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ARTICLE INFO ABSTRACT

Article history: The spectrum of mucosal pathology in coeliac disease (CD), initially defined by Marsh in 1992 has been

Received 16 June 2016 subjected to several modifications in the following years by Oberhuber, then by Corazza and Villanaci,

Accepted 30 August 2016 and finally by Ensari. The present study, aimed to end the ongoing confusion regarding the classification
of mucosal pathology in CD by applying all the classifications proposed so far on a large series of cases.

Keywords: A total of 270 duodenal biopsies taken from the distal duodenum of patients with a diagnosis of CD
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were included in the study. All biopsies were classified according to Marsh, Oberhuber, Corazza Villanaci,
and Ensari classification schemes. For statistical analyses cases were divided into three groups: Group 1
included type 1 lesions in Marsh, Ensari, and Oberhuber and grade A in Corazza Villanaci classifications.
Group 2 comprised of type 2 lesions in Marsh and Ensari classifications together with type2, type 3a and
3b lesions in Oberhuber classification and grade B1 lesions in Corazza Villanaci classification. Group 3
included type 3 lesions in Marsh and Ensari classifications, and type 3c lesions in Oberhuber, and grade
B2 lesions in Corazza Villanaci classifications. The kappa value was 1.00 (excellent) for group 1, 0.53 (fair)
for group 2 and 0.78 (excellent) for group 3 (p<0.0001). These results suggest that any of the above
classification system would serve similar purposes in the diagnosis of CD. Therefore, it is advisable that
the pathologist should use the simplest reliable scheme.

© 2016 Elsevier GmbH. All rights reserved.

1. Introduction

Coeliac disease (CD) is an autoimmune disorder of the small
intestine precipitated by ingestion of wheat protein, gluten, in
genetically susceptible individuals carrying the HLA-DQ2 or HLA-
DQ8 genotype. Today, population-based studies indicate that
approximately 0.5-1% of the Western European and Northern
American populations suffer from CD [1,2].

Diagnosis of CD involves clinical, serological, genetic evaluation
of the patient and histological examination of an adequate number
of duodenal biopsies [2]. Clinical picture may be extremely vari-
able ranging from classical malabsorption syndrome to cases with
subtle and/or atypical symptomatology that are occasionally dis-
covered during serological screening. Serological diagnosis is based
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on the detection of class IgA anti-tissue transglutaminase (anti-tTG)
and anti-endomysial antibodies. In children, when anti-tTG anti-
body levels are very high (i.e.>10 times above the normal upper
limit), and antibody specificity is absolute CD may be diagnosed
without performing a duodenal biopsy [3]. In adults, however,
biopsy is essential for the diagnosis of CD as seronegative cases
have been reported with a prevalence of 6-22% [4].

Mucosal pathology involves a spectrum of abnormalities includ-
ing intraepithelial lymphocytosis on one end, and completely
flat mucosa on the other, none of which are specific for CD as
they may be caused by a variety of disorders including autoim-
mune enteropathy, H.Pylori-associated duodenitis, irritable bowel
syndrome, inflammatory bowel disease, bacterial overgrowth,
graft-versus-host disease, and, drugs such as olmesartan [5]. Since
patients with untreated CD, even if asymptomatic, are still at risk
of developing various complications like osteoporosis, infertility,
other autoimmune diseases including type 1 diabetes, autoim-
mune thyroiditis and autoimmune liver disease, and lymphoma [6],
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Fig 1. Patchy involvement in the same case. Decreased v/c ratio with increased IEL count in one piece (A) and normal v/c ratio and IEL count in the other piece (B) (H&E;

X200, insets: X40, respectively).

pathologists, as members of the diagnostic team, are expected to
classify mucosal pathology and make a differential diagnosis.

In 1992, after years of experimental and clinical research and
tedious work, Marsh [7] defined the spectrum of mucosal pathol-
ogy in CD which has received a warm welcome from pathologists
worldwide and has been used as the histopathologic classification
of CD. In the following years, Marsh’s original classification has been
subjected to modifications all proposed by pathologists including
Oberhuber, Corazza Villanaci, and Ensari [8-10]. Recently, Villanaci
suggested to classify CD as “non-atrophic” and “atrophic” in a more
descriptive manner since both types of mucosal pathology can be
observed in a large variety of conditions other than CD [ 11]. None of
the above, however, became as popular as the original Marsh classi-
fication which elegantly illustrated the evolving mucosal pathology
in CD. The resulting classification chaos has led to multiple prob-
lems for the practicing pathologist: understanding the criteria used
for the classification scheme, choosing the most appropriate classi-
fication for his/her microscopic approach, and, more importantly,
conveying a useful message to the clinician for the diagnosis and
follow up of coeliac patients.

Hoping to end the chaos in the classification of CD, we
investigated the concordance between the proposed classification
schemes in a large cohort of coeliac patients in order to draw use-
ful conclusions for practicing pathologists who deal with coeliac
biopsies.

2. Material and methods

A cohort of 270 patients with a diagnosis of CD were collected
during a period of ten years between 2000 and 2010 in Ankara
University Medical School. There were 192 females and 78 males
with a mean age of 38 years ranging from 4 to 82 years. Diagnosis
of CD was made by a combination of histological, serological, and
genetic criteria. Serologic tests comprised of anti-tissue transglu-
taminase 2 (tTG2) and/or anti-endomysial (EMA) IgA antibodies,
and genotyping involved HLA DQ2-DQ8 haplotypes. All patients
had serum anti-tTG2 IgA levels higher than the cutoff provided by
the manufacturer and positive EMA. Multiple biopsies were taken
from the distal duodenum at upper endoscopy. Biopsy samples
fixed in 10% formaline were embedded mucosal surface upwards
in paraffin and 4 pm-thick sections were cut at right angles to
achieve vertical orientation and stained with H&E. Immunohisto-
chemical staining was performed using anti-CD3 antibody (DAKO,
Denmark) and streptavidin biotin-peroxidase for each case to eval-
uate the number of intraepithelial lymphocytes (IELs). At the time
of diagnosis, all duodenal biopsies showed diffuse intraepithelial
lymphocytosis (>25/100 enterocytes on CD3-stained slides) accom-
panied by no/varying degrees of villous abnormalities. Biopsies
were re-evaluated by an experienced gastrointestinal pathologist
with particular interest in CD (AE) and were classified using the

four classification schemes including Marsh, Oberhuber, Corazza-
Villanaci and Ensari. A semi-morphometric microscopic approach
was employed: villous morphology was defined as “normal” when
villous to crypt (v/c) ratio was three or above, as “shortened” when
there were still visible villi and hyperplastic crypts with a v/c ratio
less than three, and as “flattened” when no visible villi were present
and the mucosa was completely flat.

Number of biopsy pieces were also noted to allow evaluation of
patchiness of involvement. When there was patchy involvement,
the case was classified with respect to the most severe degree of
villous abnormality.

With this standardized approach all biopsies were classified
according to Marsh, Oberhuber, Corazza Villanaci, and Ensari clas-
sification schemes. For statistical analyses cases were divided into
three groups: Group 1 comprised of type 1 lesions in Marsh, Ober-
huber and Ensari, and grade A in Corazza Villanaci classifications.
Group 2 included type 2 lesions in Marsh, Oberhuber and Ensari
classifications together with type 3a and 3b lesions in Oberhuber
classification and grade B1 lesions in Corazza Villanaci classifi-
cation. Group 3 consisted of type 3 lesions in Marsh and Ensari
classifications, and type 3c lesions in Oberhuber classification and
grade B2 lesions in Corazza Villanaci classification (see Table 1).

Statistical analyses were designed to evaluate concordance of
the classifications by kappa, Fleiss’ kappa statistics [12] using SPSS
version 15.0 for Windows and R programme. The strength of
agreement for the kappa coefficient was classified as poor when
kappa values were <0.40, fair when they ranged from 0.40 to 0.59,
good when values were between 0.60 and 0.74, and kappa val-
ues between 0.75 and 1.0 were termed as excellent agreement. A
p-value of <0.05 was considered statistically significant.

3. Results

Duodenal biopsies consisted of 2-11 pieces with a mean of 3.24
gender or +1.04 biopsy pieces. Thirty seven percent of the cases had
2 biopsy pieces while 63% of the cases had 3 or more biopsy pieces.
Eighty cases (30%) showed a completely normal mucosal architec-
ture with intraepithelial lymphocytosis, while 37 cases (13%) had
shortened villi, and 153 cases (57%) presented with flat mucosae.
Patchiness was assessed in all cases and was found in 54 specimens
(20%) (Fig. 1).

On re-evaluation of the biopsies for classification, if the v/c ratio
was normal (i.e.>3), biopsy was classified as type 1 in Marsh, Ober-
huber and Ensari classifications and grade A in Corazza Villanaci
classification. A biopsy with normal villi but hyperplastic crypts
with no change in v/c ratio was classified as type 2 according to
Marsh and Oberhuber classifications. If there was villous shortening
and crypt hyperplasia, biopsy was classified as type 3a or 3bin Ober-
huber classification and grade B1 in Corazza Villanaci and as type 2
in Ensari classifications while complete flatness of the mucosa with
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Table 1
The groups in the present study according to classifications.
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Fig. 2. Classification of cases according to four schemes included in the study.

no visible villi was compatible with type 3c in Oberhuber classifi-
cation, grade B2 in Corazza Villanaci and as type 3 in both Marsh
and Ensari classifications. The results of the re-evaluation revealed
that 30% of the cases were classified as type 1 and/or grade A in all
classification schemes used in the study. Seventy percent of cases
were type 3 according to Marsh classification while 51% of cases
were type 3c in Oberhuber classification and grade B2 in Corazza
Villanaci classification and 57% of patients were type 3 according to
Ensari classification (Fig. 2). Nineteen percent of cases were type 3a
and 3b in Oberhuber and grade B1 in Corazza Villanaci classifica-
tions. There was no case classified as type 2 in Marsh or Oberhuber
classifications while 13% of cases were classified as type 2 in Ensari
classification.

The kappa value was 1.00 (excellent) for group 1, 0.53 (fair) for
group 2 and 0.78 (excellent) for group 3 (p <0.0001). Concordance
of the three classification schemes (Ensari, Oberhuber and Corazza
Villanaci) with Marsh was good, whereas Ensari, Oberhuber and
Corazza Villanaci classification schemes were in excellent concor-
dance with each other. The kappa and p values and confidence
interval were summarized in Table 2.

Table 2
Concordance of classification schemes and case groups.
Classification Kappa P Cl
Marsh-Oberhuber 0,65 <0.0001 0.57-0.74
Marsh-Corazza Villanaci 0,65 <0.0001 0.57-0.74
Marsh-Ensari 0,73 <0.0001 0.66-0.81
Oberhuber- Corazza Villanaci 1,00 <0.0001 0.86-0.95
Ensari-Oberhuber 0.90 <0.0001 0.86-0.95
Ensari- Corazza Villanaci 0.90 <0.0001 0.86-0.95
Groups Kappa p Cl
Group 1 1 <0.0001 0.94-1.00
Group 2 0.53 <0.0001 0.48-0.58
Group 3 0.78 <0.0001 0.73-0.82
Fleiss’ Kappa
Overall 0.80 <0.0001 0.76-0.87

4. Discussion

We have entered the era of new tools which serve to reduce the
power of intestinal biopsy as a gold standard for the diagnosis of
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CD. The reasons for this are several including, (i) the presence of
mucosa sensitized to gluten without showing any visible mucosal
alteration by routine microscopy ii) there are cases with gluten
sensitivity or non-coeliac gluten intolerance with a similar clini-
cal picture but absence of serologic positivity and normal intestinal
mucosa or “microscopic enteritis” [13]. However, it is still consid-
ered essential in the diagnostic work-up of adult CD and cannot
totally be replaced by serology in many clinical settings. Analysis
of multiple biopsies is important as patchiness of the lesion has
been reported and recent work suggests that different degrees of
severity may be present, even in the different fragments of the same
biopsy. Patchiness was reported in the range of 2%-53% in previous
studies [14,15]. Though, the number of biopsy pieces was subopti-
mal for few of the cases included in the present study, the majority
of the cases had >3 biopsy pieces and allowed us to determine the
presence of patchiness observed in 20% of cases. This finding is
in accordance with the international recommendations for taking
multiple biopsies (at least four) from the duodenum [16] which
will increase the possibility of detecting subtle mucosal changes.
In the presence of variations in the degree of mucosal pathology
the pathologist should report the most severe abnormality.

Marsh [7] defined the spectrum of mucosal pathology in gluten
sensitivity which received a worldwide welcome from the pathol-
ogists and was since used as the histopathologic classification of
CD. Soon after the original Marsh, modifications were proposed by
several investigators including Oberhuber, Corazza Villanaci, and
Ensari [8-10]. In the original Marsh classification, infiltrative (type
1), hyperplastic (type 2), and destructive (type 3) lesions were
described morphologically. Type 1 consisted of normal mucosal
architecture with IEL infiltration, whereas type 2 was character-
ized by crypt hyperplasia in addition to type 1. Type 3 was the
characteristic flat mucosa with decreased v/c ratio [ 7]. Oberhuber’s
modification included subgrouping of Marsh type 3 lesion as 3A
(mild villous atrophy), 3B (marked villous atrophy) and 3C (com-
pletely flat mucosa) [8]. Unfortunately, degree of changes in v/c
ratio was based on subjective definitions such as “minor or mod-
erate degrees of shortening and blunting of the villi” or “short
tent-like remainders of the villi”. Surprisingly, however, Oberhu-
ber’s modification found space in the pathology world despite its
subjectivity. Later, Corazza and Villanaci, in a more simplified man-
ner, classified coeliac lesions as grade A (non-atrophic), and grade B
(atrophic). Grade B lesions were further subgrouped into B1 (mild
atrophy) and B2 (severe atrophy) in a rather subjective fashion [9].
However, this proposal failed to gain interest from the patholo-
gists many of whom continued to use the original Marsh while
only few preferred Oberhuber’s modified version. Indeed, Marsh
classification doubled the number of citations received by Ober-
huber’s modification by 1283 vs 656 [17]. Ensari’s proposal [10],
though based on the original Marsh scheme, had two main argu-
ments: firstly, following the steps of Marsh it avoided the term
“atrophy” to define villous shortening. Highlighting “atrophy” as
the major feature of CD fails to describe the condition of most
patients, who often present with milder lesions devoid of “atro-
phy”or more appropriately, villous flattening [10]. It is, indeed, the
mild mucosal abnormalities that deserve attention since they may
easily be overlooked by the pathologists and when found may be
related to other conditions as well as CD [18]. Secondly, a clarifi-
cation was proposed for the definition of the original Marsh type
2 lesion which is almost never seen in routine biopsies unlike
Marsh'’s time-dose related gluten challenge studies which allowed
him to observe mucosal pathology in a dynamic manner[19].Inreal
life, however, when there is crypt hyperplasia, villi look somewhat
shortened due to a decreased v/c ratio in relation to the mucosae
without crypt hyperplasia. These arguments formed the basis of
the “new” version of the “old” Marsh classification in which types
1 and 3 were identical to the original Marsh, namely intraepithe-

lial lymphocytosis and flat mucosa, respectively, while type 2 was
redefined as mucosa with villous shortening and crypt hyperpla-
sia as well as intraepithelial lymphocytosis [10]. In support of this
view, the results of the present study demonstrated that there was
no case classified as type 2 in the large series of cases evaluated by
either Marsh or Oberhuber classifications while some cases were
classified as type 2 in Ensari classification. Moreover, illustrations
of most type 2 cases presented in publications clearly demonstrate
villous shortening in mucosae showing crypt hyperplasia [20-22].
Cummins et al. showed that mucosae classified as Marsh type Il and
as Oberhuber type Illa were, indeed, very similar morphometrically,
both with shortened villi [23].

5. Conclusions

There is sufficient evidence in the literature to state that there
is no definite correlation between the degree of mucosal damage
and severity of clinical symptoms in CD [24-26]. However, it is still
important for the clinician to be informed about the histopathologic
appearance of the mucosa in order to relate serology and other
laboratory findings to the clinical picture. Therefore, it is crutial
that the pathology report explains mucosal pathology in a descrip-
tive manner which may or maynot include a classification scheme.
Though, these classification schemes seem to be practical in clini-
cal work, grouping may be challenging as minor histologic changes
can easily be missed. It should also be born in mind that all the
above classifications are largely dependent on the correct orien-
tation of the biopsy specimens. Since the results of the present
study have clearly demonstrated that the above classification sys-
tems have more similarities than differences, and that they would
serve similar purposes, it would be fair to suggest that the practic-
ing pathologist should go for the most “user-friendly”classification
available.
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