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Congestive jejunopathy in portal hypertension

A S Nagral, A S Joshi, S J Bhatia, P Abraham, F P Mistry, I M Vora

Abstract
Twenty six patients with portal hypertension
of different aetiologies were studied for endo-
scopic evidence of congestive gastroduodeno-
pathy and histological evidence of congestive
gastropathy and jejunopathy. Per oral biopsies
of jejunum were taken by Watson's capsule.
Normal biopsy tissues obtained from the
antrum (26), fundus (10), and jejunum (26)
were used as controls. Endoscopy showed
congestive changes in the fundus (17 cases),
antrum (17), and duodenum (4). Duodenopathy
correlated with changes in the antrum but not
in the fundus. Histology showed an increase in
the size and number of vessels in the jejunal
villi ('congestive jejunopathy') in 22 patients.
These correlated with histological evidence of
gastropathy in the fundus but not in the antrum.
The incidence of congestive jejunopathy did
not correlate with the Child-Pugh score in
patients with cirrhosis or with the number of
sclerotherapy sessions received. Congestive
jejunopathy is part of the spectrum of
congestive gastroenteropathy and occurs at
least as frequently as changes in the stomach
and duodenum. The clinical import of these
jejunal changes remains to be explained.
(Gut 1993; 34: 694-697)
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McCormack et al' were the first to describe the
entity of congestive gastropathy in patients with
portal hypertension. It was postulated that
increased portal blood flow with relative
ischaemia of the gastric mucosa because of
capillary dilatation and arterio-venous shunting
were associated with this disorder. These lesions
are important because they are a major cause of
gastrointestinal blood loss, either slow and
insiduous or severe and fatal. Similar changes
were later described in other parts of the gastro-
intestinal tract, like the duodenum,2 colon,3 and
rectum,4 which are easily accessible to the endo-
scope. Endoscopic changes in the jejunum have
recently been described in three patients, and the
term 'gastroenteropathy' has been coined to
cover the entire spectrum.5 Changes in the
jejunum are also thought to contribute to blood
loss.5 There is, however, no study in humans that
describes the histological features of the jejunum
in patients with portal hypertension, except in
some necropsy specimens of the small intestine.'

This study was undertaken to determine the
presence and incidence of histological changes in
the jejunum ofpatients with portal hypertension.
The correlation of these changes with endoscopic
and histological evidence of congestive gastro-
pathy was also studied. In addition, we studied
the incidence of Helicobacter pylori infection and
intestinal metaplasia in patients with gastro-
pathy and the correlation of gastropathy and

jejunal changes with the Child-Pugh score, the
portal and splenic vein size, and the number of
sclerotherapy sessions in patients with cirrhosis.

Patients and methods
Twenty six consecutive patients with portal
hypertension (19 men and seven women) who
were attending the gastroenterology department
of an urban referral hospital were enrolled in the
study. Their mean (SD) age was 36-7 (15-4)
years. The aetiologies of portal hypertension in
these patients were as follows: 15 cirrhosis (10
post necrotic, five alcoholic); nine extra-hepatic
portal venous obstruction; and one each, non-
cirrhotic portal fibrosis and Budd-Chiari syn-
drome. Eleven patients with cirrhosis and the
patient with non-cirrhotic portal fibrosis were
diagnosed by liver biopsy specimen; in the other
cirrhosis patients the diagnosis was based on a
cumulative score of clinical, biochemical, and
liver scan findings in the presence of oesophageal
varices.' Extra-hepatic portal venous obstruction
and the Budd-Chiari syndrome were diagnosed
by abdominal ultrasound scan. None of these
patients was taking any vasoactive drug or non-
steroidal anti-inflammatory drug.
The sanction of the institution's ethics

committee was obtained for the study protocol.
Informed consent for biopsy was obtained from
all patients.
Three patients were positive for hepatitis B

surface antigen (RPHA). Liver function tests,
which included serum albumin, serum bilirubin,
and prothrombin time, were undertaken in all
patients. The prothrombin time was normal in
all patients as was the platelet count. Fourteen
patients had ascites and four had had previous
attacks of encephalopathy. A Child-Pugh score7
was given to all patients with cirrhosis: the mean
(SD) score was 9-06 (2 13). Abdominal ultra-
sound was used not only to determine the status
of the liver and the spleen and the presence of
collateral channels but to measure the portal and
splenic vein sizes. Collaterals were present in 16
patients, the mean (SD) portal vein size was 14-6
(4-15) mm. The mean (SD) size of the splenic
vein was 9 54 (1-93) mm.

All patients underwent upper gastrointestinal
endoscopy (XQ-20, Olympus, Japan). Any
endoscopic evidence of congestive gastropathy
and duodenopathy was noted and gastric changes
were graded according to severity as: mild,
comprising of a mosaic pattern or a snakeskin
appearance; moderate, with diffuse erythema of
the stomach; and severe, with cherry red spots.8
Congestive duodenopathy was graded as mild in
the presence of patchy erythema; moderate
where there was diffuse erythema; and severe
when cherry red spots were present. The mean
(SD) number of previous sclerotherapy sessions
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(11-5 (8-1)) was also noted. In addition, two
biopsy specimens each were taken from the
antrum and fundus, irrespective of the presence
or absence of endoscopic congestive gastro-
pathy. The tissues were stained by haematoxylin
and eosin. Twenty six antral and 10 fundic biopsy
specimens obtained from normal subjects were
used as controls.
A per oral jejunal biopsy specimen was

obtained by a paediatric Watson's small intestinal
biopsy capsule in all the 26 patients. The jejunal
biopsy tissues were stained with haematoxylin
and eosin. An equal number of normal jejunal
biopsy specimens obtained from subjects under-
going biopsy for other purposes were used as
controls.

HISTOLOGY
All histological specimens were reviewed jointly
by two pathologists (ASJ, IMV) who were aware
of the diagnosis.
The fundic and antral biopsy specimens were

analysed for the severity and type of infiltrate in
the mucosa, the size and number of vessels in the
mucosa, the presence of glandular atrophy
(Whitehead's criteria),9 oedema in the lamina
propria (separation of connective tissue in the
lamina propria) and thickness of the muscularis
mucosae (determined subjectively). In addition,
the presence of intestinal metaplasia andH pylon
infections was noted. The infiltrate severity was
graded as mild, moderate, and severe,' 9 and mild
infiltrate was considered normal. The depth of
the abnormally increased infiltrate was also
noted.
The jejunal biopsy tissues were analysed for

the severity and type of infiltrate in the mucosa,
the size and number of vessels, the presence of
glandular atrophy, oedema in the lamina
propria, thickness of the muscularis mucosae,
the villus: crypt ratio, and the presence of focal
haemorrhages.
The size and number of vessels were measured

in five consecutive villi, and median values were
derived. The maximum diameter of vessels, as
measured on an optical micrometer scale, was
taken as the size; each division of the scale cor-
responded to 3 5 [i with a magnification of 192.

Comparison between histopathological parameters ofpatients and controls

Patient Control
Parameters no no p value

Fundus: (n=26) (n= 10)
Dilated vessels 22 1 <0-001
Increased vessel number 14 2 NS
Increased infiltrate 22 10 NS
Gland atrophy 4 1 NS
Oedema of lamina propria 12 2 NS
Thickening of muscularis mucosae 13 2 NS

Antrum: (n-26) (n=26)
Dilated vessels 15 6 <0 025
Increased vessel number 13 3 <0-01
Increased infiltrate 20 24 NS
Gland atrophy 4 2 NS
Oedema of lamina propria 9 9 NS
Thickening of muscularis mucosae 14 6 <0 05

Jejunum: (n=26) (n=26)
Dilated vessels 22 3 <0-001
Increased vessel number 22 1 <0-001
Increased infiltrate 25 26 NS
Gland atrophy 1 1 NS
Oedema of lamina propria 5 5 NS
Thickening of muscularis mucosae 11 4 NS

STATISTICAL ANALYSIS
The number of patients with abnormalities in
each of the above parameters in fundic, antral
and jejunal biopsy specimens was compared
with the number of controls with abnormalities
by the x2 test with Yate's correction. Each of the
parameters in patients with and without cirrhosis
was also compared by the same test. Correlation
between the presence of histological features of
congestive gastropathy (that is changes in the
fundus and antrum) with those in the jejunum
was done with the Kendall rank correlation test.
This test was also used for correlating the
endoscopic and histological evidence of
congestive gastropathy. Each of the histological
and endoscopic parameters in the fundus,
antrum, and jejunum was correlated with the age
of the patients, the Child-Pugh score in patients
with cirrhosis, the number of sclerotherapy
sessions, and the portal and splenic vein size.

Results

ENDOSCOPY
Congestive gastropathy in the fundus was
found at endoscopy in 17 patients (65%) - 12
mild, three moderate, and two severe. It was
found in the antrum in 17 patients (65%) - 10
mild, five moderate, and two severe. Congestive
duodenopathy (first part of duodenum) was seen
in only four patients (16%) - two mild, one
moderate, and one severe. There was significant
correlation between the presence of changes in
the fundus and in the antrum (p<00O01). The
presence of duodenopathy correlated with
changes in the antrum (p<O0OOOl) but not in the
fundus.

HISTOLOGY
Analysis of gastric fundic biopsy specimens
showed that a significantly greater number of
patients than controls had an increase in the
vessel size (p<0-001); there was no significant
difference in the other parameters including the
presence of intestinal metaplasia (Table). The
number of control biopsy specimens studied
was, however, small (n= 10).

Analysis of gastric antral biopsy specimens
again showed a significantly greater number of
patients than controls with dilated vessels
(p<0025) and a greater number of vessels
(p<0-01) in the patient group. Thick muscularis
mucosae was also detected more frequently
(p<005) in patients with portal hypertension.
Other parameters, including the presence ofH
pylori (25% in the patient group, 29% in the
control group), were not significantly different in
the two groups.

Jejunal biopsy specimens in the 26 patients
showed an increase in the size ofvessels compared
with controls (median (range) 14 [t (<3 5-
> 175) v 7 ,u (<3 5 to 63) respectively) and in the
number of vessels per villus (median 10 v 4). A
significantly greater number of patients than
controls had large vessels (p<0001) and an
increased number ofvessels per villus (p<0-001).
Four patients had focal haemorrhages in the
mucosa. Overall, these changes were present in
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Figure 1: Photomicrograph
ofajejunal villus in a patient
with congestive jejunopathy
showing multiple dilated
vessels (arrows) in the
mucosa (haematoxylin and
eosin x300).

22 patients. The infiltrate severity and type,
presence of glandular atrophy, oedema in the
lamina propria, and the villus: crypt ratio in the
two groups were not significantly different.
Comparison between the patients with and

without cirrhosis did not show any significant
difference in the histological parameters of the
stomach and jejunum.

Based on these findings, congestive jejuno-
pathy (Figs 1 and 2) was defined as the presence
of abnormally dilated vessels (capillaries and
venules) and an increase in the number of vessels
to more than 6 per villus; this cut off level
providing maximum discrimination.

Figure 2: Photomicrograph
ofnormaljejunal mucosa
(haematoxylin and eosin
x192).

CORRELATION BETWEEN ENDOSCOPY AND
HISTOLOGY
There was no correlation between the endo-
scopic and the histological evidence ofcongestive
gastropathy in either the fundus or antrum.
Congestive gastropathy occurred more fre-
quently endoscopically than histologically.
There was no histological correlation between

congestive gastropathy in the antrum and
fundus. The presence of congestive jejunopathy
correlated significantly with that of histological
congestive gastropathy in the fundus (p<0002)
but not in the antrum. In the fundus, antrum,
and jejunum there was good correlation between
the vessel size and the number of vessels.

OTHER CORRELATIONS
The incidences of congestive jejunopathy and
congestive gastropathy did not correlate with the
number of sclerotherapy sessions. In patients
with cirrhosis, the Child-Pugh score did not
correlate with endoscopic or histological evidence
of gastropathy in the fundus or antrum or with
histological evidence of congestive jejunopathy.
There was no correlation between the portal

vein size and congestive jejunopathy or endo-
scopic and histological evidence of congestive
gastropathy in the fundus and the antrum. Nor
did the presence of collaterals seen on ultrasound
scan of the abdomen correlate with either con-
gestive gastropathy or congestive jejunopathy.

Discussion
Congestive gastropathy is a well described entity
and has been recognised as an important cause of
upper gastrointestinal haemorrhage, accounting
for 8-70% of bleeding sites in patients with
portal hypertension."'1 It has been graded endo-
scopically into mild, moderate, and severe
forms.8 These patients have been reported as
having hypergastrinaemia and low serum con-
centrations of pepsinogen 1.12 In addition, their
gastric mucosa is more susceptible to injury by
noxious agents such as alcohol and aspirin.'3
Impaired oxygenation of the gastric mucosa, and
hence ischaemia, has been suggested as the
probable mechanism for the increased suscepti-
bility. 'I4 Histology shows that these patients have
dilated, ectatic vessels as the characteristic
feature, with variable degrees of oedema and
thickening of the muscularis mucosae but no
significant increase in the amount of infiltrate.'5
The chances of bleeding are said to be higher in
patients with endoscopically severe congestive
gastropathy (cherry red spots), and it has been
suggested that these patients should be treated
with propranolol with the aim of reducing portal
pressures. 1717

Recently, Kozarek et al3 showed vascular
ectasia like lesions in the colon in a select group
of patients with portal hypertension who had
presented with haematochezia or haemoccult
positive stool and anaemia. Similarly, the
presence of rectal mucosopathy has been
described.4 Thiruvengadum et all described
similar lesions seen by extended upper gastro-
intestinal endoscopy in the proximal small bowel
in three patients; no biopsy specimens were
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taken. They coined the term 'congestive
gastroenteropathy'.

In patients with portal hypertension in whom
gastric mucosal lesions were being studied, full
thickness small bowel specimens obtained at
either surgery or necropsy were found incidently
to have similar histological changes in the
mucosa.
Our prospective study was carried out to

determine the presence and incidence of
congestive changes in the stomach and jejunum
on histology. Congestive changes were present
on endoscopy in 65% of patients in the fundus, in
65% in the antrum, and in only 16% in the
duodenum. Histology showed congestive
changes in the fundus in 54% ofthe patients and in
the antrum in 57%. Congestive jejunopathy, as
defined by the presence of ectatic capillaries and
venules in the villi, with an increase in the
number of vessels (>6 per villus) seen on
histology, was found in 84% of the patients. The
muscularis mucosae was also thickened more
frequently in the study group. Though oedema,
gland atrophy, and chronic inflammatory
infiltrate were present in varying amounts in
patients with portal hypertension, they were not
significantly different from the control biopsy
specimens. Our histological assessment was
limited by the fact that measurements were
obtained on an optical micrometer scale;
computerised morphometry would provide
more accurate assessment, but was not available
to us.
Although congestive gastropathy in the fundus

and antrum are thought to be two distinct
entities, we found good correlation between the
two endoscopically, though not histologically.
Evidence of gastropathy was more frequent on
endoscopy than on histology; there was also a
poor correlation between the severity of gastro-
pathy endoscopically and histologically.
Comparable with a recent study' 5 which ruled
out H pyloni as a possible factor in the patho-
genesis of congestive gastropathy, we found
H pylori in only 25% of patients, and its presence
did not correlate with the gastropathy.

In patients with cirrhosis, the degree of
hepatocyte dysfunction as measured by the
Child-Pugh score did not correlate well with the
presence of jejunopathy. In addition, the
severity of portal hypertension, as judged by the
portal vein size on ultrasonography and the
presence of collaterals, did not predict the
presence of jejunopathy. Congestive gastropathy
has been reported as more common in patients
with poorer liver functions,'8120 and in those with
a greater degree of portal hypertension.2' Other
studies, however, have failed to show such
an association.' 22 Sclerotherapy and large
oesophageal varices have been found to increase
significantly the risk of congestive gastropathy,"5
but in our series this was not found to be the case.

This study suggests that the mucosal and
vascular changes of jejunopathy are part of the
spectrum found throughout the gastrointestinal
tract in patients with portal hypertension. These

changes may be a manifestation of splanchnic
dilatation and gut hyperaemia found in both
patients and rat models of portal hypertension.23
These could be a potential source of gastro-
intestinal bleed, requiring appropriate treat-
ment. The part that these changes play in fluid
and substrate transport in the small intestine
remains to be studied.

Presented in part at mid-term Conference of the Indian Associ-
ation for Study of the Liver, Bombay, 1992.
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