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Abstract
Aim: To study portal hypertensive enteropathy (PHE) 

before and after the obliteration of esophageal varices. 
Methods: 30 patients with portal hypertension and esophageal 
varices were included. Band ligation  was performed for 
every patient until the obliteration of esophageal varices. 
Enteroscopy and biopsies from gastric, duodenal and jejunal 
mucosa were taken at the beginning of the study and after 
variceal obliteration. Morphometric measurement of mean 
vascular areas and estimation of tissue vascular endothelial 
growth factor (VEGF) were also completed. Results: The 
number of patients with enteropathy increased from 6.6% 
before obliteration to 46.7% after variceal obliteration 
(p< 0.001). Angiogenesis, vascular ectasia and blood 
extravasation were the main histopathological findings and 
all increased significantly after variceal obliteration. The 
mean vascular area of ectatic vessels in the gastric, duodenal 
and jejunal biopsies also increased after variceal obliteration. 
The mean VEGF in the gastric, duodenal and jejunal biopsies 
increased after variceal obliteration. The mean corpuscular 
volume (MCV) and hemoglobin (Hb) concentration were 
significantly lower after variceal obliteration. Conclusion: 
the portal hypertensive enteropathic changes increased in 
frequency and severity after esophageal variceal obliteration 
with a probability of causing anemia. 
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Introduction
Since the mid-1980s, there has been an increasing 

appreciation of the existence of a widespread abnormality 
in gastrointestinal mucosal microcirculatory integrity in 
portal hypertension, characterized by venous and capillary 
ectasia in the mucosa and submucosa with associated 
inflammatory activity. Thus, it has been suggested that the 
entire GI tract, which drains into the portal venous system, 
might undergo portal hypertension-related changes called 
portal hypertensive intestinal vasculopathy (PHIV), and 
most often involves the stomach (gastropathy) and can be 
a common source of bleeding. The significance of small 
bowel involvement (enteropathy) was unknown at that time 
[1, 2]. Only a few reports in the literature have described 
the endoscopic features of portal hypertensive enteropathy  
(PHE) in detail [3, 4].

Clinically, the significance of PHE lesions comes from 
being a possible source of bleeding that has been reported 
at times to be massive. Histopathologically, although 
capillary dilatation has been considered as the main feature 
characterizing a portal congestive process, some other 
duodenal mucosal changes have been described, including 
fibromuscular proliferation, decreased villous/crypt ratio, 
and thickened muscularis mucosae [5].

Variceal bleeding is one of the main challenges for 
endoscopists.  Endoscopic therapy controls bleeding and 
decreases the risks of rebleeding and mortality. Band ligation 
is probably more effective than sclerotherapy with fewer 
complications and should therefore be preferred, if possible. 
In case of gastric variceal bleeding, tissue adhesives should 
be used. Little is known about small intestinal changes after 
variceal obliteration.

The aim of this study was to evaluate by enteroscopy, 
histopathology and immunohistochemistry, the portal 
hypertensive enteropathic changes before and after 
esophageal variceal obliteration by band ligation.

Patients and methods
This study was conducted on 30 out of 50 consecutive 

adult patients with portal hypertension due to liver cirrhosis 
and bleeding esophageal varices, who presented  at the 
Tropical Medicine Department, Ain Shams University 
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Hospitals and Theodor Bilharz Research Institute from 
January to December, 2009. The diagnosis of chronic liver 
disease was based on a combination of clinical , biochemical 
and ultrasonographic data. Grading of the severity of 
chronic liver disease was based on Child’s classification 
modified by Pugh et al [6]. Confirmation of the presence 
of portal hypertension was made by the demonstration of 
esophageal varices (or esophagogastric varices) on upper 
endoscopic examination, or collateral channels (e.g., patent 
paraumbilical vein ).  

All included patients were subjected to: history taking, 
clinical examination and abdominal ultrasonography. 
Routine laboratory investigations included: complete blood 
picture, serum aminotransferases (AST, ALT) and alkaline 
phosphatase (AP), total and direct bilirubin, total protein 
and albumin levels, prothrombin time and concentration and 
INR, blood urea and serum creatinine.

The etiology of liver cirrhosis was post hepatitis C in 
23 patients, post hepatitis B plus C infection in 5 patients, 
primary biliary cirrhosis in 1 patient and Wilson disease 
in 1 patient.  Patients with hepatic encephalopathy, history 
of NSAIDs use, previous band ligation or sclerotherapy, 
history of small bowel disease, hepatocellular carcinoma, 
extrahepatic portal vein occlusion, or history of major 
gastrointestinal surgery were excluded.

Method
Upper gastrointestinal endoscopy was performed 

using Pentax EG- 3440 videoendoscope. Premedication,  
comprising topical pharynx  anesthesia with lidocaine spray 
and intravenous sedation with midazolam was given. Band 
ligation was used for oesophageal varices and grading of 
portal hypertensive gastropathy (PHG) was  completed if 
present. Gastric lesions were graded as mild (with uniformly 
pink areola), moderate (with red center) or severe (with 
uniformly red areola) [7].

One week after variceal ligation, a small bowel 
enteroscopy was  performed  on every patient using a Pentax 
push-enteroscope VSB- 3440. A  diagnosis of PHE was  
made according to De Palma et al [8].  Duodenal and jejunal 
lesions were described in relation to their type as follows: (a) 
mucosal erythema (patchy or diffuse), (b) mucosal edema, 
(c) mucosal breaks (erosions or ulcers), and (d) vascular 
lesions (varices or telangiectasia). Multiple random jejunal, 
duodenal (1st and 2nd parts), and gastric biopsies were 
taken from each patient for histopathological examination. 
Enteroscopic findings were interpreted by two endoscopists 
at the same time.

Repeated sessions of regular endoscopic variceal ligation 
were performed until variceal obliteration.  Two weeks after 
variceal obliteration, a follow up enteroscopy was performed  
in every patient with multiple jejunal, duodenal, gastric 
biopsies taken from the mucosa regardless of the presence 
or absence of endoscopic lesions.

Histopathological examination 
All biopsies were fixed in 10% buffered formalin solution 

for 12 hours and processed into paraffin blocks. Five µm-

thick tissue sections were cut on 3-amino-propyl-triethoxy 
silane (3-APTES/SIGMA A-3648) treated glass slides for 
proper fixation of tissue sections on the slides and to minimize 
staining artifacts. All biopsy specimens were stained with 
haematoxylin and eosin for routine histopathological 
examination and Masson trichrome for evaluation of tissue 
fibrosis and better demonstration of blood vessels in tissue 
sections. Portal hypertensive gastropathy and PHE were 
evaluated upon the following pathological features which 
were searched for in the submucosa: neovascularization, 
vascular ectasia  and or extravasation of blood into interstitial 
tissue.

Morphometric assessment of mean vascular areas in 
biopsies from different sites was carried out using the 
computerized image analysis system consisting of: light 
microscope (Zxioscope, Ziess, Germany) attached to a 
video camera, P.C., two monitors, and a video printer. 
The microvascular areas in five successive fields of X20 
magnification were measured for every case and the mean 
values were obtained and recorded.

Immunohistochemistry 
The technique of the assay for VEGF tissue expression 

was made according to Crew et al [9]. VEGF protein 
expression was studied in formalin-fixed, 5 µm thick paraffin 
sections, from each case using an avidin biotin complex 
(ABC) immunoperoxidase technique. VEGF protein was 
expressed in the form of intracytoplasmic brownish stain. 
The number of cells with positive VEGF protein expression 
was assessed as 1000 cells in five large visual fields (X20) 

This work was carried out  according to the Declaration 
of Helsinki (2000) by the World Medical Association.  All 
patients provided informed written consent. The study was 
approved by IRB in our hospital.

Statistical analysis
Results were expressed as mean ± standard deviation 

(SD) or number (%). Comparison between the mean values 
before and after variceal obliteration was made using the 
Mann Whitney U test and comparison between categorical 
data [n (%)] using the Chi square test. SPSS computer 
program (version 11 Windows) was used for data analysis. 
P value < 0.05 was considered significant.

Results
Among patients undergoing upper GI endoscopy for 

various indications in the Tropical Medicine Departments 
of Ain Shams University Hospital and Theodor Bilharz 
Research Institute, 50 patients with esophageal varices 
fulfilling the criteria were recruited for the study. Twenty 
patients were excluded as they were lost before the 
completion of follow-up (8 patients died, 3 patients joined 
a liver transplantation program at another center and 9 
patients denied follow up), leaving 30 patients to be finally 
evaluated. The patients were 18 (60%) males and 12 (40%) 
females with age range from 33 to 61 years with a mean ± 
SD of 47.30 ± 7.69 years.
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Patients’ characteristics
The clinical features of the studied groups are shown 

in Table I. Dilated abdominal veins occurred significantly 

more often after variceal obliteration. The MCV and 
Hb concentration were significantly lower after variceal 
obliteration (p< 0.034) and (p< 0.05) respectively. All 
patients were Child B or C, and there was no significant 
change after variceal obliteration. 

Endoscopic findings
The number of patients with esophageal varices grade 

II  and III was 10 (33.3%) and with grade III and lV was 
20 (66.7%). The number of sessions  required for variceal 
obliteration ranged from 2 to 5 sessions (median=3, mean 
= 3.36 ± 0.76) over 4 to 12 weeks.  Seventeen (56.6%) 
patients had no endoscopic evidence of PHG prior to 
variceal obliteration and 9 patients (30%) remained without 
endoscopic evidence of PHG (p< 0.01). Three patients (10%) 
had evidence of severe PHG before variceal obliteration and 
the number increased after variceal obliteration (p< 0.01). 
Ten patients (33.3%) had evidence of mild PHG before 
and after variceal obliteration.  The number of patients 
with endoscopic appearance of enteropathy increased 
from 2 patients before obliteration to 14 patients after 
variceal obliteration (p< 0.001) and the lesions were mainly 
erythema, erosions and telangectasia (Table II).

Histopathological findings
The percentage of patients with angiogenesis, vascular 

ectasia and blood extravasation in the duodenal and in the 
jejunal biopsies increased after variceal obliteration (Table 
III).

Further assessment by morphometric measurement of 
mean vascular area of ectatic blood vessels (µm2)  before 
and after variceal obliteration as well as the estimation of 
tissue expression of VEGF as an angiogenic marker using 

Table I. Clinical and laboratory data of the included patients before 
and after variceal obliteration

Clinical features Before variceal 
obliteration 

(n=30) [n (%)]

After 
obliteration 
(n=30) [n 

(%)]

p value

Jaundice 7 (23.3%) 6 (20%) NS

Palmar erythema  21 (70%) 23 (76.7%) NS

Lower limb edema 20 (66.7%) 23 (76.7%) NS

Bleeding tendency 17 (56.7%) 23 (76.7%) NS

Dilated abdominal 
wall veins

2 (6.7%) 6 (20%) p<0.05

Hepatomegaly 8 (26.7%) 5 (16.7%) NS

Ultrasonographic 
findings

 Liver size

    Normal 6 (20) 5 (16.7) NS

    Shrunken 21 (80%) 22 (83%)

    Enlarged 3 (10%) 3 (10%)

 Portal vein 

    Dilatation 30 (100%) NS

   Thrombosis 0 (0)

 Focal lesion 0 (0)

 Splenomegaly 30 (100%)

 Ascites 

    Absent or mild 10 (33.3%) 9 (30%) NS

    Moderate or severe 20 (66.7%) 21 (70%) NS

Laboratory findings

      WBCs count 
(103/l)

6190.0 ± 
2127.71

6076.67 ± 
1913.06

NS

      MCV (1012/l) 78.18 ± 8.16 75.15 ± 6.81 p<0.034

      Hemoglobin (g/dl) 10.36 ± 1.30 8.12 ± 0.78 p<0.05

      Platelet count 
(109/l)

84.07 ± 22.46 82.83 ± 
24.17

NS

Creatinine (mg/dl) 1.00 ± 0.31 0.92 ± 0.31 NS

Albumin (g/dl) (N: 
3.5-5)

2.67 ± 0.53 2.63 ± 0.40 NS

Total bilirubin (mg/dl) 2.13 ± 1.12 2.04 ± 0.78 NS

ALT (IU/L) 47.83 ± 31.23 44.57 ± 
17.93

NS

AST (IU/L) 49.57 ± 30.24 49.73 ± 
18.15

NS

Prothrombin 
Concentration

54.43 ± 11.49 48.50 ± 11.78 NS

Child-Pugh 
classification

    Child B:  n (%) 12 (40%) 10 (33.3%) NS

    Child C:  n (%) 18 (60%) 20 (66.7%) NS

Mean Child score (in 
points)

8.6 ± 2.4 11.7± 2.7

NS : non significant

Table II. Endoscopic findings in the patients with esophageal varices

Endoscopic 
findings

Before 
obliteration 

n (%) 

After 
obliteration 

n (%) 

(P value)

Esophageal varices:

Grade ll & lll     10 (33.3%) 0%

Grade lll & lV 20 (67.7%) 0%

Fundal varices 

Isolated 0 (0%) 2 (6.6%) 0.456

Extension 11 (36.7%) 1 (3.3%) < 0.001

PHG 

Nil 17 (56.6%) 9 (30%) < 0.01

Mild 10 (33.3%) 10 (33.3%)         0.998

Severe 3 (10%) 11 (36.7%) < 0.01

PHE 
(total number) 

2 (6.6%) 14 (46.7%) <0.001

Types of lesions

Erythema  1 (3.3%) 8 (27%)

Erosions  1 (3.3%) 2 (6.6%)

Ulcers 2 (6.6%) 4 (13.3%)

Telangiectasia 7 (23.3%)

PHG: portal hypertensive gastropathy. PHE: portal hypertensive 
enteropathy.
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and diffuse capillary ectasia than in cirrhotics without gastric 
red spots [17].  In our study, the morphometric assessment 
of angiogenic ectatic areas in the gastric and small intestinal 
submucosa showed significantly higher values after variceal 
obliteration. 

We used the VEGF expression within gastric and intestinal 
biopsies as a monitor for evaluating our results. We found a 
higher VEGF tissue expression in the gastric, duodenal and 
jejunal biopsies after variceal obliteration.  The circulating 
VEGF level in patients with liver cirrhosis has been shown 
to reflect the increased portal hypertension or decreased 
hepatic regenerative activity or the combination of both 
[18]. A high concentration of VEGF was reported in PHG 
mucosa accounting for the presence of active congestion.  
Portal hypertensive gastric changes may trigger an enhanced 
histochemical expression of VEGF. The increased activity 
of VEGF may lead to a hypoxic gastric mucosal state. Also, 
the mild increase in portal pressure is enough to upregulate 
nitric oxide synthetase at the intestinal microcirculation and 
this occurs through VEGF upregulation [19, 20]. 

The influence of variceal obliteration, according to 
our study, is evident in the worsening of PHG and PHE 
proved by enteroscopic, morphometric and histopathologic  
parameters. Our concern was the clinical importance of these 
changes. Both Hb and MCV were significantly lower after 
variceal obliteration. Whether the exaggeration of anemia 

Table III. Histopathological findings of portal hypertensive gastropathy 
and enteropathy in  the gastric, duodenal and jejunal  biopsies

Before 
obliteration
 n (%)

After 
obliteration
 n (%)

P value

Gastric biopsies

Angiogenesis 4 (13.3%) 15 (50%) < 0.001

Ectasia and congestion 7 (23.3%) 18 (60%) < 0.001

Blood extravasation 3 (10%) 17 (56.7%) < 0.001

Duodenal biopsies

Angiogenesis 2 (6.6%) 10 (33.3%) < 0.001

Ectasia and congestion 5 (16.7%) 15 (50%) < 0.001

Blood extravasation 2 (6.7%) 15 (50%) < 0.001

Jejunal biopsies

Angiogenesis 2 (6.7%) 10 (33.3%) < 0.01

Ectasia and congestion 3 (13.3%) 15 (50%) < 0.01

Blood extravasation 2 (6.6%) 15 (50%) < 0.001

immunohistochemistry technique are shown in Figs. 1, 2. 
The morphometric study showed that the mean vascular 
area of ectatic vessels increased in the gastric duodenal and 
jejunal varices (p< 0.001) after variceal obliteration. The 
expression of mean VEGF also increased (p< 0.001) after 
variceal obliteration. 

Discussion
Small intestinal mucosal changes due to portal 

hypertension have been described before in different 
reports. These mucosal lesions are diagnosed by enteroscope 
or capsule endoscopy and include  duodenal varices, 
angiodysplasias, spider angiomas, erythema, erosions, 
ulcers, telangiectasia, exaggerated villous pattern,  and mixed 
lesions [10-12].

Our study was designed to evaluate the effects of 
variceal obliteration on portal hypertensive enteropathy, 
both endoscopically and histopathologically. We found 
a significantly higher frequency of  PHE after variceal 
obliteration. This  correlates with the results reported by 
Menchen et al who noted that PHE was significantly more 
frequent in the presence of previous history of variceal 
ligation and coexistence of severe PHG [13]. Periera-Lima 
et al emphasized that fundal varices and worsening of portal 
hypertensive gastropathy can occur after variceal eradication 
by endoscopic ligation [14]. These results were in agreement 
with those reported by other studies [15, 16]. 

Although the biopsies were taken from endoscopically 
normal as well as abnormal mucosa, the mucosal changes 
were all significantly exaggerated after variceal obliteration.  
Angiogenesis, vascular ectasia and congestion as well as 
blood extravasation significantly increased after variceal 
obliteration. The morphometry has been used to quantitatively 
confirm vascular ectasia and hence PHG and PHE. In an 
earlier study, the investigators using morphometric analysis 
demonstrated that the mean mucosal capillary cross sectional 
area was greater in cirrhotic patients with gastric red spots 

Fig 1. Mean vascular area of ectatic blood vessels in the stomach, 
duodenum and jejunum of the studied groups measured by 
morphometry. *p< 0.001.

Fig 2. VEGF tissue expression in the stomach, duodenum and 
jujenum of the studied patients. *p< 0.001.
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is associated or not with exaggeration of PHE remains to be 
investigated in future studies. Earlier studies documented a 
significant risk of minor or chronic bleeding in patients with 
severe PHG  with a considerable need for blood transfusion 
to correct the resultant severe iron-deficiency anemia 
[21, 22]. Portal enteropathy is usually asymptomatic, but 
occasionally chronic gastrointestinal bleeding, and massive 
hemorrhage have been described [23, 24]. On the contrary, 
other investigators have not supported these observations 
[25].

The presence of anemia after variceal obliteration may 
be explained in part by enteropathic changes especially 
if obscure bleeding is expected. It is well known that 
variceal obliteration is necessary in patients with variceal 
bleeding, but may be not in prophylactic management.  So 
the importance of this study may be in planning to ligate 
or not the esophageal varices in the absence of bleeding 
as the exaggeration of enteropathic changes in certain 
patients may lead to complications such as anemia or even 
bleeding. Further studies on a larger number of patients 
may be required to ascertain the direct relation between 
enteropathy and anemia or gastrointestinal bleeding after 
variceal obliteration.
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