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Narrow band endoscopic diagnosis of portal hypertensive gastropathy in 
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Randa Salah Eldin Abdelmoneim Ibrahim a, Amr Aly Abdelmoetya, Nahed Baddourb, Perihan Salema 
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ABSTRACT
Background: Portal hypertensive gastropathy (PHG) is an overlooked complication of liver 
cirrhosis, as it is a source of acute upper gastrointestinal bleeding and cause of chronic blood 
loss.
Objective: To assess the role of narrow band endoscopy in the diagnosis of PHG in cirrhotic 
patients.
Methods: Fifty patients with liver cirrhosis were examined by both conventional White Light 
Endoscopy (WLE) and Narrow Band Technology Variable Intelligent Staining Technology (VIST) 
using Sonoscape endoscope HD500. Biopsies were taken from the body of gastric mucosa 
during endoscopy.
Results: The prevalence of PHG among patients with liver cirrhosis is around 94% by WLE, 92% 
by VIST, and 55.3% by pathology. There is no statistical significance between VIST and WLE in 
case of PHG p = 0,750. The risk of developing oesophageal varices grade 3 in severe PHG is 
higher than in no or mild PHG (OR = 6.8571, 95% CI 1.6270 to 28.9001, p = 0.0087).
Conclusion: VIST is comparable and complementary to WLE in diagnosis of PHG. There is poor 
correlation between pathology and WLE in diagnosis of PHG.
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1. Introduction

Portal hypertensive gastropathy (PHG) is an over
looked complication of liver cirrhosis. Although the 
exact mechanism for PHG is unclear, portal hyperten
sion is assumed to be the driving force for its devel
opment [1]. Changes in splanchnic hemodynamics 
together with imbalance between vasodilators and 
vasoconstrictors (angiotensin II, endothelin, throm
boxane A2, and norepinephrine) make the gastric 
mucosa more vulnerable to injury [2].

PHG can be either asymptomatic or present with 
acute upper gastrointestinal bleeding. Chronic blood 
loss associated with PHG is also reported. It is diag
nosed when there is 2 g/dl drop in hemoglobin level in 
the previous 6 months with no documented history of 
non-steroidal anti-inflammatory drugs (NSAIDs) [3]. 
The severity of PHG is associated with higher risk of 
mortality in patients [4].

There is a wide variation in the prevalence of PHG 
among patients with liver cirrhosis ranging from 20% 
to 80% [5]. This was explained by variation in endo
scopic findings as well as presence of different classi
fications and diagnostic criteria [6]. Endoscopic 
examination of gastric mucosa from the body, fundus, 
and less commonly antrum shows mosaic pattern of 
polygonal erythematous areas surrounded by pale 

borders giving a snakeskin appearance [3]. On histo
logical examination, PHG appears as mucosal and 
submucosal capillary and venular dilatation and con
gestion associated with derangement of the microcir
culation but without evident inflammation or 
microthrombi [7].

PHG is diagnosed mainly by endoscopic tool rather 
than histopathology examination due to the fact of 
poor correlation between endoscopic and histological 
findings [8]. Over years, different classifications were 
proposed to define the degrees of PHG and to decrease 
the interobserver disagreement like McCormak classi
fication, New Italian Endoscopy Club (NIEC) classifi
cation, and Baveno classification [6]. McCormak was 
the first to describe PHG and he proposed 
a classification that divided the forms of PHG into 
mild and severe. But the problem was in the inter
mediate forms and their descriptions. After that in 
1994, NIEC proposed another classification to over
come the defects in the previous one and deals more 
with the intermediate stage. But this classification was 
too complex with several grades in the intermediate 
stage, as it divided the mosaic pattern into pink, red 
center, or red. In 1996, Baveno score system was 
proposed depending on a score system where it 
divided red markings in either isolate or confluent 
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and the mosaic pattern in mild (pink mosaic pattern) 
and severe (red mosaic pattern). In addition, the pre
sence of gastric antral vascular ectasia was added [9]. 
The aim of any classification is to be simple, accurate 
and to increase interobserver reliability. But unfortu
nately, till now there is no ideal classification.

The objective of this study is to estimate the pre
valence of PHG among our patients with liver cirrho
sis using WLE, VIST and histopathology and correlate 
the grade of PHG to the severity of liver disease and to 
the grade of oesophageal varices.

2. Methods

2.1. Ethics statement

The protocol was approved by the Ethics Committee 
of Alexandria University, Faculty of Medicine. The 
nature of the study, potential hazards, and anticipated 
benefits were explained to the patients. All patients 
provided a written informed consent before inclusion 
in the study, in accordance with the principles of the 
Declaration of Helsinki (revision of Edinburgh, 2000).

2.2. Patients

Patients with liver cirrhosis, regardless of etiology, 
listed for upper GIT endoscopy in Alexandria Main 
University Hospital, between November 2019 to 
July 2020, were included. Any patient on proton 
pump inhibitor, beta-blocker or history of NSAIDs 
use in the preceding month was excluded from the 
study. The severity of liver disease was stratified based 
on Child-Pugh class and model of end stage liver 
disease (MELD) score.

HCV RNA PCR, HBV DNA PCR, autoimmune 
markers and metabolic panel were done to identify 
cause of liver cirrhosis. Laboratory investigations 
included complete blood picture and complete liver 
profile including liver enzymes (ALT and AST), INR, 
total and direct bilirubin and serum albumin.

Abdominal ultrasound was done to all patients to 
assess liver echogenicity, spleen size, portal vein dia
meter and presence of ascites.

2.3. Endoscopic procedure

All patients were examined by both conventional 
White Light Endoscopy (WLE) and Narrow Band 
Technology Variable Intelligent Staining Technology 
(VIST) using Sonoscape endoscope HD500. WLE was 
performed assessing the presence and severity of PHG 
and oesophageal varices. The severity of PHG was 
graded as either mild or severe according to the 
Baveno classification. “Mild PHG” is characterized 
by pink mosaic pattern and “Severe PHG” is charac
terized by red mosaic pattern [3]. Oesophageal varices 

(O.V) were graded according to Modified Paquet’s 
classification. While VIST view depended on Narrow 
Band Imaging criteria of PHG where red spots repre
sent red mucosa plus intramucosal hemorrhage 
around capillaries and Mosaic like pattern represents 
swelling of gastric pits, and dilatation and convolution 
of capillaries surrounding the gastric pits and clarified 
gastric areas [10]. All findings were confirmed by 
consensus of two endoscopists to minimize inter- 
observer variability.

2.4. Biopsy procedure

Gastric mucosal biopsies were taken from the body for 
histopathological examination. Fundus was spared to 
minimize the risk of bleeding. Biopsies were stained 
with hematoxylin and eosin. Expert pathology panel 
unaware of the endoscopic results examined the slides. 
PHG is diagnosed if there is ectasia and congestion of 
mucosal and submucosal venules and capillaries with
out inflammation or fibrin thrombi [3].

2.5. Statistical methods

For qualitative variables, frequencies were calculated. 
For quantitative variables, the median and range 
values were estimated.

Tests used for comparing groups: Kruskal Wallis, 
Spearman’s Rank correlation coefficient. Sensitivity 
and specificity of the diagnostic tools were calculated, 
and for the degree of agreement, we used McNemar 
test. All results with p value <0.05 were considered 
significant.

3. Results

3.1. Patient characteristics

Fifty (50) patients with liver cirrhosis were enrolled in 
the study. Clinical and laboratory characteristics of 
these patients are summarized in Table 1.

During endoscopy session, 47 patients were diag
nosed by PHG by WLE, 24/47(48%) had mild PHG 
and 23/47(46%) had severe PHG. Oesophageal varices 
(O.V) presence was higher among patients with severe 
PHG than no and mild PHG, but with no statistical 
significance, p = 0.119. The risk of developing OV grade 
3 in severe PHG is higher than in no or mild PHG 
(OR = 6.8571, 95% CI 1.6270 to 28.9001, p = 0.0087). 
The correlation between the grade of varices and sever
ity of PHG was very weak (rs = 0.26045, 
p (2-tailed) = 0.06774) with no statistical significance.

There was no statistical significance as regards 
the age, sex, and other parameters between the 
three groups (Table 2). The main results that were 
found significant: Platelet count was lower in severe 
PHG (80x103/cc) than mild PHG (121x103/cc) and 
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no PHG (150x103/cc), with statistical power, 
p = 0.016. And AST was higher in severe PHG 
than mild and no PHG, (p = 0.024). Figures 1–3 

show the cumulative frequency of PHG and oeso
phageal varices grades in comparison to platelets, 
WBC, and AST. Severe PHG and OV grade 3 cumu
lative frequency exceeded 50% at lower platelets and 
WBC count than patients with milder grade 
(Figures 1 and 2). Severe PHG and OV grade 3 
had closely related cumulative frequency curves to 
mild PHG and OV grade 1&2 in relation to AST 
level (Figure 3).

There are two main patterns of gastric mucosa 
detected by VIST, the ridge/villous pattern and circu
lar pattern. The antrum shows small light circular 
pattern surrounding dark areas, while in the body 
dark circles surround the light mucosa. VIST also 
differentiated two patterns of blood vessels in the 
gastric mucosa. Subepithelial capillary network 
(SECN) is observed regularly arranged in both the 
antrum and body [11,12] (Figure 4).

The degree of concordance between results of VIST 
when compared to WLE showed a strong agreement 
between the two modalities and non-inferiority of 
VIST when compared to WLE in the diagnosis of 
PHG, Kappa measure of agreement 0.645 and 
p < 0.001. It diagnosed 46 out of the 47 cases of 
PHG, VIST has 66.7% and 97.9% specificity and sen
sitivity respectively.

Table 1. Baseline clinical and laboratory characteristics of 
patients.

Parameters Median (IQR)/ Number

Age (years) 58.50 (52.0–64.0)
Sex ratio (Male/Female) 32/18
Causes of cirrhosis
* Viral hepatitis 38
* Non-alcoholic steatohepatitis 8
* Cryptogenic 4
History of hepatic encephalopathy
* No 36
* Yes 14
Comorbities
* No diseases 28
* Diabetes Mellitus 22
Child Pugh Score (A/B/C) 13/28/9
Hemoglobin (g/dl) 9.10(8.0–10.5)
MCV (fl) 82.54 (23.2–102.5)
MCHC (g/dl) 32.2 (25.7–36.6)
Platelets (x103/cc) 99.50(76.0–146.0)
WBCs (x103/cc) 4.15 (3.28–6.79)
Total bilirubin (mg/dl) 1.60 (0.80–2.10)
ALT (U/L) 32.50 (22.0–40.0)
AST (U/L) 47.0 (34.0–65.0)
Albumin (g/dl) 2.90 (2.60–3.30)
Prothrombin activity 67.70(54.30–78.0)
INR 1.34 (1.16–1.50)
Size of the spleen (n = 47) (cm) 16.50 (14.65–17.0)
Portal Vein Diameter (mm) 14.0 (12.0–16.0)
MELD score 13(6–27)

Table 2. Comparison of different clinical characteristics between different categories of PHG.
No PHG 

N (%) 
3 (6)

Mild PHG 
N (%) 

24 (48)

Severe PHG 
N (%) 

23 (46) Sig.

Md (min-max)

Haemoglobin (g/dl) 7.9(7.8–10.1) 9.1(7–13.5) 9.4(7.7–12.5) p.405
Platelets (x103/cc) 150(96–153)a 121(56–363)ab 80(37–183) p.016*
WBCs (x103/cc) 3.29(2.48–3.34) 5.33(2.7–12.1) 3.92(1.53–18.1) p.044*
ALT (U/L) 20.8(12–37) 31(12–66) 33(17–169) p.175
AST(U/L) 33(13–35)a 42(19–109)ab 55(26–163)b p.024*
Albumin (g/dl) 3.5(3.4–3.6) 2.9(1.4–4) 3(2–4) p.089
Total Bilirubin (mg/dl) 1.3(.4–15.2) 1.7(.4–17) 1.5(.3–10) p.989
INR 1.15(1.0–2.1) 1.2(1.0–1.6) 1.39(1–2.49) p.531
MELD score 9(7–25) 13(8–27) 13(6–27) p.122

X2 Kruskal Wallis test, * Results≤.05 are significant, Md Median, min minimum, max maximum. Different letters denote significant difference by adjusted 
p value for pairwise comparison.

Figure 1. The cumulative frequency of oesophageal varices and PHG grades in relation to platelets.
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Figure 2. The cumulative frequency of oesophageal varices and PHG grades in relation to White blood cells.

Figure 3. The cumulative frequency of oesophagealvarices and PHG grades in relation to AST level.

Figure 4. WLE view of patient with severe PHG during endoscopy session showing diffuse hemorrhagic red spots (Left) and VIST 
view with dilated capillaries surrounding gastric pits with areas of hemorrhage (Right).
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Histopathology of gastric mucosa diagnosed 26/47 
cases, it has 66.7% specificity and 55.3% sensitivity 
compared to WLE findings, kappa measure of agree
ment was 0.053 and p < 0.459. There was no agree
ment between WLE and histopathology of gastric 
mucosa for diagnosis of PHG Table 3.

Finally, the prevalence of PHG among the patients 
was calculated around 94% by WLE, 92% by VIST and 
55.3% by histopathological examination.

4. Discussion

PHG is an underestimated complication of liver cir
rhosis that is assumed to result from hemodynamic 
changes associated with portal hypertension. In the 
absence of gold standard tool for diagnosis of PHG, 
our study elucidated that the prevalence of PHG 
among patients with liver cirrhosis varies according 
to the diagnostic tool used. PHG prevalence reached 
94% when diagnosed by WLE which was comparable 
to VIST (92%), while histopathology showed less pre
valence (55.3%). This discrepancy between WLE and 
histopathology findings could be explained by the 
possibility of non-target mucosal biopsy, which yields 
lower prevalence of PHG by pathology. This limitation 
was overcome in our study by taking multiple biopsies 
from gastric body. Furthermore, fundal and thick gas
tric mucosa biopsies are required to examine deeply 
located submucosal blood vessels which is usually not 
feasible during surveillance endoscopy. This practice is 
carried by some endoscopists to avoid or minimize the 
risk of bleeding from PHG [2,8,13].

Even though, our results were not in line with 
a number of studies which showed good correlation 
between PHG and Child Pugh score [14]. There was 
good correlation between PHG and platelet count and 
WBC, p = 0.016 and 0.044 respectively. Thrombocyto- 
penia and leukopenia in patients with PHG are attrib
uted to hypersplenism associated with portal hyper
tension which is one of the key players in the etiology 
of thrombocytopenia in cirrhotic patients [15]. This 
implies that patients with severe PHG had advanced 

degree of portal hypertension than mild cases. AST 
was higher in the group with severe PHG; this could be 
related to the advanced liver condition with the grade 
of PHG.

Severe PHG group had more cases with grade 3 
esophageal varices (16/23), than grade 1 and 2. There 
was no correlation between grade of PHG and oeso
phageal varices, p = 0.119. Tiwari et al. [16] reported 
similar results, they found no correlation between 
PHG degree and size of varices. It was found the risk 
of OV grade 3 in severe PHG 6.8 times than in no and 
mild PHG, that highlights the effect of severity of PHG 
on the grade of varices.

El Shazly et al. [17] and Achim et al. [18] showed 
good efficacy of Narrow Band Technology in the diag
nosis of PHG, giving additional details to what was 
observed by WLE, which matches our results.

There was no agreement between WLE and pathol
ogy in diagnosis of PHG, kappa measure of agreement 
was 0.053. Our results are comparable to several studies, 
but Ma et al study showed lower prevalence of PHG by 
WLE than ours. Ma et al. excluded mild PHG without 
snake-skin appearance which could explain the differ
ence between our results [2,8]. This highlights the 
importance of WLE as gold standard tool for diagnosis 
of PHG to overcome the limitations of pathology in the 
diagnosis.

The limitation of our study is the limited sample 
size because the study was suspended because of the 
COVID-19 pandemic. Inclusion of a larger sample 
of patients is recommended to confirm the trends 
observed in the current sample with a higher degree 
of confidence. Further integration of endoscopic 
technology with artificial intelligence is trendy, 
with the promise of reducing human diagnostic 
errors and improving the diagnostic yield of the 
procedure [19].

Disclosure statement

No potential conflict of interest was reported by the 
author(s).

Table 3. Comparison and agreement of PHG detection between WLE versus pathology and VIST.
WLE results

Negative WLE/ No PHG (3 cases) Positive WLE/ PHG (47 cases)

Negative 
pathology

Positive 
pathology

Negative 
pathology

Positive 
pathology

Sp 
(%)

Sn 
(%) FPR FNR

McNemar 
p

Kappa measure of 
agreement

Pathology 2 1 21 26 66.7 55.3 33.3 44.7 p < .001* k.053, 
p.459

Negative 
Endoscopy

Positive 
Endoscopy

Negative 
Endoscopy

Positive 
Endoscopy

VIST 2 1 1 46 66.7 97.9 33.3 2.1 0.750 k.645,  
p < .001*

WLE: White Light Endoscopy, VIST: Variable Intelligent Staining Technology, Sp: Specificity, Sn: Sensitivity, FPR: False positive rate, FNR: False negative rate, 
K: Kappa Measure of agreement. 

McNemar test for comparing proportion between Pathology, VIST and WLE as gold standard
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