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Objective

To quantify the occurrence of intestinal metaplasia in colum-
nar-lined esophagus (CLE) during endoscopic surveillance
and to evaluate the impact of antireflux surgery on the devel-
opment of intestinal metaplasia.

Summary Background Data

The malignant potential in segments of CLE is mainly re-
stricted to those containing intestinal metaplasia. Patients with
segments of CLE in which no intestinal metaplasia can be
detected are rarely enrolled in a surveillance program but may
still be at increased risk of developing esophageal adenocar-
cinoma because intestinal metaplasia may be missed or may
develop with time.

Methods

The occurrence of intestinal metaplasia on biopsy samples
was determined on repeated endoscopies in 177 patients
enrolled in a surveillance program for CLE. The incidence of
intestinal metaplasia in patients with no evidence of intestinal
metaplasia on the two first endoscopies was evaluated on the
subsequent endoscopies and compared in patients with
medically and surgically treated gastroesophageal reflux
disease.

Results

Intestinal metaplasia was found in 53% of the patients (94/
177) on their first surveillance endoscopy and was more prev-
alent in long segments of CLE. The prevalence of intestinal
metaplasia increased markedly with increasing number of sur-
veillance endoscopies. Intestinal metaplasia tended to be de-
tected early in patients with long segments of CLE; in patients
with shorter segments, intestinal metaplasia was also de-
tected late in the course of endoscopic surveillance. Patients
with surgically treated reflux disease were 10.3 times less
likely to develop intestinal metaplasia compared with a group
receiving standard medical therapy.

Conclusion

Biopsy samples from a single endoscopy, despite an ade-
quate biopsy protocoal, are insufficient to rule out the presence
of intestinal metaplasia. Patients in whom biopsy specimens
from a segment of CLE show no intestinal metaplasia have a
significant risk of having undetected intestinal metaplasia or of
developing intestinal metaplasia with time. Sampling error is
probably the reason for the absence of intestinal metaplasia in
segments of CLE longer than 4 cm, whereas development of
intestinal metaplasia is common in patients with shorter seg-
ments of CLE. Antireflux surgery protects against the devel-
opment of intestinal metaplasia, possibly by better control of
reflux of gastric contents.

The rationale for endoscopic surveillance in patients wittture is still likely. In the late 1950s, the term “Barrett’s
columnar-lined esophagus (CLE) is to detect progression @sophagus” was understood to mean anesophagus linked by
disease toward cancer and to allow early intervention whileolumnar mucosa. This vague definition persisted until the
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1980s, when a requirement of at least 3 cm of columnar
mucosa above the perceived gastroesophageal junction was
introduced: The “3-cm rule” was introduced to avoid over-
diagnosis of Barrett's esophagus resulting from failure to
recognize a tubularized portion of a hiatal hernia or from
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failure to allow for the “normal” 1 to 2 cm of columnar velopment of intestinal metaplasia in esophageal columnar
mucosa in the distal esophagus reported by Haywaxd.  mucosa.

though the goblet cell had been described long betétae

importance of this component of the metaplastic epitheliu

was recognized in 1976, when Paull et al described tfrw?ATIENTS AND METHODS

intestinal goblet cell as part of the mosaic of esophageal The endoscopy unit at Lund University Hospital main-
columnar mucosa along with cardiac and fundic mucosa.tains a registry of patients prospectively enrolled in a sur-
Their recognition of intestinal metaplasia was importantveillance program for CLE. As of July 31, 2000, 177
because many had considered Barrett's esophagus to repieatients with CLE and at least three surveillance endosco-
sent gastric tissue in the esophagus. In addition to th®ies were included in the database. The patients were diag-
association with reflux disease, the association betweefosed with CLE between 1979 and 1998, and surveillance
adenocarcinoma and Barrett's esophagus was well estaghdoscopies were performed at an interval of 1 to 2 years.
lished by the 1970878 By the late 1980s it was clear that The presence of specialized intestinal metaplasia in the
specialized intestinal metaplasia was the epithelial type thd¢LE was determined at baseline _endo_scopy. The e_ndpoint
especially predisposes patients to cancer developfnéht. of this study was the detection of intestinal metaplasia, and
These observations lead to further refinement of the definifurther evaluation of the surveillance program was not
tion of Barrett's esophagus to include only patients withUndertaken. _ . _

intestinal metaplasia in segments of columnar lining of 3cm  Patients in whom no intestinal metaplasia could be found

or more. In the 1990s the parallel increase in the incidencd€SPité multiple biopsy samples from the CLE on the two

of adenocarcinoma of the esophagus and the esophagogé'é‘f‘t endoscopies were considered to be free from intestinal

tric junction*? led to an interest in metaplastic processes inmetapIaS|a. The formation of goblet cells, the hallmark of

the junctional area. Today it is generally accepted thatntestinal metgplasia and Ba(rett’s esophagus, was studied
dysplasia and adenocarcinoma also occur in segments i 69 such paﬂgnts by evaluating the occurrence of mtestmal
intestinal metaplasia shorter than 3 cm. This has led to th etaplasia during the supsequent suryeﬂlance endoscopies.
present definition of Barrett's esophagus, which includes he occurrence pf mtestunal metaplas[a was compared be-
patients with intestinal metaplasia in a segment of CLE Oftween patients with medically and surgically treated gastro-
any length esophageal reflux disease.

Because of its association with adenocarcinoma, only
patients with intestinal metaplasia are recommended foEndoscopy
regular endoscopic and histologic surveillaiéé? To as-

: i . i . All patients underwent a complete systematic endoscopic
sess the magnitude of the risk for malignancy, it is essem'aéxamination of the duodenum, pylorus, stomach, and esoph-
to know the histologic type of the columnar mucosa. Pa- ' ’ '

agus. A CLE was suspected when the squamocolumnar

tients in whom no intestinal metaplasia is found are generJ'unction or any part of its circumference extended above the

ally not recommended for endoscopic surveillance. How-gaqyric rugal folds. This included an irregular squamoco-

ever, many of these patients may still be at increased risk qf, ,nar junction with tongues of columnar mucosa extend-
esophageal adenocarcinoma because intestinal metaplaﬁ;@ into the esophagus. The presence of a CLE was con-
may be missed as a result of sampling error. Others maymeq on histologic evaluation of the biopsy specimens.
develop intestinal metaplasia with time, subjecting the paTpe extent of the CLE segment was defined as the distance
tient to an increased risk of malignancy. from the gastroesophageal junction to the location of the
Barrett's esophagus has been postulated to be the result gighest point of the squamocolumnar junction. The histo-
damaged squamous epithelium being replaced by cardiac g§gic type of the columnar mucosa was evaluated on mul-
junctional-type mucosa within which, over time and with tjpje piopsy samples of the CLE on each surveillance en-
persistent inflammation, intestinal metaplasia devetSp®.  doscopy. No specific biopsy protocol was used before 1984,
Patients with segments of pure cardiac mucosa, over tim@hen a policy of four-quadrant biopsy samples every 2 cm
and under the proper luminal conditions, may develop in-along the length of the metaplastic mucosa was introduced.

testinal metaplasia and its associated risk of progression Between 1979 and 1984, four patients were included in the
dysplasia and adenocarcinoma. If this holds true, the prostudy.

cess of goblet cell formation could be stopped with abolition
of reflux. .

The aim of this study was to evaluate the prevalence Oﬁlstology
intestinal metaplasia in patients with varying lengths of The biopsy specimens were fixed in 10% buffered for-
CLE during long-term endoscopic and histologic surveil-malin, embedded in paraffin, sectioned, and mounted on
lance. Further, we wanted to determine whether completslides using standard technique. Slides were stained with
prevention of reflux with antireflux surgery is more effec- hematoxylin and eosin and analyzed for the histologic type
tive than standard medical treatment in preventing the deef the epithelium. Fundic mucosa was characterized by
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glands that contained parietal and chief cells but weré

devoid of mucous cells, except those lining the surface and Table 1. DEMOGRAPHIC AND CLINICAL

foveolar region. Cardiac mucosa was characterized by DATA
glands composed entirely of mucous cells without any panumber 177
rietal or chief cells. Intestinal metaplasia, which was iden-Years of diagnosis 1979-1998
tified by the presence of a columnar epithelium with aGender (M:F) 134:43
villiform surface, mucous glands, and well-defined gobletmec"!an age . 57.3 (48.3-68.0)
.. . . . edian length of columnar-lined esophagus 3 (2-5)
cells, was distinguished from fundic and cardiac mucosa. yiegian number of endoscopies per patient 4 (4-6)
Median time of surveillance (years) 5.1 (3.5-7.9)
ing i 1.4(1.0-1.7
Postoperative pH Monitoring girrg(taig:%flT;igjls(;riap:fgms (years) 14.0 210(?0—21).0)
_ All patients undergoing antireflux surgery had the ?ﬁec'Dga;:cO;a?i;:;zil,ﬁ ﬂjiterzggigeai?a)gomsts 22'8 <32_£%$1'O>
tiveness of the procedure evaluated by postoperative ZZEO. of patients with proton pump inhibitors 153 (86.4%)

hour pH monitoring 6 months after surgery. Abnormal prevalence antireflux surgery 62/177 (35.0%)
esophageal acid exposure was diagnosed when more than
3.4% of the monitored time was spent at less than pH 4.0values are reported as median (interquartile range).

Statistical Analysis exceeding 4 cm in length after two to four endoscopies.

Values are reported as medians and interquartile rangdsigure 2 shows the relationship between the time to detect
unless otherwise stated. The Fisher exact test was used ittestinal metaplasia and the extent of CLE. Intestinal meta-
compare proportions between two groups. The Mann-Whitplasia tended to be detected early in patients with long
ney test was used to compare continuous data between tveegments of CLE, whereas in patients with shorter seg-
groups. Survival curves were constructed using the Kaplanments, intestinal metaplasia was also detected late in the
Meier method, counting the cases of intestinal metaplasiaourse of endoscopic surveillance.
detection as events and the remainder as censored as of theSixty-nine patients were considered to be free from in-
last day of endoscopic surveillance. Survival curves werdestinal metaplasia because no evidence of intestinal meta-
compared by the log-rank method. Binary logistic regresplasia was found on the first two endoscopies despite mul-
sion analysis was performed to estimate relative risks for théiple biopsy samples from the CLE. During the course of
development of intestinal metaplasia. The factors evaluatedndoscopic surveillance, 35 of these patients developed
in the logistic regression were age, gender, body masmtestinal metaplasia. There was no difference in the median
index, history of tobacco use, duration of reflux symptoms,age between patients who developed intestinal metaplasia
number of surveillance endoscopies, duration of surveilversus those who did not (56.1 vs. 53.1 yed&ss .374).
lance, median surveillance interval, previous cholecystecThe median duration of reflux symptoms, however, was
tomy, length of hiatal hernia, length of CLE, and previoussignificantly longer in patients who developed intestinal

antireflux surgery. metaplasia (10.5 vs. 15.0 yeaB,= .01). Figure 3 shows
the intestinal metaplasia-free survival rate in patients with
RESULTS no intestinal metaplasia on the first two endoscopies. The

median time to develop intestinal metaplasia was 6.2 years.

Demographic and clinical data of the study population are Forty-nine of the 69 patients with no intestinal metaplasia
shown in Table 1. Fifty-two percent (89/177) of the patientson the first two endoscopies were treated with chronic
had intestinal metaplasia found on the first surveillanceacid-suppression therapy and 20 patients underwent antire-
endoscopy. A median of eight biopsy specimens was obflux surgery (18 open and 2 laparoscopic Nissen fundopli-
tained per endoscopy. The prevalence of intestinal metaplaations). All patients undergoing antireflux surgery were
sia on the first endoscopy was 30.5% in patients with shorteceiving acid-suppression therapy before surgery. Demo-
segments (1-2 cm) of CLE and increased with increasingraphic and clinical data of these patients are shown in
length of CLE; it was 88.9% in segments longer than 6 cmTable 2. The surgically treated patients were significantly
(Fig. 1). younger than the patients receiving medical treatment (

The prevalence of intestinal metaplasia increased with01). All patients who underwent antireflux surgery had the
increasing number of surveillance endoscopies. Figure gffectiveness of the procedure evaluated by 24-hour esoph-
shows the cumulative prevalence of intestinal metaplasia foageal pH monitoring 6 months after surgery. The median
the first six endoscopies. The cumulative prevalence ofime spent at less than pH 4.0 after surgery was 0.4%, and
intestinal metaplasia in patients with CLE segments of 1 teesophageal acid exposure was restored to normal in 19
2 cm and 3 to 4 cm increased from 30.5% and 44.8% tgatients (95%); one patient continued to have abnormal
63.6% and 88.9%, respectively, after six endoscopies. Inesophageal acid exposure 6 months after surgery. The in-
testinal metaplasia was found in all patients with segmenttestinal metaplasia-free survival in patients with medically
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Figure 1. Cumulative prevalence of intestinal metaplasia during endoscopic surveillance (endoscopies
one through six) in patients with varying lengths of esophageal columnar lining. The lengths of columnar
lining were 1 to 2 cm (A), 3to 4 cm (B), 5 to 6 cm (C), and longer than 6 cm (D). The number of patients at
each endoscopy is denoted within the bars.

and surgically treated reflux disease is shown in Figure 4.
Intestinal metaplasia occurred significantly less frequently
in patients with surgically treated reflux disease. The me 14'_
dian time to develop intestinal metaplasia was 5.3 years i |
patients with medical therapy but could not be calculated ir ] r=0.472
patients who underwent antireflux surgery because onl'E 1o o P <0.001
four patients developed intestinal metaplasia. The binang 1
logistic regression analysis showed that no factor was assig 87
ciated with an increased risk of developing intestinal meta-‘s
plasia, whereas a previous antireflux procedure was inde%
pendently associated with a decreased risk of intestineg
metaplasia development (Table 3). The relative risk was~
0.097, equivalent to a 10.3-fold decreased risk of develop
ing intestinal metaplasia in the patients with surgically
treated reflux disease.

0 2 4 6 8 10 12 14 16

Time to IM (years)
DISCUSSION

L . . Figure 2. The relationship between the length of esophageal colum-
This is the first study to quantify the occurrence of najining and the time to detect intestinal metaplasia in patients with no

intestinal metaplasia during endoscopic surveillance of paintestinal metaplasia on the first endoscopy.
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Figure 3. Kaplan-Meier curve for the intestinal metaplasia-free survival Figure 4. Kaplan-Meier curve comparing the intestinal metaplasia-

during endoscopic surveillance of patients with no evidence of intestinal free survival during endoscopic surveillance of patients with medically

metaplasia on the first two endoscopies (n = 79). and surgically treated reflux disease. The patients had no evidence of

intestinal metaplasia on the first two endoscopies.

tients with CLE. In this study the cumulative prevalence of
intestinal metaplasia increased with increasing number obf CLE, and that these patients rapidly reach a cumulative
surveillance endoscopies. In patients with 1 to 2 cm of CLE prevalence of 100%, suggest that they have intestinal meta-
the prevalence increased markedly from 30.5% to 63.6%lasia at baseline endoscopy that is missed because of
after six endoscopies. The prevalence of intestinal metaplasampling error. Although intestinal metaplasia was also
sia increased with increasing length of the CLE. In patientsletected early in patients with CLE less than 4 cm in length,
with columnar mucosa exceeding 4 cm in length, the cuit was also found late in the course of endoscopic surveil-
mulative prevalence of intestinal metaplasia rapidly reachethnce in many of these patients. This observation suggests
100% during endoscopic surveillance. that intestinal metaplasia develops with time in many pa-
Detection of intestinal metaplasia in patients in whom notients with short CLE segments.
intestinal metaplasia was found on the first endoscopy can In patients with CLE, it has been recommended that only
be due to two factors. First, it may be the result of samplingthe subgroup of patients with intestinal metaplasia should
error—that is, intestinal metaplasia is present but missed oanndergo a surveillance prografhHowever, the results of
biopsy because of its patchy and focal distribution. Seconahis study suggest that biopsy samples from a single endos-
goblet cells, the hallmark of intestinal metaplasia and Bar-copy, despite an adequate biopsy protocol, are insufficient
rett’'s esophagus, may develop with time within nonintesti-to rule out the presence of intestinal metaplasia. Based on
nalized segments of esophageal columnar mucosa. The obur observations, it can be concluded that patients with CLE
servations that intestinal metaplasia is generally found earlgxceeding 4 cm in length almost invariably harbor intestinal
in the course of surveillance in patients with long segmentsnetaplasia. These patients could be recommended for con-

Table 2. DEMOGRAPHIC AND CLINICAL DATA IN PATIENTS WITH MEDICAL AND
SURGICAL TREATMENT OF REFLUX DISEASE AND NO EVIDENCE OF INTESTINAL
METAPLASIA ON THE FIRST TWO ENDOSCOPIES

Medical Treatment Antireflux Surgery P Value
Number 49 20
Gender (M:F) 35:14 16:4 .56
Median age 56.7 (48.3-71.4) 45.0 (33.4-58.4) <.01
Median length of columnar-lined esophagus (cm) 2 (2-3) 2 (2-3) .09
Median number of endoscopies per patient 6.1 (4.0-6.0) 4.0 (3.3-5.0) 40
Median time of surveillance (years) 6.1 (3.9-8.2) 5.2 (3.9-8.6) 1.00
Duration of reflux symptoms (years) 12.0 (7.5-17.5) 14.0 (9.2-19.7) .37
No. of patients with H, receptor antagonists 4 (8.2%) 4 (20.0%)
No. of patients with proton pump inhibitors 45 (91.8%) 16 (80%)

Values are reported as median (interquartile range).
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Table 3. RELATIVE RISK FOR DEVELOPING INTESTINAL METAPLASIA

Relative Risk 95% Confidence Interval for Relative Risk P Value
Surveillance interval 1.007 0.18-5.77 .994
Body mass index 0.990 0.81-1.21 .921
Tobacco use 1.223 0.25-5.9 .802
Number of endoscopies 1.151 0.47-2.80 .756
Age 0.990 0.94-1.05 727
Length of hiatal hernia 1.116 0.77-1.61 .658
Duration of surveillance 0.826 0.44-1.56 .556
Gender 0.575 0.12-2.66 479
Previous cholecystectomy 0.409 0.05-3.44 410
Length of columnar mucosa 0.707 0.33-1.52 .375
Duration of reflux symptoms 0.903 0.81-1.01 .076
Antireflux surgery 0.097 0.01-0.67 .018

tinued endoscopic surveillance, regardless of the type oflowever, the vast majority of these patients had short
mucosa found on the histopathologic evaluation of the bisegments of columnar mucosa, from which biopsy samples
opsy specimens. The management of patients with shortere easy to obtain, so we believe that a systematic biopsy
lengths of columnar mucosa and no intestinal metaplasia iprotocol with multiple samples of the columnar mucosa on
more challenging because intestinal metaplasia may dewo subsequent occasions would find intestinal metaplasia if
velop with time. The risk of malignant transformation in it were present. Also, it is unlikely that the difference in the
patients with short segments of intestinal metaplasia is stildetection of intestinal metaplasia in patients with surgically
unclear, but if the results of future studies suggest a signifand medically treated reflux disease is explained by sam-
icant risk for malignancy, additional endoscopies in patientgling error, given that the same biopsy protocol was applied
with no intestinal metaplasia should be considered. in both groups.

The formation of goblet cells within nonintestinalized Barrett's esophagus is believed to be the result of injured
columnar mucosa was studied. To avoid the effect of samsquamous epithelium being replaced by cardiac-type mu-
pling error, this was done by determining the occurrence otosa within which, over time and persistent inflammation,
intestinal metaplasia during endoscopic surveillance of paintestinal metaplasia develops:*’ It is possible that pa-
tients in whom no intestinal metaplasia could be foundtients undergoing successful antireflux surgery have better
despite multiple biopsy samples on the two first endoscoeontrol of reflux of gastric contents than patients receiving
pies. Patients with surgically treated reflux disease develstandard medical treatment. This may result in less inflam-
oped intestinal metaplasia significantly less frequently thammation and halting of the process of goblet cell formation.
patients with medically treated disease. The protective efin support of this hypothesis, it has recently been shown that
fect of antireflux surgery on the development of intestinalusing symptom relief as the endpoint of medical therapy of
metaplasia suggested by log-rank analysis was strengthenedtients with Barrett's esophagus is unreliable. Katzka and
on binary logistic regression analysis, in which patients withCastelf* and Ouato-Lascar and Triadafilopouidshave
previous antireflux surgery were 10.3 times less likely toshown that 40% to 80% of patients with Barrett's esophagus
develop intestinal metaplasia. continue to have abnormal esophageal acid exposure despite

The patient with abnormal esophageal acid exposure afteeceiving high doses of proton pump inhibitors. Complete
surgery has thus far not developed intestinal metaplasiaontrol of reflux of duodenal juice may be an important goal
However, the postoperative follow-up is only 1.5 years, andvhen treating patients with CLE. A recent study bipedy
it is therefore likely that this patient is subject to the sameet af° found that patients with intestinal metaplasia in short
high risk for intestinal metaplasia development as the pasegments of CLE, in addition to longer duration of reflux
tients in the medically treated group. Four patients in thesymptoms, had a significantly greater prevalence of abnor-
surgically treated group developed intestinal metaplasia demnal duodenoesophageal reflux than patients without intes-
spite normal results on postoperative esophageal pH montinal metaplasia. It was suggested that the presence of duo-
toring. One of these patients was found to have intestinatlenoesophageal reflux and the duration of reflux might be
metaplasia on the second postoperative endoscopy; the rieaportant in the pathogenesis of intestinal metaplasia. Acid-
maining three patients were found to have it on the thirdsuppression therapy decreases pathologic acid reflux, but
postoperative endoscopy. None of the patients had sympeflux of duodenal juice, although reduced, still exceeds the
toms suggestive of recurrent reflux disease, and the reasonsrmal range in many patiert$. Antireflux surgery has
for intestinal metaplasia in these patients remain unclear. been shown to result in a more reliable elimination of reflux

We recognize the concern that intestinal metaplasia stilbf both acid and duodenal conteffsthus offering a theo-
may have been missed because of its patchy distributiometical advantage in the management of these patients. The
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importance of complete abolition of reflux in patients with philic cytoplasm. Mendes de Amedia ef'aprovided bio-
CLE has been emphasized by Fitzgerald et°akho re-  chemical support for this hypothesis by showing no
cently suggested that the dynamic effects of acid exposurdifferences in intestinal-type proteins between cardiac-type
may effect columnar cell proliferation and differentiation. mucosa and intestinal metaplasia in patients with Barrett's
Using cultured human Barrett's specimens, they showe@sophagus. Their observation defined an intestinal pattern of
that continuous exposure to acidic media at pH 3.5 resultegrotein expression common to these two morphologic types
in increased villin expression, which is a marker for cell of mucosa, suggesting that they were derived from a com-
differentiation, and reduced cell proliferation. A dramatic mon origin.
increase in proliferation occurred when the tissue was ex- The hypothesis that there is a sequential development
posed to short pulses of pH greater than 3.5. Consequentlfrom squamous epithelium to cardiac-type mucosa to intes-
acid exposure may lead to altered growth properties antinal metaplasia in response to acid-induced injury is also
may contribute to the process of intestinalization of columnasupported by the observations of Hamilton and Yardfey.
mucosa. They implied that acid-suppression therapy needs fthey reported on the development of Barrett's mucosa in
be powerful and continuous enough to abolish any acid pulsehe esophagus above the anastomosis in three patients after
and inhibit cell proliferation to allow a more differentiated state esophagogastrectomy. In two, they documented progression
in the Barrett’s epithelium. Ouatu-Lascar e’alonfirmed the ~ from squamous epithelium to cardiac mucosa and subse-
hypothesis that effective intraesophageal acid suppression fguently intestinal metaplasia over 6.3 and 10 years.
vors differentiation and decreases proliferation in biopsy sam- The aim of a surveillance program in patients with CLE
ples from Barrett's mucosa. is to identify dysplastic changes and malignancy in an early,
The pathogenesis of intestinal metaplasia is incompletelpotentially curable stage. Because the risk for malignancy is
understood, but it has been suggested that intestinal metarimarily limited to those with intestinal metaplasia, careful
plasia develops with increasing agfe?® Although patients  histologic examination of the biopsy specimens is essential
in the medically treated group were significantly older thanto select patients for regular endoscopic and histologic
the patients undergoing antireflux surgery, we do not besurveillance. The results of this study indicate that biopsy
lieve that the difference in goblet cell development was duesamples from a single endoscopy, despite an adequate bi-
to the difference in age. First, the process of metaplasia ispsy protocol, are insufficient to rule out the presence of
believed to be a consequence of chronic inflammatisy  intestinal metaplasia. Patients with CLE segments exceed-
it is unlikely that intestinal metaplasia develops with ageing 4 cm in length almost invariably harbor intestinal meta-
alone. Second, when the 35 patients who developed inteplasia and should be recommended for continued endo-
tinal metaplasia were compared with those who did notscopic surveillance, regardless of the type of mucosa found
there was no difference in age. The duration of reflux is aon the histopathologic evaluation of the biopsy specimens.
more likely factor in the development of intestinal metapla-The management of patients with shorter CLE lengths and
sia, because the median duration of reflux symptoms waso intestinal metaplasia is more challenging because intes-
significantly longer in the patients who developed intestinaltinal metaplasia may develop with time. In this study the
metaplasia. median time to develop intestinal metaplasia in these pa-
The results of this study support the hypothesis that théients was 5.3 years. Possibly, patients with nonintestinal-
development of Barrett's esophagus is a two-step procesgzed CLE segments should undergo additional endoscopy
Intestinal metaplasia has been shown to occur in the presfter 5 years to assess the risk of malignancy and to evaluate
ence of inflamed cardiac-type mucosa only and never in théhe need for further endoscopic surveillance. Patients with
rare situation of cardiac-type mucosa that was not insurgically treated reflux disease developed intestinal meta-
flamed3° This suggests that there is an intestinalization ofplasia significantly less frequently than patients receiving
cardiac-type mucosa from repetitive injury to gastric juice,standard medical treatment. Possibly, patients undergoing
which appears to give the mucosa an increased ability tsuccessful antireflux surgery have better control of reflux of
withstand damage from reflux, because the fully intestinal-gastric contents. This may result in less inflammation and
ized mucosa commonly shows minimal inflammation orhalting of the process of goblet cell formation.
reactive change. It is hypothesized that under this stimulus
there is an induced change of the cardiac-type mucosa in
which the cells first undergo enlargement and distentiofReferences
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