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Barrett-Ösophagus nach Antireflux-Chirurgie

Zusammenfassung. Grundlagen: Antireflux-Chirurgie
stellt eine gute Alternative zur medikamentösen Therapie
der gastroösophagealen Refluxkrankheit (GERD) ohne
Barrett-Ösophagus (BE) dar, bei denen sie die Entstehung
eines BE verhindern soll. Diese Studie untersuchte die
Entstehung von BE nach Antireflux-Chirurgie.

Methodik: Von 115 Personen ohne BE vor der
Operation haben 12 (10,4%) eine intestinale Metaplasie
entwickelt und wurden mittels Endoskopie, Histologie
und Funktionsdiagnostik untersucht.

Ergebnisse: Die 12 Personen hatten durchschnittlich
5 Endoskopien mit Biopsien. Symptome bestanden bei 10
(83%) Patienten 80 Monate nach der OP. Die Nachsorge
betrug imMittel 135 Monate. Vier Personen hatten keinen
Reflux beim pH und Bilitec Monitoring; 8 Patienten hat-
ten pathologischen Reflux. Es gab keinen Unterschied
zwischen jenen mit normaler und pathologischer Re-
fluxaktivität bezüglich Endoskopie, Histologie und Mano-
metrie. Eine intestinale Metaplasie entstand in 58–90
Monaten ausgehend von cardiac oder oxyntocardiac
mucosa. Vier Personen hatten eine Regression von intes-
tinaler Metaplasie zu cardaic mucosa nach intensiver
medikamentöser Therapie.

Schlussfolgerungen: Antireflux-Chirurgie kann die
Entstehung eines BE in 10% der Fälle nicht verhindern,
wobei 1=3 der Personen pathologischen Reflux hatten.
Mittels Histopathologie kann eine Progression von
oxyntocardiac und cardaic mucosa zur intestinalen
Metaplasie bzw. Dysplasie und Karzinom bzw. Regres-
sion vom BE zur cardiac und odyntocardiac mucosa
monitiert und mit der Funktionsdiagnostik korreliert
werden.

Schlüsselwörter: Antireflux-Chirurgie, Barrett-Ösophagus,
Histologie, Nissen Fundoplikatio, Refluxkrankheit.

Summary. Background: Surgical treatment in patients
with gastroesophageal reflux disease (GERD) without Bar-
rett’s esophagus (BE) is an excellent alternative therapy to
medical treatment, preventing the development of com-
plications and the appearance of BE.

Purpose: To determine the newly developed BE in
a group of patients without BE prior to surgery, the
patients were submitted to a late subjective and objective
follow-up.

Methods: From 115 non-BE patients submitted to
surgery and followed up for a long period, 12 (10.4%)
developed intestinal metaplasia after operation. They
were submitted to endoscopic, histologic, manometric
and functional studies (24-h pH and Bilitec).

Results: The 12 patients had an average of 5 endos-
copies after surgery with several biopsy samples. Symp-
toms of recurrent reflux were present in only 10 patients
(83%) at a mean of 80 months after surgery. The mean
follow-up was 135 months. Four patients showed the ab-
sence of pathologic reflux measured by 24-h pH and
Bilitec monitoring, while 8 had the presence of abnor-
mal acid reflux. There were no significant differences
between endoscopic, histologic and functional studies
comparing patients with the presence or absence of
pathologic reflux. The time of appearance to intestinal
metaplasia from cardiac or oxynto–Cardiac mucosa
was 58–90 months. Four patients showed regression
of intestinal metaplasia to cardiac mucosa after inten-
sive medical treatment.

Conclusions: Antireflux surgery in patients without
BE does not prevent the late appearance of BE in near
10% of the cases, provided that a long-term follow-up is
performed and several endoscopic and histologic evalua-
tions are repeated. Near 2=3 of these patients showed the
presence of acid reflux, while 1=3 showed no abnormal
reflux. With this method of follow-up, metaplastic
changes from cardiac to intestinal metaplasia and from
intestinal metaplasia to low-grade dysplasia can be docu-
mented, as well as regression from intestinal metaplasia
to cardiac mucosa.
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Introduction

The initial management of patients with pathologic gas-
troesophageal reflux disease is based on medical treat-
ment, with a long-term success rate between 50 and
100%, depending on the daily dose employed [1–3]. How-
ever, in near 25% of the patients surgical treatment is an
excellent alternative therapy, which is indicated if the
reflux symptoms recur very soon after stopping medica-
tion and if the presence of pathologic acid reflux into the
esophagus is documented together with an incompetent
lower esophageal sphincter [4]. In this group of patients,
surgical treatment has good long-term results in near 80–
90% of the patients, provided that they do not have Bar-
rett’s esophagus [5–16] and depending on the length of
follow-up [5–8, 13, 15]. The majority of surgeons have
employed a total 360� fundoplication (Nissen procedure)
and some surgical groups a posterior gastropexy (Hill
procedure) associated to the calibration of the cardia
(Larraı́n procedure). After surgery, lower esophageal
sphincter function is restored and acid or duodenal con-
tent into the esophagus is significantly reduced or even
abolished [17]. One important point in the discussion is
the fact whether surgery prevents the development of ‘‘de
novo’’ Barrett’s esophagus in patients in whom no Bar-
rett’s esophagus was present at the time of initial surgery.
Several authors, such as DeMeester [18], Theisen [19],
Gutschow [20] and Wetscher [21], believe that this fact
is exceedingly rare in patients who have an effective anti-
reflux procedure, and postulate that no reports of BE that
has developed following a successful antireflux operation
have been published.

The purpose of this prospective study was to per-
form a late follow-up (more than 10 years) after antireflux
surgery in a group of patients without Barrett’s esophagus,
in whom several objective evaluations were performed,
including several endoscopies and biopsy samples at the
gastroesophageal junction.

Methods

Patients studied

This prospective trial started on March 1987, when a
special protocol for patients with reflux esophagitis was
designed which included a careful clinical questionnaire,
endoscopy with several biopsy samples, esophageal ma-
nometry and 24-h pH monitoring. In the last 10 years
we have incorporated Bilitec studies. From March 1987
until December 1996, a total of 125 patients with reflux
esophagitis without BE were operated and followed up
carefully. The end of the follow-up was December 2005.
Therefore, this study took us 18 years to be completed.
From the original 125 patients (no operative mortality oc-
curred), the late follow-up was completed in 115 (92%).
From them, in 12 patients (10.4%) the development of
intestinal metaplasia at the distal esophagus was noted
and constitutes the present evaluation. Patients with pre-
operative Barrett’s esophagus, stricture or previous anti-
reflux surgery or gastric surgery or other diseases as
scleroderma were excluded.

Clinical questionnaire

A careful clinical assessment was performed in each pa-
tient before and late after surgery asking for the presence
of typical GER symptoms. At the late follow-up they were
grouped as symptomatic or asymptomatic.

Endoscopic evaluation

All endoscopic procedure was performed by one of the
authors (AC), using an Olympus GIF XQ-20 endoscope
(Tokyo, Japan). Special care was taken to measure the
exact location of the squamous-columnar junction at
the beginning and at the end of the procedure, avoiding
the ‘‘push and pull’’ effect of the endoscope [22].

This procedure was performed in all patients before
surgery and 61 times after operation in 12 patients includ-
ed in this study, which is a mean of 5.1 endoscopies per
patient after surgery. For this study, four quadrant biopsy
specimens were taken 5mm distal to the squamous-co-
lumnar junction, which were designated as ‘‘gastro-
esophageal biopsies’’. Hiatal hernia was defined as the
presence of a sac-like structure distal to the tubular
esophagus and containing gastric rugal folds. The pres-
ence of erosions was evaluated proximal to the squa-
mous-columnar junction, as well as the presence of a
peptic ulcer. For this study, the length of the columnar
lined esophagus was determined with great care by en-
doscopy, taking the proximal limit as the most proximal
presence of a segment of columnar epithelium (if tongues
were present, the most proximal limit was taken) and
the distal limit corresponding to the lower esophageal
sphincter, which is the place where the proximal gastric
rugal folds join the tubular esophagus with the stomach
decompressed.

Histologic analysis

Each biopsy sample was immediately submerged in 10%
formaline solution and sent for histological examination.
They were stained with hematoxylin and eosin and Alcian
blue stain at pH 2.5. Fundic mucosa was identified by the
presence of parietal and chief cells at the deep glandular
layer. Cardiac mucosa was defined by the presence of
mucous-secreting columnar cells. Oxynto–Cardiac muco-
sa was defined by the presence of both parietal cells and
mucous secreting cells. Intestinal metaplasia was defined
by the presence of well-defined goblet cells. The presence
of inflammatory component was also evaluated by the
findings of acute and chronic inflammatory cells.

Low-grade dysplasia was diagnosed if the nuclear
cytoplasmic rate was slightly increased with the stratifi-
cation of the underlining epithelium, with the loss of
polarities and mitotic figures with an increased nuclear-
cystoplasmic ratio [23].

Manometric evaluation

Manometric testing was carried out after a 12-h fast with
patients in the supine position. The details of the proce-
dure and equipment employed have been fully explained



in previous reports [23, 24]. Three manometric character-
istics of the lower esophageal sphincter were determined:
resting pressure, total length and abdominal length. An
incompetent sphincter was defined by the presence of
one or more of the following parameters: lower esophage-
al sphincter pressure less than or equal to 6mmHg, total
length less than 20mm and abdominal length less than
10mm [26, 27]. The location of the distal and proximal
limit of the lower esophageal sphincter was carefully mea-
sured in cm from the incisors. The amplitude of the distal
esophageal contractile waves was also determined in
mmHg. This test was performed before and at a mean
of 88 months after surgery.

24-h intraesophageal pH

This test was performed after a 12-h fast and always after
a manometric evaluation in order to precisely determine
the location of the lower esophageal sphincter [28, 29]. All
patients were off PPI’s at least 7 days before this test.

The details of the methods and equipment em-
ployed have been previously published [23, 29]. The digi-
trappper equipment from Synectics (Sweden) was used.
The most practical way to express the results is the per-
centage of time during 24h with a pH less than 4 at the
distal esophagus. This test was performed before and at a
mean time of 88 months after surgery.

24-h monitoring of esophageal exposure to duodenal juice

This technique was developed to spectrophotometrically
measure the intraluminal bilirubin concentration. It con-
sists of a portable optoelectronic data logger (Bilitec 2000,
Synectics, Sweden) connected to a fiberoptic probe that is
located 5 cm proximal to the lower esophageal sphincter.
The details of this procedure have been extensively pub-
lished previously [23, 30]. This test was performed only
late after surgery (mean 100 months). The final results are
expressed as the percentage of time during 24 h in which
bilirubin is measured at the distal esophagus, with an
absorbance greater than 0.2.

Statistical analysis

For statistical evaluation Fisher’s exact test and Chi
square test were employed and a p<0.05 was considered
as significative.

Surgical procedure

From the 12 patients included in this investigation, classic
open posterior gastropexy with cardial calibration was
performed in 6 and a total 360� Nissen fundoplication
in 6 patients (3 laparoscopic and 3 open).

Definition of regression

� The loss of intestinal metaplasia with the presence of
only cardiac or oxynto–Cardiac mucosa.

� The loss of low-grade dysplasia to non-dysplastic
mucosa.

Results

The group of 12 patients had a mean age of 56.8 years
(range 35–76), being 7 women and 5 men. Symptoms of
GERD were present at the late control in 10 patients
(83%). However, with the use of permanent PPI’s, 8 of
the 10 patients were asymptomatic and only 2 persisted
with mild heartburn during medical treatment, probably
due to the fact that they were using only 20mg of Omep-
razole. The mean follow-up of the whole group is 135
months after the initial antireflux surgery (range 36–208
months) and the mean time of recurrence of reflux symp-
toms was 82 months (range 12–180), when PPI’s were
started. The main endoscopic and histologic findings
are shown in Table 1, according to the presence or ab-
sence of pathologic acid reflux. Four patients showed no
abnormal acid reflux, while 8 (67%) exhibited abnormal
acid reflux. There were no significant differences in endo-
scopic and histological findings comparing both groups.
The distribution of H. pylori both at the antrum and at the
cardia was similar. Table 2 shows the main results of
functional studies performed at a mean time of 88
months after surgery. There was no significant difference
in preoperative 24-h pH values comparing patients with
the absence or presence of reflux after surgery (p<0.3), as
well as in the resting lower esophageal sphincter pressure
(p<0.8). Among patients with the absence of postopera-
tive reflux, there was a significant decrease in 24-h pH
values compared to preoperative values (p<0.001), while
no significant change was documented in patients with
the presence of reflux after surgery compared to preoper-
ative values (p<0.3). However, in both groups there was a
significant increase of resting lower esophageal sphincter
pressure after surgery (p<0.01). The total length of LES
did not change significantly after surgery in the group
with the absence of pathologic reflux; however, there
was a significant increase among patients with the pres-
ence of pathologic reflux (p<0.007).

Table 3 shows the histological changes in the co-
lumnar mucosa distal to the squamous-columnar junc-
tion in patients who developed short-segment Barrett’s
esophagus late after surgery. Before operation 3 patients
had oxynto–Cardiac mucosa, 3 patients had fundic mu-

Tab. 1: Endoscopic and histologic findings
among patients who developed Barrett’s
esophagus late after antireflux surgery
(mean 88 months)

Pathologic
reflux
absent

Pathologic
reflux
present

n54 n58 p

Hiatal hernia 1 1 n.s.

Endoscopic esophagitis 1 2 n.s.

H pylori GE junction 4(�) 8(�) n.s.

Inflammatory cells GE junction 1(�)
3(þ)

1(�)
7(þ) n.s.

GE gastroesophageal; n.s. not significant.



Tab. 2: Functional studies before and late after antireflux surgery in patients who developed Barrett’s
esophagus (mean 88 months after surgery)

Patients Symptoms
of GER

24h pH studies 24 h
Bilitec

LESP (mmHg) Total length (mm)

Pre Post Post Pre Post Pre Post

Case No. The absence of pathologic reflux n5 4

1 ðþÞ 13.9 1.1(108) 0.8 5 6 20 25

2 ðþÞ 19.5 0.3(96) 0 9 6 25 30

3 ðþÞ 12.6 0.5(84) 0.8 4 10 20 35

4 ð�Þ 25.4 4.1(84) 2.5 10 25 40 25

Mean � S.D 17.8 � 5.8 1.5 � 0.5 1.0 7 � 2.9 11.7 � 9 26.2 � 9.4 28.7 � 4.7

The presence of pathologic reflux n¼ 8

5 ðþÞ 14.8 16(168) 60 7 11 25 30

6 ð�Þ 22.5 31(96) – 7 25 25 40

7 ðþÞ 21.5 36(96) 6.5 4 – 35 ?

8 ðþÞ 85 37(36) – 3 9 25 40

9 ðþÞ 64 10.8(72) – 5 7 30 40

10 ðþÞ 18.6 15(96) – 7 20 20 30

11 ðþÞ 14 17(24) – 12 13 25 40

12 ðþÞ 19.5 20.8(96) – 6 8 20 25

Mean � S.D 32.5 � 26.7 22.9 � 15 – 6.3 � 2.7 0.8 13.3 � 6.7 25.6 � 4.9 35.0 � 6.4

LESP Lower esophageal sphincter pressure. Parentheses indicate the time after surgery; S.D. Standard deviation; 24-h pH studies expressed as % of time in
24 h with intraesophageal pH<4.

Tab. 3: Histologic findings at the columnar mucosa lining the distal esophagus before and after
antireflux surgery among patients who developed Barrett’s esophagus

Cases Follow-up
(months)

ARS Before
op

I
postop

II
postop

III
postop

IV
postop

V
postop

VI
postop

VII VIII
Observation

Absence of acid reflux

1 108 Nissen O–C C (36) C (60) IM (108)

2 156 Nissen C C (24) C (60) IM
(96)þ LGD

IM (108) IM (156)

3 144 Nissen C C (24) C (60) IM (96) IM (108) IM (120) IM (144)

4 220 Hill O–C C (24) C (48) IM (60) IMþ LGD
(96)

IM (108) C (144) Regression

Presence of acid reflux

5 168 Hill C C (12) C (36) C(60) IM (108) IM (120) IM (168)

6 180 Hill F F (12) O–C (24) IM
(48)þ LGD

IMþ LGD
(96)

OC (120) OC (168) Regression

7 206 Hill C C (36) C (60) IM (96) IM (120) IM (156) C (206) Regression

8 36 Nissen F IM (12) IM (36)

9 120 Nissen C C (12) C (48) IM (60) IM (96) IM (120)

10 208 Hill F F (24) F (36) O–C(48) IM (72) IM (84) IM
(96)þ LGD

MI (120) MI (208)

11 96 Nissen C C (12) C (24) C (36) C (48) IM (60) IM (84) C (96) Regression

12 96 Hill O–C C (12) C (60) IM (96)

ARS Antireflux surgery; IM intestinal metaplasia; O oxyntic; LGD low-grade dysplasia; F fundic. Parentheses indicate the time in months
after surgery; C cardiac 2 patients (11 and 12) had 7 postoperative endoscopies. Regression means the change from intestinal metaplasia to cardiac
mucosa.
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cosa and 6 patients had only cardiac mucosa. After sur-
gery, a mean of 5.2 postoperative endoscopies together
with several biopsy samples was performed in each pa-
tient. After surgery, the appearance of intestinal meta-
plasia occurred at a mean time of 90 months in the 4
patients with the absence of acid reflux and in 70 months
among patients with the presence of pathologic acid re-
flux (Table 4). This value correlates with the appearance
of reflux symptoms after antireflux surgery (82 months
after surgery). The length of the specialized columnar
epithelium varied between 10 and 25mm, with a mean
of 18mm. Four patients (2 in each group) developed low-
grade dysplasia. Two patients with the absence of reflux
developed low-grade dysplasia 96 months after surgery.
None of them was under PPI treatment, which started at
that time. In one of them, low-grade dysplasia disap-
peared with aggressive medical treatment, remaining in-
testinal metaplasia. The other patient showed regression
to IM 108 months after surgery and regression to cardiac
mucosa 144 months after surgery, with continuous medi-
cal treatment.

Two patients with the presence of pathologic acid
reflux developed low-grade dysplasia 48 and 96 months
after surgery, which showed regression to intestinal meta-
plasia and then to cardiac mucosa 120 months after sur-
gery with intensive medical treatment. One patient
(No. 6) started PPI at the time of appearance of dysplasia,
while the other patient (No. 10) was under PPI treatment.
All patients were treated with daily base PPI’s permanent-
ly. In four patients, regression from intestinal metaplasia
to cardiac mucosa occurred. One patient from the non-
reflux group showed this regression to cardiac mucosa at
144 months after surgery, which means 54 months after
the development of intestinal metaplasia. Three patients

from the reflux group showed this regression at 133
months after surgery, 2 to cardiac mucosa and 1 to oxy-
nto–Cardiac mucosa, which means 63 months after the
development of intestinal metaplasia. A total of eight
patients persisted with IM.

At the current control, only 1 patient was re-operat-
ed, performing an acid suppression and duodenal diver-
sion procedure. One patient was lost from the follow-up,
while 10 patients remained under continuous PPI’s, being
asymptomatic while taking medication.

Discussion

The results of this prospective study suggest that a short-
segment Barrett’s esophagus can develop after classic
antireflux surgery, provided that a very long-term fol-
low-up is performed (more than 10 years) and several
endoscopic and histologic studies are performed in order
to demonstrate the presence of intestinal metaplasia. Be-
sides, this investigation for the first time has proved the
progressive metaplastic changes in the same human sub-
ject that can occur until the appearance of intestinal
metaplasia or even low-grade dysplasia.

We have reviewed several hundreds of surgical
publications since 1980 up to date concerning antireflux
surgery. In the great majority of publications, no clear
distinction is made before operation between Barrett’s
and no Barrett’s patients. Besides, the follow-up is too
short (5 years or less) and objective data are seldom
shown such as postoperative pH studies, manometric
evaluation and endoscopic controls. Histological findings
after surgery are even less. Therefore, it is difficult to
conclude based on scientific evidences what really hap-
pens to patients 10 or 20 years late after surgery. As
DeMeester states [18], very few authors have recorded
the presence of Barrett’s metaplasia following antireflux
surgery when it was absent preoperatively. We have care-
fully reviewed the literature and found 6 publications with
more than 5-year follow-up, with some objective evi-
dences (Table 5).

Loustarinen in 2 reports [5, 7] refers with some de-
tail to this particular aspect. In one publication [7] he
followed up 105 patients for 77 months , with a clinical
success rate of 63%. He performed endoscopy before sur-
gery and at a late control in all patients, demonstrating
erosive esophagitis in 5% of 81 patients with an intact
wrap and 58% of esophagitis in the presence of a defective
wrap. No clear histological studies were performed, but
endoscopically he found a long segment BE (more than
3 cm) in 17% of the patients. This value is close to our
results. This development of BE occurred in 33% of
patients with a defective wrap and in 12% after an intact
wrap. 24-h pH was performed in 46 patients, demonstrat-
ing an abnormal reflux in 7% with an intact wrap and in
69% with a defective wrap. These data are a little confus-
ing, because in results section he states that Barrett’s
esophagus was observed in 18 patients at the follow-up,
but in only 6 patients before operation. In the following
section he states that seven of the 17 patients with newly
detected Barrett’s esophagus showed the absence of re-

Tab. 4: The time of appearance of metaplastic
changes among patients who developed
Barrett’s esophagus late after antireflux surgery

The absence
of pathologic
reflux n54

The presence
of pathologic
reflux n58

1. The development of intestinal

metaplasia after initial surgery n¼ 12

90 � 21 months
(4)

70 � 28 months
(8)

p<0.3

2. The development of low-grade dysplasia n¼ 4

96 months
(2)

72 months
(2)

p<0.4

3. Regression to cardiac mucosa n¼ 4

144 months
(1)

133 � 36 months
(3)

p<0.4

4. Persistence of intestinal Metaplasia n¼ 8

136 � 25 months
(3)

105 � 54 months
(5)

Parentheses indicate the number of patients.
Pathologic reflux is defined as a % of intraesophageal pH<4�4.2% in
24 h.
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flux. In another report [5] he referred to 25 patients with a
mean follow-up of 144 months after Nissen fundoplica-
tion, finding a Visick I and II grading in only 56% up to 20
years of control. In 21 patients histological specimens
were obtained and in 7 (33.3%) Barrett’s metaplasia
appeared, 4 in an intact wrap and 3 in a defective wrap.
These 2 long-term papers clearly demonstrate that a de
novo BE can appear in asymptomatic patients, with an
intact wrap, providing a long-term endoscopic and histo-
logic evaluation.

Johansson [9] evaluated 40 patients submitted to
fundoplication and followed up for 60 months. Clinical
success was achieved in 85% of the patients. No defective
wrap was found by endoscopic evaluation, which is ex-
tremely rare for us. No histological analyses were per-
formed. 24-hr pH wasþ in 3 of 36 cases (8.3%). Barrett’s
metaplasia appeared in 1 case (2.5%).

Isolauri [6] found that 37 patients were controlled at
132 months after fundoplication. No histologic or 24-h pH
studies were performed. He found 7 new cases of Barrett’s
esophagus at the late control (19%), which again is similar
to our findings. Rantanen [8] found that a group of 39
patients were submitted to surgery and followed up for
78 months. He described 96% success in the presence of
an intact wrap and 67% with a defective wrap. Very few
patients had manometric, 24-h pH and radiological stud-

ies. He found 5 patients (14%) with Barrett’s esophagus
appearing late after surgery, 9% after an intact wrap and
23% after a defective wrap. Oberg [11] reported 20
patients submitted to fundoplication and followed up
for 65 months. In all patients, complete objective evalua-
tions were performed. He obtained 100% clinical success
and 24-h pH and endoscopy were normal in 95%. It is not
clear whether this was a selected group in which a 100%
success was obtained (which is extremely rare) or it was
an unselected consecutive group. These patients had a
columnar-lined mucosa of the distal esophagus of 2-cm
length before surgery. However, having all parameters
normal, they found 4 patients (20%) who developed in-
testinal metaplasia at the distal esophagus, and they have
no clear explanation for this fact. The final publication is
from Wetscher et al. [21] who operated 42 patients who
were followed up for 3.5 years. They clearly state in the
surgical group that only patients free from reflux symp-
toms after surgery were included. They had no acute
esophagitis on endoscopy, had a normal LES on manom-
etry and normal 24-h pH studies. Even 19% of the patients
had a normal pH study before surgery. This is clearly an
ideal and exceptional group and is of no use for scientific
purposes, because it does not reflect the reality of antire-
flux surgery. They did not find any patient developing BE,
but they were followed up for 3.5 years after surgery.

Tab. 5: The development of Barrett’s esophagus following antireflux surgery in patients without
Barrett’s esophagus before operation

Author No. of
operated
patients

Criteria
BE

% Clinical
success

Endoscopy Histology Pathologic
acid reflux

Development
BE

Follow-
up
(months)

Loustarinen
(1993)

25 >3 cm CE
Histology

14(56%) 25 21 4=14(29%) 7(33.3%)
Intact wrap 4
Defective wrap 3

144

Loustarinen
(1993)

105 >3 cm CE 66(63%) 105
Esophagitis
Defective wrap
14=24¼ 58.3%
Intact wrap
4=81¼ 4.9%

No 15=46(33%)
Intact wrap 7%
Defective wrap
69%
7 BE (�)
10 BE ðþÞ

18(17.1%)
Intact wrap
10=81¼ 12%
Defective wrap
8=24¼ 33.3%

77

Johansson
(1993)

39 >3 cm CE 32(82%) No defective
wrap

No 36
3(þ)¼ 8.3%

1(2.5%) 60

Isolauari
(1997)

37 >3 cm CE 84% 35 No No 7(19%) 132

Rantanen
(1999)

39 >3 cm CE Intact
wrap 96%
Defective
wrap 67%

35
Esophagitis
Intact wrap
3=22¼ 14%
Defective wrap
7=13¼ 54%

No 8
4ðþÞ 50%

5(14%)
Intact wrap
2=22¼ 9%
Defective wrap
3=13¼ 23%

78

Oberg
(2001)

20 I.M. 100 20 20 5% 4(20%) 65

Wetscher
(2001)

42 I.M. 100% All No All normal 0 40

Csendes
(2007)

115 I.M. 67% All patients All patients 18% 12(10.4%) 135

CE columnar epithelium; BE Barrett's esophagus; IM intestinal metaplasia.
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There is 1 more paper, which was not included in
Table 5. It is from Thor et al. [10] who performed a 5-
year follow-up in 31 patients submitted either to Nissen
or to Toupet fundoplication, performing endoscopic
and biopsy specimens. However, they only mention
some endoscopic results without any reference to BE
or histological findings. No 24-h pH studies were per-
formed and only some mention about a newly formed
hiatal hernia is made. Therefore this study is not useful
for our purpose.

Our study represents a careful objective follow-up at
a very late control, and shows exactly what other authors
as Loustariven, Isolauri, Rantanen and Oberg have found.
Near 10 to 20% of patients without BE submitted to sur-
gery can develop Barrett’s metaplasia, only if a late objec-
tive follow-up is performed. This ‘‘de-novo’’ appearance
of BE can be sometimes seen in asymptomatic patients,
in the presence of an intact wrap by endoscopy and in the
presence of a normal 24-h pH study, although it is clearly
more prevalent if these mentioned parameters are abnor-
mal. Ours is the only study evaluating bile reflux in these
patients.

The second important point in this study is the pro-
gressive development of histological changes, demon-
strating 2 consecutive histological changes that can
occur in patients with GERD: the first metaplastic change
from cardiac mucosa to intestinal metaplasia can occur
around 80 months after surgery, maybe earlier in patients
with the presence of reflux (70 months) compared to
patients with the absence of reflux (90 months). A second
histological change, appearing only in 4 patients, is the
appearance of low-grade dysplasia. We are not aware of
any other surgical report concerning these progressive
stages, except in a previous paper by us [23] in which
we demonstrated that low-grade dysplasia could appear
in patients with Barrett’s esophagus 2 to 4 years after
initial classic antireflux surgery. However, there is an im-
portant point regarding the measurement of acid reflux
by 24-h pH monitoring. The pH probe is placed 5 cm
proximal to the proximal limit of the LES, thereby missing
the eventual reflux due to this proximal placement. In
spite of having a fundoplication, Barrett’s esophagus de-
veloped because fundoplication probably was not able to
prevent reflux into the distal esophagus. As a conse-
quence we completely agree with the group of DeMeester
[31] in the sense that cardiac mucosa represents an ob-
jective histological marker for reflux disease [32]. In fact, 9
of 12 of our patients had cardiac mucosa at the time of
antireflux surgery and only 3 had fundic mucosa. There-
fore, effective fundoplication could be definedmaybe bet-
ter by histopathology than by pH studies. However, the
possibility of biopsy sampling error must always be con-
sidered. That is why we performed at least 5 endoscopic
and histological evaluations in each patient.

This study stresses again the urgent necessity that
the late results after antireflux surgery must be reported
employing subjective and several objective analyses such
as endoscopy, histological samples, manometry, 24-h pH
studies and Bilitec studies. The need for a close endoscop-
ic surveillance, especially if a Barrett’s esophagus is pres-
ent, is clearly demonstrated.

For us it is of questionable value to show results 1 or
2 years after surgery, evaluated only by a telephone call,
asking whether he or she is under some medication. At an
early control, almost all patients feel well and this finding
is not representative to what will happen 15 or 20 years
after surgery, when a progressive deterioration of the anti-
reflux surgery is clearly observed [5, 13]. The final impor-
tant point is that intestinal metaplasia is a dynamic and
changing mucosa, dependent from the presence of acid
and duodenal reflux. It can regress to cardiac mucosa, if
reflux is completely abolished. However, some poorly un-
derstood issues remain, concerning the late appearance
of specialized metaplasia after antireflux surgery, even in
the absence of reflux symptoms and when acid or biliary
reflux is not found by objective methods.
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