell TM, Smith CD, Metreveli RE, Johnson AB, Galloway

KD, Hunter JG. Fundoplication provides effective and
durable symptoms relief impatiently with Barrett’s esopha-
gus. Am | Surg 1999;178(1):18-21

. Csendes A, Braghetto I, Burdiles P, Puente G, Korn O, Diaz JC

et al. Long term results of classic antireflux surgery in 152
patients with Barrett’s esophagus: clinical, radiologic, endo-
scopic, manometric, and acid reflux test analysis before and
late after operation. Surgery 1998;123(6):645-657

. Sagar PM, Ackroyd R, Hosie KB, Patterson JE, Stoddard C]J,

Kingsnorth AN. Regression and progression of Barrett’s
esophagus after antireflux surgery. Br | Surg 1995;82(6):806—
810

. Csendes A, Burgos AM, Smok G, Burdiles P, Henriquez A.

Effect of gastric bypass on Barrett’s esophagus and intestinal
metaplasia of the cardia in patients with morbid obesity. |
Gastrointest Surg 2006;10(2):259-264

Braghetto I, Csendes A, Smok G, Gradiz M, Mariani V,
Compan A et al. Histological inflammatory changes after
surgery at the epithelium of the distal esophagus in patients
with Barrett’s esophagus: a comparison of two surgical
procedures. Dis Esophagus 2004;17(3):235-242

Bowers S, Mattar S, Smith CD, Waring JP, Hunter JG. Clinical
and histological follow-up after antireflux surgery for
Barrett’s esophagus. | Gastrointest Surg 2002;6(4):532-539
Peters JF. Barrett’s esophagus: now what? Ann Surg
2003;237:299-300

Katzka DA, Castell DO. Successful elimination of reflux
symptoms does not insure adequate control of acid reflux in
patients with Barrett’s esophagus. Am ] Gastroenterol 1994;
89(7):989-991

DeMeester SR, DeMeester TR. The diagnosis and manage-
ment of Barrett’s esophagus. Adv Surg 1999;33:29-68

Lundell L, Mittinem P, Myrvold H, Pedersen SA, Liedman B,
Hatlebakk JG et al. Continued (5 years) follow-up of a
randomized clinical study comparing antireflux surgery and
omeprazole in gastroesophageal reflux disease. Am Coll Surg
2001;192(2):172-179; discussion 179-181

Lundell L, Miettinen P, Myrvold HE, Hatlebakk JG, Wallin L,
Malm A et al; Nordic GORD Study Group. Seven-year follow-
up of a randomized clinical trial comparing proton-pump
inhibition with surgical therapy for reflux oesophagitis. Br |
Surg 2007;94(2):198-203

LAPAROSCOPIC SURGICAL TREATMENT FOR BARRETT’S ESOPHAGUS

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Lundell L. Therapy of gastroesophageal reflux: evidence-
based approach to antireflux surgery. Dig Dis 2007;25(3):
188-196

Cameron A. Barrett’s esophagus: prevalence and size of hiatal
hernia. Am | Gastroenterol 1999;94(8):2054-2059

Chang L, Eisen GM, Sandler RS, Murray S. The relationship
between gastroesophageal reflux disease and its complica-
tions with Barrett’s esophagus. Surg Endosc 2003;17:390
Oberg S, Demeester TR, Peters JH, Hagen JA, Nigro ]JJ,
DeMeester SR. The extent of Barrett’s esophagus depends on
the status of the lower esophageal sphincter and the degree of
esophageal acid exposure. | Thorac Cardiovasc Surg 1999;
117(3):572-580

Abbas AE, Deschamps C, Cassivi SD, Allen MS, Nichols FC
3rd, Miller DL ef al. Barrett's esophagus: the role of
laparoscopic fundoplication. Ann Thorac Surg 2004;77(2):
393-396

Csendes A, Braghetto I, Burdiles P, Korn O. Roux-en-Y, long
limb diversion as the first option for patients who have
Barrett’s esophagus. Chest Surg Clin N Am 2002;12(1):157-184
Booth M, Dehn T. Twenty-four hour pH monitoring is
required to confirm acid reflux suppression in patients with
Barrett’s esophagus undergoing antireflux surgery. Eur |
Gastroenterol Hepatol 2001;13(11):1323-1326

Low DE, Devine DS, Dail DH, Kozarek RA. Esophagus after
antireflux surgery. Am | Gastroenterol 1999;4:80-85

Bell R, Hanna P, Mills M, Bowrey D. Patterns of success and
failure with laparoscopic Toupet fundoplication. Surg Endosc
1999;13(12):1189-1194

Horvath KD, Jobe BA, Herron DM. Laparoscopic Toupet
fundoplication is an inadequate procedure patients with
severe reflux disease. | Gastrointest Surg 1999;3(6):583-591
Jobe B, Wallace J, Hansen P, Swanstron L. Evaluation of
laparoscopic Toupet fundoplication as a primary repair for all
patients with medically resistant gastroesophageal reflux.
Surg Endosc 1997;11(11):1080-1083

DeMeester SR, Peters JH, De Meester TR. Barrett’s esophagus.
Curr Probl Surg 2001;38(8):558-640

DeMeester SR, Campo GM, De Meester TR. The impact of an
antireflux procedure on intestinal metaplasia of the cardia.
Ann Surg 1998;228(4):547-556

Parrilla P, Martinez de Haro L, Ortiz A, Munitiz V, Molina ],
Bermejo ] et al. Long term results of a randomized prospective
study comparing medical and surgical treatment of Barrett’s
esophagus. Am Surg 2003;237(3):291-298

Eubanks T, Omelanczuk P, Richards C, Pohl D, Pellegrini CA.
Outcomes of laparoscopic antireflux procedures. Am | Surg
2000;179(5):391-395

Chen LQ, Nastos D, Hu CHY, Chughtai TS, Taillefer R,
Ferraro P et al. Results of the Collis-Nissen gastroplasty in
patients with Barrett's esophagus. Ann Thorac Surg 1999;
68(3):1014-1021

Int Surg 2011,96

$S920€ 93l) BIA /0-/0-GZ0Z e /wod Aiooeignd-poid-swid-yiewlsiem-jpd-awiid//:sdiy wouy papeojumoq



LAPAROSCOPIC SURGICAL TREATMENT FOR BARRETT’S ESOPHAGUS

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Richardson JD, Richardson RL. Collins-Nissen gastroplasty
for shortened esophagus: long-term evaluation. Ann Surg
1998;227(5):735-742

Brand DL, Ylvisaker JT, Gelfand M, Pope CE 2nd. Regression
of columnar esophageal (Barrett’s) epithelium after antireflux
surgery. N Engl | Med 1980;302(15):844-848

Williamson WA, Ellis FH Jr, Gibb SP, Shahiam DM, Aretz HT.
Effect of antireflux operation on Barrett’s mucosa. Ann Thorac
Surg 1990;49(4):537-542

Attwood SE, Barlow AP, Norris TL, Watson A. Barrett’s
oesophagus: effect of antireflux surgery on symptom control
and development of complications. Br | Surg 1992;79(10):
1050-1053

McDonald ML, Trastek VF, Allen MS, Deschamps C,
Pairolero PC. Barrett’s esophagus: does an antireflux proce-
dure reduce the need for endoscopic surveillance? | Thorac
Cardiovasc Surg 1996;111(6):1135-1140

Biertho L, Dallemagne B, Dewandre JM, Jehaes G, Markewicz
S, Monami S et al. Laparoscopic treatment of Barrett’s
esophagus: long term results. Surg Endosc 2007,21(1):11-15
Oeschlager BK, Barrera M, Chang L, Oleynikov D, Pellegrini
CA. Clinical and pathological response of Barrett’s esophagus
to laparoscopic antireflux surgery. Ann Surg 2003;238(4):
456466

Csendes A, Braghetto I, Burdiles P, Smok G, Henriquez A,
Burgos AM. Late results of the surgical treatment of 125
patients with short-segment Barrett’s esophagus. Arch Surg
2009;144(10):921-927

Gursky RR, Peters JH, Hagen JA, DeMeester TR. Barrett’s
esophagus can and does regress after antireflux surgery: a
study of prevalence and predictive factors. | Am Coll Surg
2003;196(5):706-713

Zaninotto G, Cassaro M, Pennelli G, Battaglia G, Farinatti F,
Ceolin M et al. Barrett’s epithelium after antireflux surgery. |
Gastrointest Surg 2005;9(9):1253-1260

Zaninotto G, Rizetto C. Surgical options and outcome in
Barrett’s esophagus. Curr Opin Gastroenterol 2007;23(4):452-455
Csendes A, Burdiles P, Braghetto I, Korn O. Adenocarcinoma
appearing very late after antireflux surgery for Barrett’s
esophagus: long term follow-up, review of the literature and
addition of six patients. | Gastrointest Surg 2004;8(4):434-441

Int Surg 2011;96

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

BRAGHETTO

Jamieson GG, France M, Watson DI. Results of laparoscopic
antireflux operations in patients who have Barrett’s esopha-
gus. Chest Surg Clin N Am 2002;12(1):149-155

Jackson CC, DeMeester SR. Surgical therapy for Barrett’s
esophagus. Thorac Surg Clin 2005;15(3):429-436

Mabrut JY, Baulieux J. [Barrett’s esophagus: place of antire-
flux surgery]. Ann Chir 2006;131(3):177-182

Csendes A, Smok G, Burdiles P, Braghetto I, Castro C, Korn O.
Effect of duodenal diversion on low grade dysplasia in
patients with Barrett’s esophagus: analysis of 215 patients. |
Gastroenterol Surg 2002;6(4):645-652

Csendes A. Surgical treatment of Barrett’s esophagus: 1980-
2003. World ] Surg 2004;28(3):225-231

Csendes A, Braghetto I, Burdiles P, Smok G, Henriquez A,
Parada F. Regression of intestinal metaplasia to cardiac or
fundic mucosa in patients with Barrett’s esophagus submitted
to vagotomy, partial gastrectomy and duodenal diversion: a
prospective study in 78 patients more than 5 years follow-up.
Surgery 2006;139(1):46-53

Tai CM, Lee YC, Wu MS, Chang CY, Lee CT, Huang CK et al.
The effect of Roux-en-Y gastric bypass on gastroesophageal
reflux disease in morbidly obese Chinese patients. Obes Surg
2009;19(5):565-570

Perry Y, Courcoulas AP, Fernando HC, Buenaventura PO,
MaCaughman JS, Luketich JD. Laparoscopic Roux-en-Y
gastric bypass for recalcitrant gastroesophageal reflux disease
in morbidly obese patients. JSLS 2004;8(1):19-23

Cobey F, Oeschlager B. Complete regression of Barrett’s
esophagus after Roux-en-Y gastric bypass. Obes Surg 2005;
15(5):710-712

Raftopoulos I, Awais O, Courcoulas AP, Luketich JD.
Laparoscopic gastric bypass after antireflux surgery for the
treatment of gastroesophageal reflux in morbidly obese
patients: initial experience. Obes Surg 2004;14(10):1373-1380
Houghton SG, Romero Y, Sarr MG. Effect of Roux-en-Y
gastric bypass in obese patients with Barrett’s esophagus:
attempts to eliminate duodenogastric reflux. Surg Obes Relat
Dis 2008;4(1):1-4; discussion 4-5

Makris KI, Lee T, Mittal SK. Roux-en-Y reconstruction for
failed fundoplication. | Gastrointest Surg 2009;13(12):2226-
2232

103

$S920€ 93l) BIA /0-/0-GZ0Z e /wod Aiooeignd-poid-swid-yiewlsiem-jpd-awiid//:sdiy wouy papeojumoq



