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Abstract 

The Marsh classification, as modified by Oberhuber et al. based on 6 stage grading, has been accepted as a worldwide standard, but 

the  considerable number of diagnostic categories involved makes it prone to a low interobserver and intraobserver agreement, and 

given the therapeutic issues, a more reproducible histological classification is essential in order to better classify the villous atrophy. 

A more simplified classification, which is based on 3 villous morphologies and an intraepithelial lymphocyte count of >25/100 

enterocytes, has been proposed by Corazza. The aim of the present study was to evaluate the interobserver agreement in classifying 

celiac disease lesions according to both the Marsh-Oberhuber classification and new grading system proposed by Corazza. Sixty-

nine cases of villous atrophy were selected for the study. The slides of duodenal biopsy specimens were reread by two pathologists, 

who were not given any clinical or biological information, and had to evaluate them according to both grading systems. The kappa 

statistic was used to assess agreement between the two pathologists. Overall mean kappa values were 0.48 (moderate) for the Marsh-

Oberhuber classification versus 0.61 (good) for the Corazza classification system. The main finding of the study was a high 

interobserver variability between the two pathologists when using the Marsh-Oberhuber system of grading compared to the Cozarra 

classification. 
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Introduction 

 

 

Celiac disease (CD) is an enteropathy caused by an immune 

reaction triggered by dietary gluten. Its diagnosis is based on 

a bundle of clinical, biological, endoscopic and histological 

arguments. The classification used in practice is that of Marsh-

Oberhuber [1,2], but a new, more simplified classification has 

been proposed by Corazza [3]. So, what is the most 

reproducible histopathological classification for celiac disease? 

 

 

Methods 

 

 

Sixty-nine cases of villous atrophy of various etiologies were 

selected for the study. At least 3 biopsies were obtained from 

the duodenum of each patient and properly oriented. Biopsies 

were fixed in formalin for at least 6 hours and at least 4 

sections levels were performed for each biopsy and stained 

with hematoxylin-eosin. The slides of duodenal biopsy 

specimens were reread by two pathologists who were not 

given any clinical or biological information. An 

immunohistochemical staining with CD3 was performed to 

recognize cases of latent celiac disease when serology and 

clinical data are not conclusive or when the histological 

diagnosis remains equivocal. Each pathologist graded villous 

atrophy according to Marsh-Oberhuber [1,2] and Corazza [3] 

classification. The Marsh-Oberhuber classification [1,2], was 

based on a 6-stage grading, namely stage 1, characterized by 

normal mucosal architecture with an increased number of 

intraepithelial lymphocytes (IEL); stage 2 hyperplastic lesions, 

characterized by an increase in crypt depth without villous 

flattening; stage 3 type 3a, 3b, and 3c destructive lesion, 

characterized by mild, marked, and complete villous flattening, 

respectively; and stage 4 hypoplastic lesions, characterized by 

villous atrophy with normal crypt height and IEL count. The 

new proposed grading system [3] classified the CD lesions into 

non-atrophic (grade A) and atrophic (grade B). Grade A (Figure 

1) was characterized by the isolated increase of IELs (>25/100 

enterocytes), whereas grade B (Figure 2) was split into B1, in 

which the villous/crypt ratio is less than 3/1, with still 

detectable villi, and B2 (Figure 3), in which the villi are no 

longer detectable. A comparison between the Marsh-

Oberhuber and the new grading criteria is shown in the 

diagram below (Figure 4). For statistical methods, the Cohen 

kappa statistic was used to assess the agreement between the 

two pathologists. The strength of agreement as regards the 

kappa values was evaluated according to Landis and Koch [4], 

revised by Altman [5], as follows: poor, _0.20; fair, 0.21- 0.40; 

moderate, 0.41- 0.60; good, 0.61- 0.80; and very good, 0.81- 

1.00. 

 

 

Results 

 

 

Sixty-nine slides with duodenal biopsies for villous atrophy of 

various etiologies were reread by two pathologists who were 

not given any clinical or biological information. Each 

pathologist graded villous atrophy according to Marsh-

Oberhuber and Corazza classification. The results were 

subsequently compared using the Cohen kappa statistic. 

Among the 69 patients taking part in the study, 47 were female 

and 22 were male (sex ratio=2, 2).The mean age was 15 years 

(range, 1-61 years). 75% were positive for IgA 

transglutaminase antibodies and 32.5% for IgG 

transglutaminase antibodies. The indications for biopsy were 

dominated by failure to thrive (90%), diarrhea (67.5%), and 

abdominal distension (47.5%). An immunohistochemical 

staining with CD3 was performed in only 30% of cases to 

recognize cases of latent celiac disease when serology and 

clinical data are not conclusive and when the histological 

diagnosis remains equivocal. 
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According to Marsh-Obnuber staging: the first pathologist 

classified 2 cases in stage I, 3 cases in stage IIIa, 20 cases in 

stage IIIb, 37 cases in stage IIIc and 7 cases in stage 4. The 

second pathologist classified 1 case in stage 0, 2 cases in stage 

I, one case in stage 2, 2 cases in stage IIIa, 25 cases in stage 

IIIb, 26 cases in stage IIIc and 12 cases in stage 4. The 

distribution of cases according to Marsh-Oberhuber 

classification for the 2 pathologists is shown in the Figure 5. 

The overall agreement kappa was 0.48 which means moderate 

match rate between the two pathologists. We have evaluated 

the partial kappa values according to each type of lesion (Table 

1). A very good agreement (kappa=1) was found for stage I 

lesions, whereas the agreement for 3a lesions was moderate 

(kappa=0.53). Fair agreement was observed for type 3b 

(kappa=0.35) and poor agreement for types IIIc and 4 

(kappa=0.19). Finally, the agreement for type 2 was very low 

because the first pathologist did not classify any case in this 

stage. 

 

According to the New (Corazza) staging: the first 

pathologist classified 2 cases in grade A, 23 cases in grade B1 

and 44 cases in grade B2. The second pathologist classified 4 

cases in grade A, 27 cases in grade B1 and 38 cases in grade 

B2. The distribution of cases according to the new staging 

classification for the 2 pathologists is shown in the Figure 6. 

The overall agreement kappa was 0.61 which means good 

match rate between the two pathologists. When considering 

partial kappa values according to each type of lesion (Table 2), 

a fair agreement was found for grade A (kappa=0.29), a good 

agreement for type B1 (0.72), and a moderate agreement for 

B2 (0.49). We noted that the most of the disagreements were 

found on Marsh-Oberhuber system of grading compared with 

the new grading system. 

 

  

 

 

Discussion 

 

 

Celiac disease is a gluten-dependent enteropathy 

characterized by an increasing in prevalence [6], in  

morbidity [7], and in mortality rate [8]. The diagnosis requires 

a combined clinical and histopathology approach with 

sometimes a complementary immunohistochemical study. The 

recommended first-line test is serology with immunoglobulin 

A (IgA) tissue transglutaminase and IgA endomysial 

antibodies. These serological tests show high levels of 

sensitivity and specificity, but biopsy techniques have evolved, 

with routine use of upper endoscopy and biopsy, 

histopathologists playing a key role in diagnosis [9]. During 

histological interpretation a particular care should be paid to 

the number of biopsies [10], correct handling and  

processing [11], and method of grading CD mucosal 

abnormalities. To classify villous atrophy, we can use the 

classification of Marsh or that of Corazza. There is no doubt 

that the Marsh classification [1], as modified by Oberhuber et 

al. [2] has been accepted as a worldwide standard, but the 

considerable number of diagnostic categories involved makes 

it prone to a low interobserver and intraobserver agreement, 

and given the therapeutic issues, a more reproducible 

histological classification is essential in order to better classify 

this pathology. The aim of the present study was to evaluate 

the interobserver agreement in classifying CD lesions 

according to both the Marsh-Oberhuber classification and 

new grading system proposed by Corazza [3]. Two 

experienced pathologists, who work in centers in which at least 

40 new pediatric and adult CD cases are diagnosed every year, 

evaluated 69 duodenal biopsy specimens by both methods. All 

evaluations were performed in a blind and independent of any 

clinical or biological information. The main finding of the study 

was a high interobserver variability between the two 

pathologists when using the Marsh-Oberhuber system of 

grading compared to the classification of Cozarra. 
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The overall agreement kappa was 0.48 (moderate) for Marsh-

Oberhuber and 0.61 (good) for Corazza classification. The 

results of our study are similar to those of other studies, 

notably those of Corazza [12], which showed that the overall 

mean kappa value was 0.35 (fair) for the “Marsh-Oberhuber” 

classification and 0.55 (moderate) for the Corazza 

classification. When considering the type of lesions, for the 

Marsh-Oberhuber classification, agreement was good for the 

stage I lesions, moderate for stage 3a, fair for stage 3b and 

poor for stages IIIc and 4. In this setting, in the Corazza  

study [12], agreement was good for the most extreme 

conditions, like normal mucosa and total villous atrophy (3c), 

and poor for the other conditions (1, 2, 3a, and 3b). For the 

Corazza staging, in our study, when considering the type of 

lesions, a fair agreement was found for grade A, a good 

agreement for type B1, and a moderate agreement for B2. In 

the Corazza study [12], a fair agreement was found for grade 

A, a moderate agreement for normal specimens and type B1, 

and a good agreement for B2. This result confirmed that when 

an increase of IELs is suspected, CD3 staining represents a 

mandatory adjunctive technique to their counting, because it 

allows a more precise evaluation [13]. Noted that, the upper 

limit of IELs is 25 per 100 enterocytes in the normal duodenal 

mucosa [14]. Since the emergence of the new classification 

proposed by Corazza [3], very few studies have been carried 

out on this subject. Our study, have shown that this 

classification is more reproducible than the classification of 

Marsh (2). 

 

 

Conclusion 

 

 

The prospective evaluation of 69 cases of duodenal biopsies 

by the two pathologists showed that the simplified grading 

proposed by Corazza [3], is more reliable than the Marsh-

Oberhuber [1,2] classification system used worldwide. It is 

known that the greater the number of diagnostic categories of 

a method, the lower its diagnostic reproducibility [15]. So 

probably that the use of this more simplified grading system 

will allow a better diagnosis and facilitate the relationship 

between pathologists and clinicians. 

  

What is known about the topic 

 Marsh classification has been accepted as a 

worldwide standard and it is the most used by 

pathologists; 

 Considering the considerable number of diagnostic 

categories involved makes it prone to a low 

interobserver and intraobserver agreement; 

 Very few studies have been carried out on this 

subject, and they have shown that the classification 

proposed by Corazza is more reproducible than the 

classification of Marsh. 

What this study adds 

 Considering the reduced number of studies carried 

out on this subject, our study constitutes an addition; 

 These results will push pathologists to use a more 

simplified classification to avoid disagreement; 

 Our study has shown that the simplified grading 

proposed by Corazza, is more reliable than the 

Marsh-Oberhuber classification. 
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Tables and figures 

 

 

Table 1: agreement between the two pathologists according 

to each type of lesion using the Marsh-Oberhuber 

classification 

Table 2: agreement between the two pathologists according 

to each type of lesion using the Corazza Classification 

Figure 1: (HESx200) normal mucosal architecture with increase 

of IELs (>25/100 enterocytes) 

Figure 2: (HESx100) villous/crypt ratio is less than 3/1 

Figure 3: (HESx100) complete villous atrophy 

Figure 4: comparison between the Marsh-Oberhuber and the 

new grading system (Corazza) 

Figure 5: distribution of cases according to Marsh-Oberhuber 

classification for the two pathologists. 

Figure 6: distribution of cases according to Corazza 

classification for the two pathologists 
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Table 1: agreement between the two pathologists according to 

each type of lesion using the Marsh-Oberhuber classification 

Type of lesion Kappa value 

1 1 

2 0.04 

3a 0.53 

3b 0.35 

 3c 0.19 

4 0.19 

 

 

 

Table 2: agreement between the two pathologists according to 

each type of lesion using the Corazza classification 

Type of lesion Kappa value 

A 0.29 

B1 0.72 

B2 0.49 
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Figure 1: (HESx200) normal mucosal architecture with increase 

of IELs (>25/100 enterocytes) 

 

 

 

 

 

 
Figure 2: (HESx100) villous/crypt ratio is less than 3/1 

 

 

 

 

 

 

javascript:PopupFigure('FigId=1')
javascript:PopupFigure('FigId=1')
javascript:PopupFigure('FigId=2')


Page number not for citation purposes 8 

 

 
Figure 3: (HESx100) complete villous atrophy 

 

 

 

 

 

 
Figure 4: comparison between the Marsh-Oberhuber and the new grading system 

(Corazza) 
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Figure 5: distribution of cases according to Marsh-Oberhuber classification for the two 

pathologists 

 

 

 

 

 

 

 
Figure 6: distribution of cases according to Corazza classification for the two pathologists 
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