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Background: Gastric cardia intestinal metaplasia
(CIM), denoted by goblet cells is common. The fre-
quency of persistent CIM is unknown. Methods: 85
patients with CIM and follow-up endoscopies were
prospectively identified during the time period of
10/6/94–12/21/97. The presence of goblet cells was
the defining feature of CIM, other metaplastic cell
types were not evaluated. All 85 patients initially
had biopsies that straddled the squamocolumnar
junction (SCJ) showed CIM, an otherwise normal
proximal stomach, lower esophagus, and squamo-
columnar junction. The SCJ lay within the 2 cm of
mucosa immediately proximal to the uppermost
gastric fold and overlaid the junction of the tubular
esophagus and the saccular dilatation of the stom-
ach in all patients. The patients underwent endos-
copy for many reasons. They were randomly iden-
tified based on the absence of a hiatal hernia and
the presence of CIM. Results: Ten of the 85 patients
had CIM on repeat biopsy. Among patients with no
CIM in the first repeat endoscopy, the degree of
cardia inflammation decreased between the initial
and first repeat endoscopy, whereas there was no
change in the amount of inflammation among pa-
tients who had CIM in the first repeat endoscopy.
The changes in mean inflammation score was sig-
nificantly different between the two groups (P 5
.024). Twenty-two patients underwent a second re-
peat endoscopy and five had a third repeat endos-
copy. Including all follow-up biopsies, six of the 85
patients (7%) had CIM. Four patients who did not
have CIM on initial repeat endoscopy had CIM on
their second repeat endoscopy, probably reflecting
sampling issues. None of the biopsies had dysplasia.
Conclusions: Cardia inflammation is a stimulus for
cardia intestinal metaplasia, and a reduction in in-

flammation may allow the metaplastic mucosa to
revert to normal.
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Gastric cardia intestinal metaplasia (CIM), defined
as goblet cells within cardia mucosa, is a recently
described pathologic process that occurs in 6 to
57% of patients with normal squamocolumnar
junction regions (1–24). Although the columnar ep-
ithelium of Barrett’s esophagus is thought not to
significantly regress, it is unknown whether CIM
represents a permanent or reversible metaplasia.
Cardia intestinal metaplasia may have the potential
to undergo metaplasia back to its original nonin-
testinalized epithelium.

This study examines histology of follow-up cardia
biopsies of 85 patients who had CIM on initial en-
doscopy to address these questions.

MATERIALS AND METHODS

Eighty-five patients with normal gastroesopha-
geal anatomy and a gastric cardia biopsy that con-
tained intestinal metaplasia, defined as the pres-
ence of goblet cells, were prospectively identified
during the time period of October 6, 1994 to De-
cember 21, 1997 from the file of the William Beau-
mont Hospital Surgical Pathology Department.
Only goblet cells were evaluated; no other meta-
plastic cell types that have been described in Bar-
rett’s esophagus were studied. All patients under-
went upper endoscopy for upper gastrointestinal
symptoms, had endoscopically normal gastro-
esophageal anatomy, and had biopsies of the an-
trum, cardia, and lower esophageal squamous mu-
cosa. All patients came from the practices of eight
gastroenterologists. Patients who had prior gastric
or esophageal surgery were excluded.

The anatomy of the proximal stomach and lower
esophagus was extracted from endoscopy reports
and discussions with gastroenterologists, who, if
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necessary, reviewed the endoscopic photographs of
the gastroesophageal junction. Definitions of nor-
mal gastroesophageal anatomy were strictly and
rigidly applied. All patients included in the study
initially had a normal proximal stomach, lower
esophagus, and squamocolumnar junction (Z-line).
The squamocolumnar junction lay within the 2 cm
of mucosa immediately proximal to the uppermost
(proximal) gastric fold and overlaid the junction of
the tubular end of the esophagus and the saccular
dilatation of the stomach. No patients had a prom-
inent or exaggerated squamocolumnar junction in
which a columnar mucosa tongue greater than 1 or
2 mm extended into the lower esophagus. The pa-
tients underwent endoscopy for many reasons, and
were randomly identified based on the absence of a
hiatal hernia and the presence of CIM. Inclusion in
the study required at least one repeat endoscopy.
Patients were also excluded from the study if the
presence or absence of specific anatomic features
and relationships were not mentioned in the pro-
cedure notes or were not clear from the retroflexed-
positioned photographs. In order to maintain a
cautious and conservative approach to patient in-
clusion in the study, patients were excluded if there
was possibility that a short tongue of columnar
mucosa extended above the junction of the saccular
stomach and tubular esophagus for a distance
greater than 2 mm. Specific symptom information
was not recorded. Excluding the specific descrip-
tions of the gastroesophageal junction, endoscopic
appearances in relation to categorizing the nature
of any inflammation of the lower esophagus and
stomach were not used in the study.

All patients initially had a biopsy that straddled
the squamocolumnar junction composed of squa-
mous and columnar mucosa via retroflexed endo-
scope. Most patients also had an additional pure
squamous mucosa biopsy procured from the lower
2 cm of the esophagus, and a biopsy fragment com-
posed only of columnar mucosa from the cardia
region within 1 cm below the squamocolumnar
junction. Tissue was submitted in Hollande’s solu-
tion. All the blocks were cut in an identical manner.
Three levels were cut, with approximately 200 mm
between each level.

The following histologic features within the car-
dia mucosa were examined:

Gastric cardia inflammation
Classifications were noted as mild, moderate, or

marked using the written criteria and color draw-
ings of the visual analogue scales provided within
the updated Sydney Gastritis Classification system
(25). For comparison and statistical purposes, mild
inflammation was given a value of 1, moderate in-
flammation was given a value of 2, and marked
inflammation was given a value of 3.

Amount of gastric cardia intestinal metaplasia
Intestinal metaplasia was defined as the presence

of goblet cells. All biopsies had Alcian blue, pH 2.5
stains to confirm the presence of goblet cells. The
amount of intestinal metaplasia was classified as
focal (goblet cells within one foveola or gland),
moderate (goblet cells within 2 to 5 foveola or
glands), or extensive (goblet cells within more than
5 glands).

Almost all of the patients initially had tissue pro-
cured from esophageal squamous mucosa that ac-
companied gastric cardia mucosa biopsies in the
same container and from the gastric antrum that
was placed in a separate specimen container. The
amount of esophageal squamous GERD changes,
cardia Helicobacter pylori infection, and gastric an-
trum inflammation and Helicobacter pylori infec-
tion was quantified in these biopsies, and are re-
ported in a prior study (26). Too few patients had
repeat esophageal squamous or gastric antrum tis-
sue biopsies to allow for meaningful comparisons
and analyses. Therefore, this study was restricted to
the changes within cardia and SCJ mucosa. Thirty-
five patients (41%) had Helicobacter pylori identi-
fied in their antral biopsies.

All of the biopsies were procured with standard,
2.2-mm (closed) cup, standard biopsy forceps. The
initial endoscopic biopsies were randomly reviewed
as a single group, and the repeat endoscopic biop-
sies (from all of the endoscopies) were randomly
reviewed as a second group. The histology of the
patient’s initial endoscopic biopsies was unknown
when the repeat endoscopic biopsies were being
reviewed. Which of the repeat endoscopies was also
unknown when the review of the repeat endoscopic
biopsies was being performed.

RESULTS

Initial Endoscopy
The median and mean ages at the time of the

initial endoscopy were 58 and 55 years, respectively
(range, 29 to 74; standard deviation, 10.8 years).
Fifty-eight patients (68%) were male. The median
number of cardia tissue fragments examined per
patient was two (range, one to four).

All patients, by definition of patient inclusion in
the study, had goblet cells in the gastric cardia in
the initial biopsy. Fifty-six (66%) patients had focal
gastric cardia goblet cells, 27 (32%) had moderate
goblet cells, and two (2%) had extensive goblet cells.
Cardia intestinal metaplasia was present on one
biopsy tissue fragment in all of the cases with focal
and moderate numbers of goblet cells. Goblet cells
were present on two biopsy tissue fragments in one
of the two patients with extensive goblet cells, and
on three biopsy tissue fragments in the other. The
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amount of cardia intestinal metaplasia was similar
between section levels in all of the cases with mod-
erate or extensive cardia intestinal metaplasia. The
amount of cardia intestinal metaplasia was similar
between section levels in all of the cases with mod-
erate or extensive cardia intestinal metaplasia.
However, it was found on only one of three levels in
two biopsies, and two of three levels in one biopsy
that had focal intestinal metaplasia.

All of the biopsies had the appearance of incom-
plete intestinal metaplasia, consisting of gastric fo-
veolar, columnar, and goblet cells. None of the bi-
opsies had complete intestinal metaplasia with
columnar absorptive and goblet cells (27–30).

Seven patients (8%) had no cardia inflammation,
34 (40%) had mild inflammation, 35 (41%) had
moderate inflammation, and nine (11%) had
marked inflammation (Table 1). The amount of in-
flammation was similar between the biopsy frag-
ments. The goblet cells were present in the tissue
fragment with the greatest amount of inflammation
in eight of the nine cases with marked inflamma-
tion. There were no appreciable associations be-
tween the amount of cardia intestinal metaplasia
and the amount of cardia inflammation (P 5 .36).

First Repeat Endoscopy
All 85 patients had a repeat endoscopy that was

performed at mean and median time periods of
2.07 and 1.98 years after the first endoscopy, re-
spectively (range, 14 weeks to 4.3 years; standard
deviation, 0.89 years). The median number of gas-
tric cardia tissue fragments per patient was three
(range, one to seven; standard deviation, 1.34). Ten
patients had gastric cardia intestinal metaplasia on
repeat endoscopy. The median time interval be-
tween endoscopies in these 10 patients was 1.13
years (range, 43 weeks to 2.9 years; standard devi-
ation, 0.60 years). Four patients had focal intestinal
metaplasia, five had moderate, and one had exten-
sive. Cardia intestinal metaplasia was present in a
single biopsy fragment in the four patients with
focal and five patients with moderate intestinal

metaplasia. Cardia intestinal metaplasia was
present in three of six biopsy fragments in the pa-
tient with extensive cardia metaplasia. The amount
of cardia intestinal metaplasia was similar between
section levels in all of the cases with moderate or
extensive cardia intestinal metaplasia. The amount
of cardia intestinal metaplasia was similar between
section levels in all of the cases with moderate or
extensive cardia intestinal metaplasia. However, it
was found on only one of three levels in one biopsy
from the repeat endoscopy biopsies.

Twenty-six patients (31%) had no cardia inflam-
mation, 46 (54%) had mild inflammation, 13 (12%)
had moderate inflammation, and no patients had
marked inflammation (Table 1). The amount of car-
dia inflammation was similar in all of the biopsy
fragments from each patient. Cardia intestinal
metaplasia was absent in all 26 patients with no
cardia inflammation. Four of the 46 (9%) patients
with mild inflammation, and six of the 13 (46%) of
the patients with marked cardia inflammation had
cardia intestinal metaplasia. The amount of inflam-
mation was similar in the different biopsy frag-
ments in the patients with moderate and mild in-
flammation. The biopsy tissue fragment(s) with
cardia intestinal metaplasia did not contain an ap-
preciably greater amount of inflammation than did
those without cardia intestinal metaplasia.

Eight patients had one to three, 1- to 2-mm
long tongues of columnar mucosa that possibly
extended into the lower esophagus that were not
seen on initial endoscopy. The gastroenterologist
who performed the initial and repeat endoscopy
was the same in all eight patients. On interroga-
tion of the gastroenterologist, these tongues were
equivocally abnormal in three patients, and
within the spectrum of normal anatomy in five
patients. Four of these eight patients had intesti-
nal metaplasia in the gastric cardia biopsies that
were procured from these regions. The histology
of these biopsies was identical to the initial en-
doscopic biopsies.

TABLE 1. Cardia Inflammation and Intestinal Metaplasia

Cardia Inflammation
None Mild Moderate Marked

Initial endoscopy
N 5 85 7 34 35 9
Number with intestinal metaplasia 7 (100%) 34 (100%) 35 (100%) 9 (100%)

First repeat endoscopy
N 5 85 26 46 13 0
Number with intestinal metaplasia (%) 0 4 (9%) 6 (46%) 0

Second repeat endoscopy
N 5 22 2 19 1 0
Number with intestinal metaplasia (%) 1 (50%) 6 (32%) 0 0

Third repeat endoscopy
N 5 5 2 3 0 0
Number with intestinal metaplasia (%) 0 3 (100%) 0 0
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Second Repeat Endoscopy
Twenty-two patients underwent a second repeat

endoscopy, including all ten patients with CIM on
the first repeat endoscopy. The median time period
of this endoscopy after the initial endoscopy was
3.1 years (range, 1.1 to 4.6 years; standard deviation,
0.97 years). The median time period of this endos-
copy after the first repeat endoscopy was 1.75 years
(range, 0.1 to 3.5 years). The median number of
gastric cardia tissue fragments was four (range, one
to six; standard deviation, 1.0). Seven of the 22
patients had CIM, three had focal, and four had
moderate amounts. One of the two patients with no
cardia inflammation had cardia intestinal metapla-
sia and six of the 19 patients (32%) with mild in-
flammation had intestinal metaplasia (Table 1).

All eight patients who had a short tongue of co-
lumnar mucosa in the first repeat endoscopy un-
derwent a second repeat endoscopy. The tongues of
columnar mucosa were not seen on the second
repeat endoscopy in seven patients. No cardia in-
testinal metaplasia was present in the second re-
peat endoscopy cardia biopsies in these seven pa-
tients. One of these eight patients, who had a short
tongue of columnar mucosa in the first repeat en-
doscopy, had an identical, single broad based,
2-mm tongue of columnar mucosa that possibly
extended into the lower esophagus. A second pa-
tient, who had a normal cardia with CIM on the
previous biopsy also had a single, broad based,
2-mm tongue of columnar mucosa that possibly
extended into the lower esophagus. The same gas-
troenterologist performed all three endoscopies in
each patient. The gastroenterologists thought that
the columnar tongue in each patient was equivo-
cally abnormal and within the spectrum of normal
anatomy. The biopsies from the columnar tongue
and cardia were submitted in the same container
for each patient and were comprised of nonin-
flamed cardia mucosa without intestinal metapla-
sia. The final conclusion was that the short, broad
based, columnar tongues were part of a prominent,
wavy, but normal SCJ.

Third Repeat Endoscopy
Five patients underwent a third repeat endos-

copy, a median of 4.4 years after the initial endos-
copy (range, 3.1 to 4.7 years; standard deviation,
0.62 years). The median time interval between this

endoscopy and the second repeat endoscopy was
1.45 years (range, 0.8 to 2.0 years). The median
number of cardia tissue fragments was four (range,
three to five). Three of the five patients had CIM,
which was moderate in two and extensive in one.
Two patients had no cardia inflammation. Three
patients had mild inflammation, all of which had
cardia intestinal metaplasia (Table 1). Tongues of
columnar mucosa were not seen in the lower
esophagus in any of the five patients.

Inflammation and Cardia Intestinal Metaplasia
The mean amount of cardia inflammation in ini-

tial biopsy specimens was similar between patients
with and without intestinal metaplasia in first re-
peat endoscopy cardia biopsies (1.7 and 1.5, respec-
tively) (Table 2). The mean amount of the first re-
peat endoscopy cardia inflammation was 0.7 in
patients with no cardia intestinal metaplasia on
first repeat endoscopy biopsies, and 1.6 in patients
with cardia intestinal metaplasia. The change in
mean inflammation score was significantly differ-
ent between patients with no intestinal metaplasia
in the first repeat endoscopy biopsies and patients
with intestinal metaplasia in the first repeat endos-
copy cardia biopsies (Jonckhere-Terpstra, three-
row test, exact P value 5 .024). Comparisons be-
tween subsequent endoscopic biopsies were not
done because of the small number of patients.

Temporal Relationships of Cardia Intestinal
Metaplasia

Figure 1 shows an overall schematic flow chart of
cardia histology from all of the endoscopies. In-
cluding all the repeat endoscopic procedures, six of
the 85 patients (7%) had cardia intestinal metapla-
sia on biopsies from their final endoscopy which
occurred a mean and median of 2.6 and 2.4 years
after the initial endoscopy respectively (range, 0.53
to 4.7 years; standard deviation, 1.02 years).

Figure 2 shows the detailed, subsequent biopsy
results of the 10 patients with CIM on the initial
repeat endoscopy. All 10 patients had a second
repeat endoscopy, of which three had CIM. Two of
these three patients had a third repeat endoscopy,
both of which also had CIM.

Figure 3 shows the detailed, subsequent biopsy
results of the 75 patients with no cardia intestinal

TABLE 2. Inflammation Among Patients With and Without Cardia Intestinal Metaplasia on First Repeat Endoscopy

Mean Inflammation Score

No Intestinal Metaplasia on
First Repeat Endoscopy

Intestinal Metaplasia Present on
First Repeat Endoscopy

Initial endoscopy 1.7 1.5
First repeat endoscopy 0.7 1.6
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metaplasia on the initial repeat endoscopy. Twelve
of the 75 patients underwent a second repeat en-
doscopy. Cardia intestinal metaplasia was present
in four of these 12 patients. Of the four patients
with cardia intestinal metaplasia on a second re-
peat endoscopy, two had a third repeat endoscopy,
in which one had cardia intestinal metaplasia, and
one had no cardia intestinal metaplasia.

Epithelial Dysplasia
Dysplasia or indefinite for dysplasia epithelial

changes were not seen on any of the initial or
repeat endoscopy gastric cardia biopsies in the
study.

Intraobserver Variation
All of the initial and first repeat endoscopic biop-

sies were mixed together, reevaluated in a blinded
manner, and scored for the amount of cardia in-
flammation approximately 12 mo after the last first
repeat biopsies were evaluated. The simple and
weighted kappa statistics values from the symmetry
test comparing the inflammatory scores between
the two reviews were 0.59 and 0.61, respectively.
The change in mean cardia inflammation scores
between the initial and first repeat endoscopies was
compared using the inflammatory scores from the
blinded reevaluation of the biopsies. Identical to
comparison using the first set of cardia inflamma-
tion scores, the mean cardia inflammation score
was significantly different between patients with no
intestinal metaplasia in the first repeat endoscopy
biopsies and patients with intestinal metaplasia in
the first repeat endoscopy cardia biopsies
(Jonckhere-Terpstra, three-row test, exact P value 5
.046).

DISCUSSION

This study found that persistent cardia intestinal
metaplasia was present on repeat endoscopy in 7%
of 85 patients who had cardia intestinal metaplasia
on initial endoscopy. These results are similar to
those of DeMeester et al. (31) who noted the disap-
pearance of CIM after fundoplication surgery in 11
of 15 (73%) patients, but are opposite those of a
recent study of 251 patients who were followed for
6 mo after completion of Helicobacter pylori ther-
apy (32). The authors of the latter study reported
the highest percentage of patients with CIM in the
literature. Forty-four percent of patients had CIM at
the start of their study, which increased to 55% at
the six-month endoscopy, despite significant de-
creases in cardia inflammation. The results of this
study are questionable because these authors also
reported that 18.7% of the patients had cardia dys-
plasia at the start of the study, which decreased to
2.4% at the six-month endoscopy. Another small
study published in abstract form reported persis-
tence of CIM among four patients treated with anti-
Helicobacter pylori therapy (33).

Cardia intestinal metaplasia in repeat endoscopic
biopsies was significantly associated with greater
amounts of inflammation compared to biopsies
with no intestinal metaplasia. The amount of initial
and first repeat cardia inflammation were almost

FIGURE 1. Course of cardia intestinal metaplasia (CIM) from initial
through repeat endoscopies. Of the 85 patients with CIM on the initial
endoscopy, only six had persistent CIM on repeat endoscopy.

FIGURE 2. Course of the 10 patients with CIM on initial repeat
endoscopy. Three of the 10 patients had CIM on second or third repeat
endoscopies.

FIGURE 3. Course of the 75 patients without CIM on initial repeat
endoscopy. Cardia intestinal metaplasia was present again in four
patients on second repeat endoscopy, and absent in one of the two
patients who underwent a third repeat endoscopy. These fluctuations
may be the result of sampling bias.
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identical among those patients with cardia intesti-
nal metaplasia on repeat endoscopy. However, CIM
was absent in all of the patients with no cardia
inflammation on repeat endoscopic biopsies. In
those without CIM who continued to have cardia
inflammation on the repeat biopsy, cardia inflam-
mation was significantly less than that in the initial
cardia biopsy in which cardia intestinal metaplasia
was present. Cardia intestinal metaplasia has been
related to the amount of cardia inflammation in
other studies (5, 22, 26). Taken together, these re-
sults suggest that cardia inflammation is a stimulus
for cardia intestinal metaplasia, and a reduction in
inflammation may allow the metaplastic mucosa to
revert to normal. The median time period between
initial and repeat endoscopy in which the majority
of patients showed regression of their CIM was 2.07
years. Cardia intestinal metaplasia may be a non-
specific response to cardia inflammation rather
than a reaction to a specific etiologic agent (33, 34).

It will be interesting to observe this group of
patients over a long time period in regard to iden-
tifying which subgroups of patients, if any, will de-
velop epithelial dysplasia. Once the cardia mucosa
has demonstrated the ability to produce goblet
cells, is there an increased risk of epithelial dyspla-
sia after the goblet cells have disappeared? Possibly,
it is not the presence of CIM in a single endoscopy,
but rather persistent CIM that puts a patient at risk
for developing epithelial dysplasia. Patients with
Barrett’s esophagus may be at greater risk for de-
veloping dysplasia that those with transitory CIM
because Barrett’s esophagus is a relatively perma-
nent metaplastic mucosa. In this vein, the future
definition of patients who are at increased risk for
developing adenocarcinoma of the lower esopha-
gus may be based on the documentation of persis-
tent intestinal metaplasia of the cardia-lower
esophageal region. The controversies surrounding
the endoscopic, anatomic, and histologic defini-
tions of short segment Barrett’s esophagus versus a
normal cardia with goblet cell metaplasia may dis-
appear as additional follow-up studies are per-
formed (35). The six patients with persistent CIM in
this study have been placed in Barrett’s esophagus
type endoscopic surveillance programs (36). The
true incidence of persistent or “reappearing” CIM is
unknown given the uncontrolled nature (see be-
low), and the short follow-up period of this study.
This topic requires additional study in which fac-
tors such as endoscopy technique and interval, bi-
opsy locations, number of tissue fragments pro-
cured, and number of slides and levels evaluated
are controlled.

There are several limitations to this study of
which readers should be aware so that over inter-
pretation and inappropriate conclusions are not
drawn. First, it was not a controlled study. The

number of biopsies procured from each patient
reflects community practice standards, including
differences between gastroenterologists. The detec-
tion of CIM is dependent on the number of biopsies
taken. A greater number of biopsy specimens influ-
ences the detection of CIM (5, 9). Sampling biases,
including the number of repeat endoscopies and
number of biopsy tissue fragments procured from
each patient in this study, undoubtedly impacted
the results. Sixty-three of the 75 patients (84%) who
had no CIM on initial repeat endoscopy had no
additional endoscopies, whereas four of the 12 pa-
tients (33%) who underwent a second repeat endos-
copy had CIM. This is probably the underlying
cause of “reappearance” of CIM in four patients on
their second repeat endoscopy, whereas it was not
present in their initial repeat endoscopy. Second,
this study does not address what, if any, medica-
tions the patients were on before initial endoscopy,
and the type of medical therapy that was used after
the initial endoscopy. Third, the reasons that the
repeat endoscopies were performed were not avail-
able, for reasons identical to those in the previous
point. Fourth, this study contains only a few pa-
tients with follow-up endoscopy periods of approx-
imately 3 years, and even fewer with periods of 4
years. The long-term dysplasia risk among patients
with CIM remains to be defined. Lastly, eight gas-
troenterologists performed the endoscopies, which
probably introduced variations in definitions de-
spite standardization discussions regarding ana-
tomic landmarks and endoscopic descriptions.
Smaller numbers of gastroenterologists would have
been optimal for a controlled study. A minority of
patients had different persons performing the ini-
tial and repeat endoscopies; all these patients had
normal gastroesophageal junction anatomy. The
gastroenterologist performing the initial and repeat
endoscopies was the same individual for all the
patients who had equivocal short tongues of co-
lumnar mucosa in the repeat biopsies.

This study is noteworthy because the patients
were selected for their normal esophagogastric
anatomy. Some authors have included short
tongues of columnar mucosa in the lower esopha-
gus as normal, and many patients have had hiatal
hernias. Both of these conditions can hamper the
assessment of normalcy and the distinction be-
tween a normal, but exaggerated squamocolumnar
junction and short segment Barrett’s esophagus
(37). As pointed out by other authors, semantics
and definitions can become problematic and ob-
scure authors results (37, 38).

In conclusion, 93% of patients with CIM on initial
endoscopy had no CIM on repeat endoscopy. An
absence of CIM on repeat endoscopy was associ-
ated with decreased cardia inflammation, suggest-

Gastric Cardia Intestinal Metaplasia (N.S. Goldstein) 1077



ing that the latter is the stimulus for the intestinal
metaplasia.
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Book Review

Kanel GC, Korula J: Liver Biopsy Evaluation—
Histologic Diagnosis and Clinical Correla-
tions, 255 pp, Philadelphia, W.B. Saunders,
2000 ($139).

There are several pathology texts that describe
the histologic features of the diseases that affect
the liver. These require that one already knows
the disease entity. The construction of Drs. Kanel
and Korula’s book is more in keeping with how a
surgical pathologist evaluates a liver biopsy—
after recognizing the different histology findings,
he or she would need to decide what the possible
causes are.

The book is divided into five chapters. Chap-
ter 1 is a short “Introduction” that reviews the
principles of liver biopsy assessment and also
explains the construction and use of the book.
Chapter 2 is titled “Morphological Landmarks in
Liver pathology.” The authors have selected 35
histologic findings, arranged alphabetically,
starting with “Abscess Formation” and ending
with “Vessels (excluding sinusoids). Thrombosis
and Occlusion.” Under each finding there is a
brief discussion, a table listing the possible asso-
ciated diseases, and selected illustrations of the
more common diseases. Chapter 3 is titled “Liver
Diseases: Pathology and Clinical Consider-
ations.” In this section, the diseases (230 in all)

are listed alphabetically and the major histologic
and clinical/laboratory parameters are listed in
table format. Several references also are provided
for each disease entity. In Chapter 4, “Drug-
Induced and Toxic Liver Cell Injury,” the authors
have selected 20 different types of liver injury
under which are listed the various associated
drugs and toxins. Finally, there are more than
1000 references listed in Chapter 5.

This is not the first book organized by histo-
logic findings. However, the strengths and
uniqueness of this book are the inclusion of 230
different diseases with a listing of both major
histologic findings as well as clinical/laboratory
parameters, the good to excellent illustrations,
and the alphabetical organization, which greatly
facilitates the use of the book. Finally, a compre-
hensive and more up-to-date listing of drugs/
toxins that cause liver disease is always useful.

This is probably not the book that one would
use to start to learn about liver pathology. How-
ever, if one has a basic foundation, I think having
a book organized in this way is invaluable.

Kathryn E. Tanaka
Montefiore Medical Center/Albert Einstein

College of Medicine
Bronx, New York
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