
Summary. Pyloric type metaplasia (PYME) as evidence
of chronic mucosal damage, is one of the main
histopathological findings for diagnosing Crohn’s
Disease (CD) in terminal ileum biopsies, according to
the latest guidelines but still frequently underdiagnosed
in routine pathology. Foveolar metaplasia (FOME)
changes in mucosa, another aspect of the chronic post -
inflammatory Ulcer Associated Cell Lineage (UACL),
have only been reported in a few cases. However, their
clinical significance has not been investigated in depth
except in pouchitis. The aim of this study was to
investigate the importance of meticulous study of
terminal ileum biopsies for the recognition of
PYME/FOME as an adjunct finding helpful for the
diagnosis of CD. In the present study, two experienced
gastrointestinal pathologists, have reviewed 105 terminal
ileum biopsies from 105 patients with CD, using a
protocol of 15 sections on average per biopsy. In 21%
(22/105) of cases PYME was recognized and in 4%
(4/105) FOME was also present. PYME/FOME had not
been detected in 83% of these cases in the original
reports. FOME was also identified in terminal ileum
biopsies, a feature not reported previously in CD.
Conclusively, PYME/FOME can be easily missed in
terminal ileum biopsies from patients with suspected or
known CD unless a meticulous study of the histologic

material is carried out combined with awareness of the
pathologist about its importance.
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Introduction

Terminal ileum biopsy is of major importance in
establishing histological diagnosis of Crohn’s disease
(CD) in conjunction with clinical, laboratory, imaging
and endoscopic data. Granulomas, mucosal architectural
alterations, discontinuous chronic or active chronic
inflammation comprise pathognomonic findings for CD,
in the proper clinical setting (Magro et al., 2013;
Langner et al., 2014; Gionchetti et al., 2017). However,
granulomas are detected in only 15-36% of intestinal
biopsies and there is an urgent need for other
morphological findings consistent with CD to establish
the correct diagnosis (Jenkins et al, 1997; Feakins, 2013;
Gionchetti et al., 2017).
Pyloric gland metaplasia (PYME) is a feature

indicative of chronic mucosal damage, commonly
related to mucosal ulceration and repair (Ulcer
Associated Cell Lineage -UACL). UACL is activated by
various stimuli, including infections with helicobacter
pylori related duodenitis being a typical example, drugs
(NSAIDs) or chronic bowel inflammation. (Yokohama et
al, 1977; Prabhu et al, 1994; Longman et al., 2000;
Buisine et al., 2001; Hoffmann, 2004; Yantiss and Odze;
2007; Kaneko et al., 2008; Goldenring, 2018). 
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Although, pyloric metaplasia can be detected
generally in chronic small bowel inflammation, its
diagnostic value is highlighted in CD. PYME presence
in ulcerative colitis (UC) is considered extremely rare as
opposed to the presence of Paneth metaplasia in UC
(Goldenring, 2018). There are few studies with small
number of cases mentioning a very low prevalence of
PYME detection of 1% in UC with back wash ileitis
(Haskell et al, 2005; Yantiss and Odze, 2007) and 15%
in NSAID’s associated ileitis (Lengeling et al., 2003;
Yantiss and Odze, 2007). However, metaplastic changes
were found in up to 40% of pouch biopsies of patients
with UC and restorative proctocolectomy with ileal
pouch-anal anastomosis. In this context, PYME appears
to be a marker for chronic antibiotic-refractory pouchitis
or CD of the pouch (Kariv et al., 2010; Agarwal et al.,
2013; Langner et al., 2014; Ramai et al., 2017). Biopsies
from ileal pouch also present colonic type metaplasia
with villous atrophy and crypt hyperplasia (Langner et
al., 2014; Ascolani et al., 2014). 
PYME in CD has been well described in ileectomies

as well as in 2-27% of ileal biopsies, and the
significance of its detection has been described in
ECCO/ESP histopathology guidelines , ESP histology
paper for inflammatory bowel disease and a few other
reports (Geboes et al, 1998; Koukoulis et al., 2002;
Magro et al., 2013; Langner et al., 2014; Ramai et al.,
2017). 
There is evidence of bidirectional (pyloric type and

foveolar) “mucous cell metaplasia” in CD. Metaplastic
lesions are composed of cells which resemble gastric
gland mucous cells and/or gastric surface mucous cells
(Kushima et al, 1997; Buisine et al., 1999; Longman et
al., 2000; Buisine et al., 2001; Kaneko et al., 2008).
Foveolar metaplasia (FOME) has not been reported in
endoscopic ileal biopsies so far. It seems that the
incidence of detection of these metaplastic changes is
highly variable and dependent on the meticulous study
of the histological specimen (Surawicz, 1982; Langner et
al., 2014). Metaplastic glands are usually few and can be
easily missed, unless a careful examination of multiple
sections is carried out.
The purpose of this study was to evaluate the

incidence of PYME and/or FOME in terminal ileum
biopsies taken from patients with known or suspected
CD and to correlate these results with the typical
histological findings of the disease, as well as the extent
of the histopathological assessment as reflected in the
number of the examined sections.

Materials and methods

For the purposes of this study, we retrieved, from
archives of our private Histopathology Laboratory
“Istodiagnostiki” in Thessaloniki, Greece, 105
consecutive terminal ileum biopsies taken during
ileocolonoscopy from 105 patients with suspected or
known CD, studied for diagnostic purposes from March

2008 to December 2010; both histological reports and
slides were reviewed anonymously. All patients had
clinical, radiological or endoscopic findings compatible
with suspected or known CD. The samples were fixed in
10% neutral formalin for 12 to 24 hours and were then
routinely processed. The study included the
hematoxylin-eosin original slides used for the initial
routine diagnosis. Histochemical PAS/Alcian blue stain
was performed for the initial diagnosis in 3 cases with
questionable PYME or suspected FOME. No additional
sections were cut.
The slides were reviewed for the presence of PYME

and/or FOME by two pathologists experienced in
gastrointestinal pathology (AG, SM), according to the
previously referred morphological criteria for
metaplastic lesions (Kushima et al., 1997; Jenkins et al,
1997; Langner et al., 2014; Gionchetti et al., 2017). The
biopsies in which metaplastic changes were recognized
were further analyzed regarding the following
parameters: 1) the clinical information obtained from the
histological report, with regard to whether CD was
already known to be present or if it was diagnosed for
the first time, 2) the disease location 3) the number of
tissue fragments in the biopsy, 4) the number of sections
containing PYME and/or FOME in relation to the total
number of sections in the biopsy, 5) the presence of
granulomas, not related to crypt injury, 6) the presence
of active chronic or acute active inflammation
(intraepithelial neutrophils, cryptitis, crypt abscesses,
surface epithelial neutrophils, erosion, ulceration), 7)
crypt distortion 8) the description of metaplastic changes
in the original report. 
Results

Pyloric and/or foveolar metaplasia were identified in
22/105 terminal ileum biopsies (21%), of whom 6 (27%)
had known CD, while 16 (73%) were diagnosed for the
first time with CD. The analysis of these 22 biopsies
including demographic data (age and gender), clinical
information and histologic evaluation are shown in Table
1. Patient age ranged from 17 to 64 years old and
regarding their gender,14 of them were males and 8
females.
The cases with known CD had received treatment,

but the medication used was not available in the initial
referral notes, except for one patient (No 6 in Table 1)
treated with mesalazine and azathioprine. One patient
(no 21 in Table 1) underwent colectomy 20 years ago
and was in clinical remission at the time of biopsy. None
of the patients had a history of regular NSAID intake.
In 11 cases endoscopic findings were not available.

In 9 of 22 patients with PYME/FOME CD extended to
the colon, with histological detected lesions. In one of
them there was upper gastrointestinal tract involvement
in stomach and duodenum. Eleven of cases with
PYME/FOME had endoscopically aphthous ulcers,
nodularity or redness in terminal ileum, findings
compatible with active disease; for the remaining cases
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endoscopic findings were not available in the initial
referrals. 
In 18/22 biopsies (82%) only pyloric metaplasia was

found, whereas in 4/22 cases (18%), FOME was present
additionally with PYME. Histochemical PAS/Alcian
blue stain confirmed the presence of metaplastic lesions
in 3 cases with questionable PYME or suspected FOME.
The pyloric glands formed small aggregates near ulcers
and were usually located in the deep lamina propria
(Fig.1). FOME was found in the surface epithelium,
always above the underlying metaplastic pyloric type
glands and was characterized by tall columnar mucous
secreting cells, resembling the foveolar gastric
epithelium (Fig. 2A,B).
Regarding the number of fragments, the biopsies

consisted of 3-12 tissue fragments (with a mean of 6
tissue fragments per biopsy) each. Concerning the
number of serial paraffin sections present on the slides in
each biopsy, this varied from 10 to 24 (with a mean of
15 sections per biopsy). In 8 out of 22 biopsies (36%)
pyloric metaplasia was present in all sections. In 14/22
(64%) biopsies metaplasia was present in 28.5-80%

(mean 51.7%) of the sections. 
Granulomas were detected in only 3/22(14%)

biopsies. Discontinuous chronic inflammation and crypt
abnormalities were present in all cases. In most cases,
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Fig. 1. PYME in ileum biopsy in CD (arrow). Hematoxylin+ Eosin stain.

Table 1. Data from patients with PYME/FOME in terminal ileum biopsies.
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1 M 36 1st diagnosis Not available Terminal ileum, stomach,
duodenum, colon 5 Yes Yes No 8/12 (66) No

2 M 19 1st diagnosis Aphthous ulcers in terminal ileum Terminal ileum 12 Yes Yes No 4/10 (40) No
3 M 45 1st diagnosis Not available Terminal ileum 6 Yes Yes No 12/12 (100) Yes
4 F 36 1st diagnosis Not available Terminal ileum 3 Yes Yes No 10/21 (48) Yes
5 M 58 1st diagnosis Aphthous ulcers in terminal ileum, colitis Terminal ileum, colon 7 Yes Yes No 12/12 (100) Yes

6 F 62
Known CD
mesalazine,
azathioprine

Not available Terminal ileum, colon 7 Yes Yes No 8/18 (44) No

7 M 23 1st diagnosis Not available Terminal ileum, colon 10 Yes Yes No 10/10 (100) No
8 M 17 1st diagnosis Not available Terminal ileum 5 Yes Yes No 16/24 (67) No
9 M 33 Known CD Stenosis of ileocecal valve, colitis Terminal ileum, colon 3 Yes Yes No 6/12 (50) No
10 M 43 Known CD Aphthous ulcers in terminal ileum Terminal ileum 4 Yes Yes No 12/19 (63) No
11 F 42 1st diagnosis Not available Terminal ileum 4 Yes Yes No 6/18 (33) Yes
12 M 42 1st diagnosis Aphthous ulcers in terminal ileum Terminal ileum 4 Yes Yes No 6/21 (28) No
13 M 40 1st diagnosis Aphthous ulcers in terminal ileum Terminal ileum 8 Yes Yes No 10/10 (100) No
14 F 64 1st diagnosis Aphthous ulcers in terminal ileum Terminal ileum 4 Yes Yes No 9/21 (42) No
15 M 39 1st diagnosis Aphthous ulcers in terminal ileum Terminal ileum 5 Yes Yes Yes 9/18 (50) No
16 F 25 1st diagnosis Not available Terminal ileum, colon 7 Yes Yes No 10/10 (100) No
17 F 48 1st diagnosis Nodularity and redness in terminal ileum Terminal ileum 6 Yes Yes No 20/20 (100) Yes
18 F 50 1st diagnosis Not available Terminal ileum 5 Yes Yes 12/12 (100) No
19 M 26 Known CD Not available Terminal ileum, colon 8 Yes Yes Yes 8/10 (80) No

20 M 30 1st diagnosis Aphthous ulcers in terminal 
ileum, rectum redness Terminal ileum, colon 11 Yes Yes No 6/19 (31) No

21 F 38
Known CD in
remission, surgery
20-ye ago

Not available Terminal ileum, colon 3 Yes No No 18/18 (100) Yes

22 M 25 Known CD Aphthous ulcers in terminal ileum Terminal ileum 10 Yes Yes Yes 8/10 (80) No



(21/22), active inflammation was noted. In only one
case, pyloric metaplastic glands were recognized without
active inflammation. This case concerned a 38-year-old
woman with known CD in clinical remission after
colectomy 20 years ago.
The metaplastic changes were described in the

original report in only 6/22 cases (27% or 6% overall).
FOME was originally reported in one case along with
PYME. Four of the cases with metaplastic changes in the
initial report had metaplasia in all serial sections and
only one of them was a known CD. In the remaining 16
cases, PYME was identified during the review of the
slides for the present study. Among cases with PYME
and FOME, one involved the case of the 38-year-old
woman in clinical remission after surgical treatment and
it was the only one without active inflammation but with
discontinuous chronic inflammation and crypt distortion
at the time of biopsy.
Discussion

The diagnosis of CD in terminal ileum biopsies
remains a challenge for the pathologist. The final
diagnosis is usually based on a constellation of clinical,
laboratory, endoscopic and histopathological features.
Although active inflammation and granulomas are the
cardinal morphological findings of CD, the former is not
pathognomonic for the disease and the latter are only
found in a small percentage of cases (Theodossi et al.,
1994; Yantiss and Odze 2007; Feakins, 2013; Langner et
al., 2014). PYME/FOME is a metaplastic response of the
intestinal mucosa to the ulceration and active
inflammation caused by CD. The role of PYME/FOME
in CD has been investigated and discussed by several
authors. There is evidence that these metaplastic changes

constitute an adaptive response of the intestinal mucosa
to the chronic injury caused by the active inflammation
and ulceration in CD (Kushima et al., 1997; Geboes et
al, 1998; Longman et al, 2000; Buisine et al., 2001;
Koukoulis et al., 2002; Kaneko et al., 2008; Feakins,
2013; Goldenring, 2018). Although metaplasia is
indicative of chronic tissue injury, it is emphasized that
chronicity, as evidenced by mucosal structural
alterations, is already present in the first diagnosis of
inflammatory bowel disease (Longman et al., 2000). 
Pathogenetically, the presence of PYME/FOME is

related to the activation of the so called UACL which is
the ubiquitous reparative machinery throughout the GI
tract. As we already have mentioned PYME/FOME can
be detected in ileal injury of variable etiology, including
drugs (NSAIDs), infections (H. pylori, tuberculosis),
chronic radiation injury, diverticulosis, cryptogenic
multifocal ulcerous stenosis enteritis, intussusception,
Behcet’s disease even in Meckel’s diverticulum
(coexisting with CD or ectopic gastric mucosa).
However, its diagnostic value is highlighted in CD (Lee,
1964; Yokohama et al., 1977; Lee, 1986; Prabhu et al.,
1994; Chi and Hanauer, 2003; Yantiss and Odze, 2007;
Hamilton and Arnason, 2015; Setaffy et al., 2015;
Goulart et al., 2016; Goldenring, 2018). Consequently,
its presence as an indication of CD should be evaluated
with caution and always in conjunction with a detailed
clinical history. Evidence of chronicity, such as mucosal
architectural damage orients diagnosis towards CD in
terminal ileum biopsies.
PYME was historically reported in 1964 (Lee,

1964). In our series PYME was found in 21% of the
cases on review, an incidence close to the highest
percentage reported by other authors (Geboes et al.,
1998; Koukoulis et al., 2002). In the British
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Fig. 2. PYME (arrow) and FOME (*) in ileum biopsy in CD. A. Hematoxylin+ Eosin stain. B. Periodic Acid -Schiff (PAS) / Alcian Blue stain.



Gastroenterology Society guidelines, European Society
of Pathology and European Crohn’s and Colitis
Organization (ECCO) guidelines, PYME is highlighted
as a histological finding in CD, identifying its diagnostic
value in the case of pouchitis (Jenkins et al., 1997;
Feakins, 2013; Magro et al., 2013; Langner et al., 2014;
Gionchetti et al., 2017).
In our study, granulomas, the most characteristic

finding in CD, were identified in only 3/22 biopsies
(14%) with PYME/FOME. Active inflammation was
present in almost all cases with PYME/FOME (21 out of
22), except for one patient with known CD in clinical
and endoscopic remission. The presence of active
inflammation could be explained by the fact that the
sections with PYME/FOME in their majority (73%),
were taken from patients with suspected CD as 1st
diagnosis with probably active and symptomatic disease.
Furthermore, in 50% of cases with PYME/FOME there
were endoscopic findings compatible with active
disease. Unfortunately, endoscopic data as previously
mentioned were not available in the initial notes for the
remaining cases. 
Another interesting finding in our study was the

detection of FOME of the intestinal mucosa in 4/105
(4%) CD biopsies. FOME has been described in a few
studies, but to date there is no reference regarding its
presence in terminal ileum biopsies (Kushima et al,
1997). In our cases, FOME was found in the superficial
epithelium and was always accompanied by PYME in
the lamina propria.
Pyloric metaplastic glands in our study were found

in the lamina propria and were present in all sections of
8/22 biopsies, whereas in the remaining, they were
identified in 28-80% of the sections. In this study the
average number of sections examined per biopsy was 15,
which is the usual average number of sections examined
per GI biopsy in our laboratory. There are no specific
criteria regarding the required number of sections to be
examined, but in various reports the number of serial
sections from a single biopsy varies between 2 and 6,
and for identifying even a small granuloma, reaches 90
(Surawicz, 1982; Theodossi et al., 1994; Langner et al.,
2014). Consequently, a well oriented embedding of
tissue fragments and multiple sections are required to
enhance the possibility to detect PYME/FOME. 
We should also mention the limitations of our study,

which were the small number of cases, missing clinical
and lab data, information about treatment, exact
endoscopic findings, which can be explained by the fact
that the biopsies were received from several private
endoscopic centers. Clinical information was obtained
either from the referral note or after personal
communication with the attending clinicians.
PAS/Alcian blue stain was performed for the initial
diagnosis only in three cases with questionable PYME or
suspected FOME. Although it is well known that
metaplastic pyloric glands are MUC6 positive,
immunohistochemistry was not performed routinely, as
it would be an additional cost for the patients. Classic

morphology, in combination with PAS/Alcian blue
histochemistry in cases of doubt, are sufficient for the
diagnosis in most cases, as mentioned by Langner C et
al, in the ESP IBD histopathological practice guide
(Langner et al., 2014). 
A substantial number of cases with PYME/FOME

(73%) were missed in the original examination of the
slides and were only detected during review for the
present study. In these missed cases, the diagnosis of CD
was based on other known histopathological features, as
well as on clinical and endoscopic evidence. It is usual
in routine practice when dealing with terminal ileum
biopsies from a patient with suspected or known CD to
focus on active inflammation and on granulomas
(Langner et al., 2014). 
Conclusively, PYME/FOME, though non-specific is

a useful adjunct evidence of chronic mucosal damage in
CD in the proper clinical setting. PYME/FOME
identification can be easily missed during routine
histological examination. However, the pathologist
should be aware of the whole spectrum of
histopathologic features of the CD and search for them.
A meticulous study of terminal ileal biopsy based on
multiple well oriented sections, is necessary for the
identification of PYME/FOME in suspected or known
CD.
Acknowledgements. The authors thank Dr Dina Tiniakos for reviewing
the manuscript.

References

Agarwal S., Stucchi A.F., Dendrinos K., Cerda S., O’Brien M.J., Becker
J.M., Heeren T. and Farraye F.A. (2013). Is pyloric gland metaplasia
in ileal pouch biopsies a marker for Crohn’s disease? Dig. Dis. Sci.
58, 2918-2925.

Ascolani M., Mescoli C., Palmieri G., Sica G., Calabrese E., Petruzziello
C., Onali S., Albertoni L., Lolli E., Condino G., Pallone F., Rugge M.
and Biancone L. (2014). Colonic phenotype of the ileum in Crohn's
disease: a prospective study before and after ileocolonic resection.
Inflamm. Bowel Dis. 20, 1555-1561.

Buisine M.P., Desreumaux P., Debailleul V., Gambiez L., Geboes K.,
Ectors N., Delescaut M.P, Degand P, Aubert J.P, Colombel J.F. and
Porchet N. (1999). Abnormalities in mucin gene expression in
Crohn's disease. Inflamm. Bowel Dis. 5, 24-32. 

Buisine M.P., Desreumaux P., Leteurtre E., Copin M.C., Colombel J.F.,
Porchet N. and Aubert J.P. (2001). Mucin gene expression in
intestinal epithelial cells in Crohn's disease. Gut 49, 544-551.

Chi K.D and Hanauer S.B. (2003) Benign solitary cecal ulcer: a case
report and review of the literature. Dig. Dis. Sci. 48, 2207-2212.

Feakins R.M. (2013). Inflammatory bowel disease biopsies: updated
British Society of Gastroenterology reporting guidelines. J. Clin.
Pathol. 66, 1005-1026.

Geboes K., Ectors N., d'Haens G. and Rutgeerts P. (1998). Is ileoscopy
with biopsy worthwhile in patients presenting with symptoms of
inflammatory bowel disease? Am. J. Gastroenterol. 93, 201.

Gionchetti P., Dignass A., Danese S., Magro Dias F.J., Rogler G.,
Lakatos P.L., Adamina M., Ardizzone S., Buskens C.J., Sebastian

557
Pyloric metaplasia and Crohn’s



S., Laureti S., Sampietro G.M., Vucelic B., van der Woude C.J.,
Barreiro-de Acosta M., Maaser C., Portela F., Vavricka S.R. and
Gomollón F. (2017). ECCO. 3rd European evidence-based
Consensus on the diagnosis and management of Crohn's disease
2016: J. Crohns Colitis 11, 135-149.

Goldenring J.R. (2018). Pyloric metaplasia, pseudopyloric metaplasia,
ulcer associated cell l ineage and spasmolytic polypeptide
expressing metaplasia: reparative lineages in the gastrointestinal
mucosa. J. Pathol. 245, 132-137.

Goulart R.A., Barbalho S.M., Gasparini R.G. and de Carvalho A.C.
(2016). Facing terminal ileitis: Going beyond Crohn's disease.
Gastroenterol. Res. 9, 1-9. 

Hamilton C.M. and Arnason T. (2015). Ileitis associated with Meckel’s
diverticulum. Histopathology 67, 783-791.

Haskell H., Andrews C.W. Jr, Reddy S.I., Dendrinos K., Farraye F.A.,
Stucchi A.F., Becker J.M. and Odze R.D. (2005). Pathologic
features and clinical significance of “backwash” ileitis in ulcerative
colitis. Am. J. Surg. Pathol. 29, 1472-1481. 

Hoffmann W. (2004). Trefoil factor family (TFF) peptides: regulators of
mucosal regeneration and repair, and more. Peptides 25, 727-730.

Jenkins D., Balsitis M., Gallivan S., Dixon M.F., Gilmour H.M., Shepherd
N., Theodossi A. and Williams G.T. (1997). Guidelines for the initial
biopsy diagnosis of suspected chronic idiopathic inflammatory bowel
disease. The British Society of Gastroenterology Initiative. J. Clin.
Pathol. 50, 93.

Kaneko Y., Nakamura T., Hayama M., Hosaka N., Akamatsu T. and Ota
H. (2008). Altered expression of CDX-2, PDX-1 and mucin core
proteins in “Ulcer-associated cell lineage (UACL)” in Crohn’s
disease. J. Mol. Histol. 39, 161-168.

Kariv R., Plesec T.P., Gaffney K., Lian L., Fazio V.W., Remzi F.H.,
Lopez R., Goldblum J.R. and Shen B. (2010). Pyloric gland
metaplasia and pouchit is in patients with i leal pouch-anal
anastomoses. Aliment Pharmacol. Ther. 31, 862-873

Koukoulis G.K., Ke Y., Henley J.D. and Cummings O.W. (2002).
Detection of pyloric metaplasia may improve the biopsy diagnosis of
Crohn's ileitis. J. Clin. Gastroenterol. 34, 141-143.

Kushima R., Borchard F. and Hattori T. (1997). A new aspect of gastric
metaplasia in Crohn's disease: Bidirectional (foveolar and pyloric)
differentiation in so‐called ‘pyloric metaplasia’ in the ileum. Pathol.
Int. 47, 416-419.

Langner C., Magro F., Driessen A., Ensari A., Mantzaris G.J., Villanacci
V., Becheanu G., Borralho Nunes P., Cathomas G., Fries W.,
Jouret-Mourin A., Mescoli C., de Petris G, Rubio C.A., Shepherd
N.A., Vieth M., Eliakim R. and Geboes K. (2014). European Society
of Pathology; European Crohn's and Colitis Foundation. The

histopathological approach to inflammatory bowel disease: a
practice guide. Virchows Arch. 464, 511-527. 

Lee F.D. (1964). Pyloric metaplasia in the small intestine. J. Pathol.
Bacteriol. 87, 267-277.

Lee R.G. (1986). The colitis of Behçet's syndrome. Am. J. Surg. Pathol.
10, 888-893.

Lengeling R.W., Mitros F.A., Brennan J.A. and Schulze K.S. (2003).
Ulcerative ileitis encountered at ileo-colonoscopy: likely role of
nonsteroidal agents. Clin. Gastroenterol. Hepatol. 1, 160-169.

Longman R.J., Douthwaite J., Sylvester, P.A., Poulsom R., Corfield
A.P., Thomas M.G. and Wright N.A. (2000). Coordinated localisation
of mucins and trefoil peptides in the ulcer associated cell lineage
and the gastrointestinal mucosa. Gut 47, 792-800.

Magro F., Langner C., Driessen A., Ensari A., Geboes K., Mantzaris
G.J., Villanacci V., Becheanu G., Borralho Nunes P., Cathomas G.,
Fries W., Jouret-Mourin A., Mescoli C., de Petris G., Rubio C.A.,
Shepherd N.A., Vieth M., Eliakim R. and European Society of
Pathology (ESP); European Crohn's and Colitis Organisation
(ECCO). (2013). European consensus on the histopathology of
inflammatory bowel disease. J. Crohns Colitis. 7, 827-851.

Prabhu S.R., Ranganathan S., Parikh S.S. and Kalro R.H. (1994).
Gastric metaplasia and Helicobacter pylori infection in intestinal
tuberculosis. Indian J. Gastroenterol. 13, 5-6.

Ramai D., Changela K. and Reddy M. (2017). Pyloric gland metaplasia
of the ileocecal valve: Clinicopathologic correlates of inflammatory
bowel disease. Cureus. 9, e1817.

Setaffy L., Osuna M.J., Plieschnegger W., del Pino Florez Rial M.,
Geboes K. and Langner C. (2015). Cryptogenic multifocal ulcerous
stenosing enteritis (CMUSE), and neuromuscular and vascular
hamartoma (NMVH): two sides of the same coin? Endoscopy 47,
345-348.

Surawicz C.M. (1982). Serial sectioning of a portion of a rectal biopsy
detects more focal abnormalities. Dig. Dis. Sci. 27, 434-436.

Theodossi A., Spiegelhalter D.J., Jass J., Firth J., Dixon M., Leader M.
and Price A. (1994). Observer variation and discriminatory value of
biopsy features in inflammatory bowel disease. Gut 35, 961-
968.

Yantiss R.K. and Odze R.D. (2007). Pitfalls in the interpretation of
nonneoplastic mucosal biopsies in inflammatory bowel disease. Am.
J. Gastroenterol. 102, 890-904. 

Yokoyama I., Kozuka S., Ito K., Kubota K. and Yokoyama Y. (1977).
Gastric gland metaplasia in the small and large intestine. Gut 18,
214-218.

Accepted September 20, 2019

558
Pyloric metaplasia and Crohn’s


