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ABSTRACT

Introduction: At present there is no fully accepted endo-
scopic classification for the assessment of the severity of 
portal hypertensive gastropathy (PHG). Few studies have 
evaluated inter and intra-observer concordance or the 
degree of concordance between different endoscopic clas-
sifications.

Objectives: To evaluate inter and intra-observer agreement 
for the presence of portal hypertensive gastropathy and 
enteropathy using different endoscopic classifications.

Methods: Patients with liver cirrhosis were included into 
the study. Enteroscopy was performed under sedation. The 
location of lesions and their severity was recorded. Images 
were videotaped and subsequently evaluated independent-
ly by three different endoscopists, one of whom was the 
initial endoscopist. The agreement between observations 
was assessed using the kappa index.

Results: Seventy-four patients (mean age 63.2 years, 53 
males and 21 females) were included. The agreement 
between the three endoscopists regarding the presence or 
absence of PHG using the Tanoue and McCormack classifi-
cations was very low (kappa scores = 0.16 and 0.27, respec-
tively). 

Conclusions: The current classifications of portal hyper-
tensive gastropathy have a very low degree of intra and 
inter-observer agreement for the diagnosis and assessment 
of gastropathy severity.

Key words: Gastropathy. Enteropathy. Classification. Con-
cordance. Endoscopy. Degree. Intra-observer. Inter-observer.

INTRODUCTION

Portal hypertension gastropathy (PHG) is a lesion of the 
gastric mucosa in patients with portal hypertension (PHT). It 
is characterized by the presence of dilatation and ectasia of 
the capillaries and venules of the mucosa and gastric sub-

mucosa at the level of the gastric fundus, in the absence of 
any inflammatory phenomena. These lesions may occur in 
the form of a mosaic pattern, including erythema, red spots 
or diffuse hemorrhage of the gastric mucosa. PHG was first 
described by McCormack et al. (1) in 1985. Subsequently 
in 1988, Thiruvengadam described PHT enteropathy (PHE) 
after observing duodenal lesions similar to PHG during 
endoscopies of three patients with cirrhosis and acute or 
chronic blood loss (2).

The prevalence of PHG varies between 7% and 98% (3-7) 
according to published series. There are a number of rea-
sons for the wide disparity in these results: a) differences 
with regard to patient selection; b) the lack of standardized 
diagnostic criteria; c) the use of different classifications of 
PHG grade; and d) the existence of inter and intra-observer 
differences. With regard to PHE, the few studies in the litera-
ture report a prevalence between 15% and 96.8% in patients 
with cirrhosis and PHT. However, the number of patients 
with PHE is probably much higher, with figures between 
40% and 96.8% in some series (8-15). As in the case of PHG, 
these discrepancies are probably due to differences in the 
criteria used for patient selection and endoscopic interpre-
tations.

The diagnosis of PHG is made by upper digestive endos-
copy. The most frequent location is the fundus, followed by 
the gastric body and antrum. Although the lesions may be 
present in any part of the digestive tract. Currently, three 
classifications are used for diagnosis, based on the endo-
scopic appearance of the mucosa:

1.  McCormack’s classification (1), which divides gast-
ropathy into two forms (mild and severe) based on 
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the shape and extent of redness or the presence of 
hemorrhage.

2.  Tanoue’s classification (16) (1992), of three grades 
(mild, moderate and severe). The endoscopic descrip-
tion is more detailed but has a lower specificity and 
reproducibility and greater inter and intra-observer 
differences (17).

3.  The New Italian Endoscopy Club (NIEC) (18), a much 
more complex and subjective system, which is less 
frequently used.

Very few studies in the literature have evaluated inter and 
intra-observer concordance in portal gastropathy with 
regard to the different classifications. The aim of our study 
was to assess the degree of inter and intra-observer agree-
ment regarding the presence of gastro-enteropathy in 
patients with liver cirrhosis.

MATERIAL AND METHODS

Participants

All patients with liver cirrhosis with an indication for 
an upper gastrointestinal endoscopy were included. 
Patients were recruited from the outpatient clinic, hepa-
tology day hospital or hospitalization unit at our center 
between May 2009 and April 2013. The patients met all 
the inclusion criteria and none of the exclusion criteria. 
The inclusion criteria were: age 18 or over and liver cirrho-
sis diagnosed by anatomopathological criteria (fibrosis and 
regenerative nodules) (19), radiological criteria (heteroge-
neous liver, nodular surface, atrophy of the right hepat-
ic lobe, hypertrophy of the caudate lobe, splenomegaly, 
presence of collateral circulation) (20,21), clinical criteria 
(presence of hepatic encephalopathy, ascites or varices in 
gastroscopy) or laboratory tests (hypoalbuminemia, prolon-
gation of prothrombin time, thrombocytopenia), regardless 
of the etiology. All patients agreed to participate and provid-
ed informed consent after an explanation of the objectives 
and procedures of the study. 

The exclusion criteria were: contraindication for performing 
a digestive endoscopy; patient’s refusal to undergo endos-
copy; patients with active upper gastrointestinal bleeding; 
presence of concomitant diseases with a life expectancy 
less than one year (hepatocarcinoma stage B, C or D of 
the Barcelona Clinic Liver Cancer classification, other active 
neoplasms, etc.).

Patients who agreed to participate were informed that they 
would undergo enteroscopy rather than a conventional gas-
troscopy in order to visualize most of the upper digestive 
tract under sedation.

The study was approved by the Ethics Committee of our 
center.

Variables of interest

Demographic and clinical data and information regarding 
liver cirrhosis were collected. During the enteroscopy pro-
cedure, the presence of PHG in the fundus, antrum, duode-
num and jejunum was assessed prospectively. Enteropathy 

due to portal hypertension was defined as the presence 
of erythema, red spots, angiomas and the existence of 
bleeding. The degree of PHG was measured by the Tanoue 
classification as it is most commonly used in our clinical 
practice (16). The presence of other endoscopic lesions such 
as esophageal varices, erosions and ulcers, among others, 
was also recorded.

Endoscopic procedure

The enteroscopy was performed under sedo-analgesia, 
with fentanyl (50 μg) and midazolam or propofol adjusted 
to the patient’s weight in all cases. An Olympus EVIS EXERA 
II PCF-Q180AL endoscope (pediatric colonoscope) was used 
to explore the entire duodenum and proximal jejunum in 
all patients. All enteroscopies were performed by the same 
endoscopist. During the examination, biopsies were taken 
or endoscopic treatment was performed based on the endo-
scopic findings when appropriate. All examinations were 
performed with the aid of a nurse and an assistant nurse. 
The endoscopy images were videotaped for subsequent 
evaluation of the results.

Enteroscopy evaluation

Three endoscopists with more than ten years of experience 
(including the endoscopist who had performed the explo-
ration) independently evaluated all the endoscopy imag-
es. They were all blind to the clinical data of the patients, 
the enteroscopy report issued and the evaluations of the 
other observers. In each case, the location of the lesions 
(fundus, antrum, duodenum or jejunum) and the severi-
ty were recorded in accordance with the classifications of 
McCormack (non-gastropathy, mild, severe) (1) and Tanoue 
(non-gastropathy, mild, moderate, severe) (16).

Prior to the evaluation of the lesions, a consensus meeting 
was held and the images corresponding to the two PHG 
classifications (McCormack and Tanoue) were visualized. 
In the case of a doubt during the viewing of the videos, a 
document with the images was available for clarification 
purposes (Fig. 1).

Intra-observer concordance was evaluated using the initial 
assessment (as reflected in the enteroscopy report) and the 
assessment performed later after viewing the endoscopy 
video images (in this case only the Tanoue classification was 
evaluated and the evaluation was carried out by the endos-
copist who had performed the test). For the inter-observer 
correlation, the videotaped endoscopic evaluations were 
compared by the three endoscopists, using the McCormack 
and Tanoue classifications.

Statistical methods

The agreement between the assessments of the different 
endoscopists was measured using contingency tables and 
Cohen’s kappa index. A kappa value greater than 0.4 was 
considered as acceptable and a value greater than 0.75 was 
deemed as excellent. Finally, a measure of global agree-
ment was calculated between the measurements obtained 
by the three observers.
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RESULTS

Seventy-four patients who underwent enteroscopy with 
adequate images were included in the evaluation of the 
agreement between the endoscopists. The most relevant 
demographic, clinical and analytical characteristics are 
presented in table 1. There was a predominance of male 
patients (71.6%) with an average age of 63.2 years. The 
most frequent treatments are also shown in table 1. Of the 
18 patients with a previous gastroscopy, four (22.2%) had 
a history of PHG in a previous endoscopy and PHG was 
not observed in the endoscopy performed in this study in 
two cases (50%). Seventeen patients had food debris in the 
stomach which made it difficult to visualize the digestive 
mucosa.

Gastropathy was found in 26 (37%) patients which was mild 
in 15, moderate in eight and severe in three cases. Finally, 
a concordance study of the enteropathy was not performed 
as compatible lesions were identified in only one patient.

Results of the concordance study

Intra-observer concordance

The concordance between the initial endoscopic assess-
ment and the subsequent assessment of the video-recorded 
images for the presence or absence of gastropathy was 
low, with a kappa value of 0.12. The agreement regarding 
the degree of PHG was also low, with a kappa value of 

0.22. As PHG is located predominantly in the fundus, this 
site was analyzed separately. In addition, the agreement 
of the degree of PHG between the initial and the deferred 
observations was low, with a kappa value of 0.22.

Inter-observer agreement

Table 2 shows the correlation between the different observ-
ers for the evaluation of the presence or absence of PHG 
according to the Tanoue and the McCormack classifica-
tions. The greatest differences were due to disagreements 
in interpretation, specifically whether PHG was present, 
though mild, or absent.

The agreement between the different observers regard-
ing the severity of the PHG that was jointly assessed 
in the fundus and the antrum was very low (Table 3). 
The overall measure of agreement between the three 
observers was calculated using the Tanoue and McCor-
mack classifications. The kappa values obtained were 0.16 
and 0.27, respectively, indicating the absence of concor-
dance.

DISCUSSION

Our study shows that both intra and inter-observer agree-
ment regarding the assessment of portal gastropathy are 
very low, both in terms of the presence or absence of PHG 
and the degree.

Fig. 1. Example of endoscopic classifications. A. Tanoue’s classification. B. McCormack’s classification.
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In 1997, Carpinelli et al. analyzed the degree of concordance 
of 32 different endoscopists assessing PHG using the clas-
sification of the New Italian Endoscopy Club. The recorded 
gastroscopy images of 2,720 patients were reviewed, 721 of 
whom had PHG (566 cirrhotic). The degree of concordance 
was greater when PHG was classified as mild or severe than 
when classified as an intermediate stage. As a result of this 
study, it was recommended that PHG should be defined in 
only two stages, mild and severe, using the McCormack clas-
sification (22). Another study included six expert endosco-
pists who reviewed the images of 120 patients with PHG and 
22 controls with gastritis and grouped the lesions according 
to McCormack’s two-grade and Tanoue’s three-grade classi-

fications. The concordance and reproducibility were signifi-
cantly higher in the two-degree classification (17).

Only one study to date has performed an intra-observ-
er assessment. Yoo et al. (17) compared the degree of 
intra-observer concordance between the McCormack 
and Tanoue classifications and observed a low degree 
of agreement in the Tanoue classification (kappa = 0.43) 
and a moderate agreement in the McCormack classifica-
tion (kappa = 0.63). The degree of agreement was higher 
than that observed in our study. Yoo et al. suggested that 
McCormack’s classification of PHG severity, which only 
has two categories, would be easier to reproduce (22). 

Table 1. General characteristics

Characteristics n = 74 (%) Range

Age (years) (mean ± SD) 63.2 ± 11.4 42-86

Sex (male/female) 53 / 21

Renal failure 6 (8.1)

Treatment with beta-blockers 18 (24.3)

Etiology Alcohol: 43 (58.1)
CHC: 15 (20.3)

Alcohol and CHC: 6 (8.1)
Others: 10 (13.6)

Child A: 52 (70.3)
B: 17 (23)
C: 5 (6.8)

MELD 10.1 6.4-21.8

PHT signs (varices or ascitis) 64 (86.5)

History of hemorrhage: 
 –  Variceal
 –  By PHG

10 (13.5)
0

Anemia (hemoglobin < 12 g/dl) 
 –  Iron deficiency anemia (ferritin < 15 ng/ml)

29 (39.2%)
13 (44.8%)

Hemoglobin (g/dl) 12.6 ± 2.6 7.0-16.8

Ferritin (ng/ml) 228.5 ± 287 10.6-1438
 SD: standard deviation; CHC: chronic hepatitis C; PHT: portal hypertension.

Table 2. Inter-observer agreement regarding the 
presence or absence of PHG

Observer
Tanoue: 

Degree of agreement 
(kappa)

1-2 0.07

2-3 0.56

1-3 0.23

McCormack: 

1-2 0.10

2-3 0.23

1-3 0.20

Table 3. Inter-observer agreement regarding PHG 
severity

Observer
Tanoue: 

Degree of agreement 
(kappa)

1-2 0.14

2-3 0.27

1-3 0.18

McCormack: 

1-2 0.15

2-3 0.23

1-3 0.25
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In our study, the degree of inter-observer agreement was 
very low for both the presence and the degree of PHG, using 
both classifications. We found that the degree of agreement 
was greater between two of the three endoscopists. This 
was due to the fact that one endoscopist classified a sub-
group of patients with slight changes as “normal”, while 
the other two defined this as PHG. This result highlights the 
difficulty of classifying the “minimal changes” in the muco-
sa which are often observed in patients with liver cirrhosis 
(Fig. 2). The endoscopist that reported the discordant data 
had more than ten years of experience in upper endoscopy 
and there were no significant differences with respect to the 
two other colleagues.

Our data differ from those reported in the study by Yoo et 
al. (17). This study found a moderate degree of inter-ob-
server concordance in both classifications (though lower 
in the three-degree system, kappa 0.44 vs kappa 0.52). 
Several authors (17,22,23) have suggested that the lack of 
agreement may also be due, in part, to the complexity of 
the description of the endoscopic findings. Thus, Tanoue’s 
three-degree classification seems to have more limitations 
in terms of reproducibility and greater intra and inter-ob-
server differences. However, this difference was less evi-
dent in this study, probably due to the fact that a very low 
concordance was obtained with both classifications.

Our results suggest that neither classification offers satis-
factory reproducibility in clinical practice, even though they 
are habitually used and recognized in the Baveno consen-
sus (24). Of the two methods, the McCormack classification 
may have a higher reproducibility.

This study is relevant as it shows that there is no reliable 
endoscopic classification for this pathology. The different 
classifications have a high discordance between observers, 
so it is not possible to objectively evaluate their evolution 
in a given patient, especially in patients with clinically sig-
nificant PHG suffering from anemia.

One possible reason for the disagreement regarding the 
presence or absence of PHG is the fact that the endoscopist 
knows that the patient has cirrhosis. This may generate a 
bias, with a tendency to classify minimum changes as mild 

PHG, which would be classified as nonspecific in another 
patient. This carries the risk of attributing the presence of 
anemia in these types of cases to the PHG and thus neglect-
ing other possible causes. A limitation of the study was that 
only the Tanoue classification was used in the initial endos-
copy, so the intra-observer correlation of the McCormack 
classification could not be evaluated.

This study questions the utility of the different classifica-
tions for PHG. It is important to confirm our data in a study 
with a larger patient cohort with all three endoscopic clas-
sifications, both at the time of the initial examination and 
during the subsequent review.

In conclusion, the McCormack and Tanoue classifications 
have a very low degree of intra and inter-observer agree-
ment, both for the diagnosis of PHG and the classification of 
severity. On the basis of our results we cannot recommend 
either classification for use in routine clinical practice.
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