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Gastric mucosal function in portal hypertensive
gastropathy secondary to schistosomal hepatic
fibrosis: effect of sclerotherapy
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ABSTRACT Gastric mucosal function in portal hypertensive gastropathy secondary to schistoso-
mal hepatic fibrosis (SHF) was evaluated, Group | comprised 20 patients with no bleeding; 10 had
portal hypertensive gastropathy (PHG). Group Il comprised 20 patients with bleeding. Free acid-
ity, total acidity, basal acid output, serum pepsinogen |, gastric mucosal blood flow (GMBF) and
gastrin were significantly lower in group I, whereas serum gastrin and somatostatin staining were
significantly higher. No histopathological changes were noted between both groups, in conclu-
sion, bleeding caused by SHF results in hypoacidity, hypergastrinaemia and hypopepsinoge-
naemia. Estimated GMBF distinguishes patients with PHG and those who are bleeders.

La fonction de la muqueuse gastrique dans la gastropathie d’hypertension portale secon-
daire & une fibrose hépatique due & la schistosomiase: effet de Ia sclérothéraple

RESUME La fonction da la muqueuse gastrique dans une gastropathie d'hypertension portale sec-
ondaire & une fibrose hépatique due & la schistosomiase a été évaluée. Le groupe | comprenait 20
patients n'ayant pas ’hémorragies digestives; 10 avaient une gastropathie d’hypertension portale.
Le groupe Il comprenait 20 malades qui avaient des hémorragies digestives. Lacidité gastrique
totale et sous forme libre, le débit acide basal, le pepsinogéne sérique de type I, le débit sanguin au
niveau de la muqueuse gastrique et la gastrine étaient nettement plus faibles dans te groupe Il,
tandis que la gastrinémie et la coloration de la somatostatine étaient considérablement plus
élevées. Aucune modification histopathologique n'a été notée entre les deux groupes. En conclu-
sion, le saignement causé par la fibrose hépatique entraine une hypoacidité, une hypergastrinémie
et une hypopepsinogénémie. Le débit sanguin estimé distingue les patients présentant une gastro-
pathie liée & 'hypertension portale de ceux qui font des hémormnagies.

' Prolessor, Department of Medicine; ? Lecturar, Department of Madicine; *Assistant Professor,
Department of Pathology; Faculty of Medicine, Universily of Aloxandria, Alexandria, Egypt.
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Introduction

Hepatic schistosomiasis is the most fre-
quent cause of portal hypertension world-
wide [7]. Oesophageal varices are frequent
and dangerous sequelae of portal hyperten-
sion. Sclerotherapy is the key to managing
bleeding oesophageal varices [2].

Gastric mucosal lesions are common in
individuals with portal hypertension and
can be an important cause of blood loss,
which is generally slow and insidious but
can be massive and occasionally fatal [3].
Reports of hypergastrinaemia and hypo-
pepsinogenaemia in individuals with portal
hypertensive vascular ectasia exist [4].

This study examined gastric secretory,
hormonal and mucosal changes in individ-
uals with portal hypertensive gastropathy
(PHG) due to schistosomal hepatic fibrosis
(SHF) before and after sclerotherapy.

Subjects and methods

Forty patients with a history of schistosom-
al infestation, confirmed histopathological-
ly by percutancous liver biopsy, wecrc
studied. Only patients who were negative
for hepatitis B and/or C were included. None
of the studied patients had received proton
pump inhibitors, H, blockers, antacids, su-

cralfate or beta-blockers. They were divid-

cd into the following two groups:

* Group I (non-bleeders): Twenty patients
with schistosomal hepatic fibrosis
(mean age 27.28 £ 11.13 years) who had
no history of prior bleeding. They were
further subdivided into:

— Subgroup Ia (no PHG): Ten patients
with schistosomal hepatic fibrosis
with no endoscopic evidence of por-
tal hypertensive gastropathy;

— Subgroup Ib (PHG): Ten patients
with schistosomal hepatic fibrosis,

with endoscopic evidence of portal
hypertensive gastropathy.

s Group II (PHG-bleeders): Twenty pa-
tients with schistosomal hepatic fibrosis
with a previous history of haematemesis
and/or melena (mean age 33.215
13.41 years). All 20 patients had endo-
scopic evidence of portal hypertensive
gastropathy and had oesophageal varic-
es with or without oesophagogastric ex-
tensions; none had fundal varices.
These patients were assessed both be-
fore and after sclerotherapy when com-
plete eradication of the varices was
helieved to have been achieved.

A complete medical evaluation and the
following investigations were undertaken:
* percutaneous liver biopsy to confirm

the presence of schistosomal hepatic fi-

brosis;

» percutaneous intrasplenic portal pres-
sure measurement [5];

» gastric acid secretory study [6] to in-
clude determination of the basal free
- and total acid output;

* measurement of serum gasirin [7] and
pepsinogen I [8] levels by radicimmu-
noassay;

* oesophagogastroduodenoscopy with
mucosal biopsies for histopathological
evaluation which included:

- estimate of gastric mucosal blood
flow through morphometric analysis
of the gastric mucosa [9]. The mor-
phometric unit consists of a combina-
tion of size and number of mucosal
vessels [J0] and is a semiquantitative
measurement of vessel volume.

— immunohistochemistry for the detec-
tion of gastrin and somatostatin [17]
in the gastric mucosa.

» endoscopic sclerotherapy until eradica-
tion of all ocsophageal varices.
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Results

There were no significant differences be-
tween the two study groups regarding any
of the routine laboratory investigations.
However, the serum albumin was signifi-
cantly lower in group II (3.18 £ 0.37 mg/dl)
than in group I as a whole (3.97 £ 0.51 mg/
dl); subgroup Ia (4.2 + 0.49 mg/dl) and
subgroup Ib (3.75 = 0.45 mg/dl) (P < 0.05).
Prothrombin activity was also significantly
lower in group II (63.60 + 8.81%) than in
group I (76.35 = 5.98%), subgroup Ia
(77.20 + 7.47%) and subgroup Ib (75.50 +
4.28%) (P < 0.05).

Gastric secretory functions

Gastric residue free acidity was significant-
ly lower in group II (18.5 + 4.23 mEqg/l)
than in group I (22.55 £ 2.5 mEqg/1); sub-
group Ta (22.8 £ 2,53 mEqg/l) and sub-
group Ib (22.3 = 2.58 mEqg/l} (P < 0.05).
Gastric residue total acidity was also lower
in group II (40.05 + 4.88 mEqg/1) than in
group 1 (44.05 £ 3.78 mEq/l); subgroup Ia
(43.5 + 4.38 mEg/1) and subgroup Ib (44.6
+ 3.2 mEg/l) (P < 0.05).

Basal acid output free acidity was sig-
nificantly lower in group II (18.65
4.13 mEqg/l) than in group 1 (22.25 £ 1.62
mEqy/l); subgroup Ia (22.0 + 1.7 mEqg/1) and
subgroup Ib (22.5 + 1.62 mEq/1) (P < 0.05).
Basal acid output total acidity was signifi-
cantly lower in group I¥ (40.4 + 580 mEq/
1) than in group I (44.7 + 3.56 mEq/l); sub-
group Ia (43.7 £ 3.47 mEq/1) and sub-
group Ib (45.7 £ 3.53 mEqg/l) (P < 0.05).

There was no significant difference for
cither gastric residue or basal acid output in
group IT subjects before and after sclero-
therapy.

Serum gastrin
Serum gastrin was significantly higher in
group II (121.10 = 70.80 pg/ml) than in

group 1 (48.9 = 54.5 pg/ml); subgroup Ia
(26.4 £ 17.28 pg/ml) and subgroup Ib (71.4
+ 69.74 pg/ml) but no significant difference
was observed between subgroups Ia and Ib.
There was no significant difference in the
serum gastrin levels in group II subjects
before (121.1 + 70.86 pg/ml) and after
(128.35 + 36.7 pg/ml) sclerotherapy.

Serum pepsinogen |

Serum pepsinogen I levels were signifi-
cantly lower in group II (22.75 £ 6.07
ng/ml) than in group I (34.25 + 6.36 ng/ml};
subgroup Ia (37.7 £ 5.31 ng/ml) and sub-
group Ib (30.8 £ 5.53 ng/mi) but no signifi-
cant difference was observed between
subgroups Ia and Ib. There was no signifi-
cant difference in serum pepsinogen I lev-
els in group II subjects before (22.75 £ 6.07
ng/ml) and after (21.95 + 4.33 ng/ml) scle-
rotherapy.

Oesophagogastroduodenoscopy

Oesophageal varices were present in 50%
of subgroup Ia, 80% of subgroup Ib and in
100% of group II. Oesophageal varices
were graded according to the Waldram
classification. Oesophageal varices grade I
were present in 3 cases (30%) of subgroup
Ia, 2 cases (20%) of subgroup Ib and none
of group II. Oesophageal varices grade II
were present in 2 cases (20%) of subgroup
Ia, 2 cases (20%) of subgroup Ib and 7 cas-
es (35%} of group I1. Grade ITI oesophageal
varices were present in none of subgroup
Ia, in 4 cases (40%}) of subgroup Ib and 13
cases (65%) of group II. Red colour signs
were present in 75% of group II and none
of group I. Gastric junctional varices were
present in none of group I but present in 3
cases (15%) of group IL. Gastric erosions
were present in 1 case (5%) of group I and
in 3 (15%) of group II. As a selection pa-
rameter, mosaic pattern of gastric mu-
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cosa was present in none of subgroup Ia
and all patients of subgroup Ib and group II.

Histopathological findings

Gastric inflammation. Gastric mucosal in-
flammation was present in 60% of sub-
group Ia, 80% of subgroup Ib and 60% of
group II. Mild inflammation was present in
40% of subgroup Ila, 20% of subgroup Ib
and 25% of group II. Moderate inflamma-
tion was present in 10% of subgroup Ia,
50% of subgroup Ib and 15% of group IL
Severe inflammation was present in 10% of
subgroup Ia, 10% of subgroup Ib and 20%
of group I1. There was no significant differ-
ence between any of the studied groups re-
garding the presence or severity of inflam-
mation. After sclerotherapy, despite the
development of eosinophilic infiltration in
the gastric mucosa, no significant change
in the presence or severity of gastric mu-
cosal inflammation was evident (Figures 1
and 2).

Capillary ectasia. Capillary ectasia, de-
fined as dilated capillaries, was found in
40% of subgroup Ia, 70% of subgroup Ib
and 70% of group II (P > 0.05). After scle-
rotherapy, there was a slight insignificant
reduction in the presence of capillary ecta-
sia (60%) as compared to before sclerother-

apy (70%) (Figures 3-8).

Estimation of gastric mucosal

biood flow (GMBF)

The estimated GMBF was 601.6 = 66.81
morphometric units in group I (648 +47.32
morphometric units in subgroup Ia, 554.30
+ 47.02 morphometric units in subgroup
Ib) and 429 + 81.35 morphometric units in
group II. The GMBF was statistically sig-
nificantly lower in group II compared to
group I, subgroups Ia and Ib; it was also
statistically significantly iower in subgroup
Ib compared to subgroup Ia. After sclero-

therapy, there was no change in the estimat-
ed GMBF (424 + 79.78 morphometric
units) in group H.

Estimation of portal venous
pressure

Portal venous pressure (PVP) was 9.7
3.95 mmHg in group 1 (6.7 + 1.34 mmHg in
subgroup Ia, 12.7 + 3.33 mmHg in sub-
group Ib) and 6.25 £ 3.19 mmHg in group
. These differences between groups and
subgroups were statistically significant.

‘Immunohistopathological

evaluation for gastrin and
somatostatin
Gastrin. Gastrin was histochemically
present in the gastric mucosa of 7 cases
(70%) of subgroup Ia, 5 of which were
strongly positive; 6 cases (60%) of sub-
gronp Th, 4 of which were strongly positive;
and in 9 cases (45%) of group I, 3 of which
were strongly positive. There was no statis-
tically significant difference hetween any
of the studied groups regarding the pres-
ence gastrin staining. After sclerotherapy,
gastrin was present in 8 cases (40%) of
group H, 2 of which were strongly positive.
No significant difference existed between
pre- and post-sclerotherapy studies.
Somatostatin. With regard to the pres-
ence of somatostatin in the gastric mucosa,
there were no statistically significant dif-
ferences between any of the studied groups
and subgroups, nor between studies per-
formed before and after sclerotherapy in
group II (Figures 9-12). All histopatholog-
ical findings are shown in Tables 1-3.

Discussion

The mosaic pattern of the gastric mucosa is
said by some authors to be a sensitive and
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specific sign for portal hypertension be-
cause it disappears after portosystemic
shunt operations [/2]. On the other hand,
other authors deny this finding as endo-
scopic gastric biopsies obtained from areas
showing mosaic patterns do not reveal any
indent vascular abnormalities [13].

Fikry et al. [14] and Orloff et al. [15]
have suggested that hyperacidity occurs in
patients with cirrhosis secondary to an im-
pairment of gastric secretagogue metabo-
lism as a result of advanced liver disease.
Our study ( as well as others [16]), shows
that gastric acid secretory function is sig-
nificantly less in bleeders than in non-
bleeders. Lam et al. (/6] suggested that the
hypoacidity seen in bleeders might be a
consequence of excessive circulating
amounts of acid inhibiting intestinal pep-
tides, e.g. higher plasma levels of gas-
trointestinal inhihitory polypeptide, gastrin
and glucagon. This was reported in patients
with cirrhosis, secondary to either reduced
liver inactivation through portosystemic
shunts or diminished liver degradation due
to hepatic insufficiency.

In this study, as well as others [77], scle-
rotherapy did not affect either free or total
acidity. Bleeders had both hypergastrinae-
mia and hypopepsinogenaemia 1. Quintero
et al. [18] attributed this finding to the pres-
ence of atrophic gastritis in the fundic mu-
cosa. In contrast, Lam et al. [16] reported
hypergastrinaemia in people with cirrhosis,
with no relationship between the fundic
mucosal morphology and gastric acidity.

Although McCormack et al. [19] re-
ported no relation between the presence of
gastropathy and the degree of hepatic dys-
function, Sacchetti et al. [20] observed that
severe liver dysfunction is associated with
the presence and severity of gastropathy.

The macroscopic appearance of inflam-
matory gastritis is indistinguishable from

that seen in mild congestive gastropa-
thy [21,22] . However, McCormack et
al. [19] were able to distinguish PHG from
inflammatory gastritis by the presence of
dilatation of the submucosal veins which
are tortuous and show irregular foci of in-
ternal thickening. These vascular abnormal-
ities correlate well with the gastric micro-
circulation as described by Hashizume
et al. [23]; using silicon rubber casts, they
were able to demonstrate increased num-
bers of arteriovenous communications in
the submucosa together with dilated pre-
capillaries, capillaries and veins. A mor-
phometric analysis [24] has confirmed the
capillary dilatation, while a recent ultra-
structural study has shown that the presence
of gastric red spots corresponds with ex-
travasation of red blood cells through de-
fective regions in the endothelium, as well
as hetween interepithelial spaces [25]. Al-

“though Saperas et al. [2]] found that the

snare biopsy technique was ideal for obtain-
ing good specimens in portal hypertension,
such a procedure cannot be recommended
for routine use. In contrast, however, both
Corhishley et al. [26] and Foster et al. [22],
using standard biopsy techniques, failed to
distinguish between mucosal capillary dila-
tation due to PHG and in control suhjects.
Manabe et al. [27] observed significant
arteriovenous shunting in the gastric micro-
circulation, a finding confirmed indirectly
by Sarfeh et al. [28] who reported impaired
mucosal, but not serosal, oxygen tension in
portal hypertensive rats. In addition, Sato
et al. [29] estimated mucosal blood volume
and oxygenation in patients with cirrhosis.
They found that mucosal blood volume
tended to increase in such patients; in con-
trast, the mucosal oxygenation level de-
creased significantly. In addition, cirrhotic
patients with oesophageal varices showed a
greater reduction in gastric mucosal oxy-
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Figure 1 Gastric mucosal endoscopic biopsy H & E (x 250), showing chronic inflammatory
reaction with germinal centre formation

Figure 2 Gastric mucosal endascopic biopsy H & E (x 400), showing the appearance of
eosinophils post-sclerotherapy

Figure 3 Gastric mucosal endoscopic biopsy H & E (x 400), showing congested, dilated,
small-sized blood vessels pre-scierotherapy

Figure 4 Gastric mucosal endoscopic biopsy H & E (x 400), showing congested, dilated,
medium-sized blood vessels pre-sclerotherapy

Figure 5 Gastric mucosal endoscopic biopsy H & E (x 400), showing congested, dilated,
large-sized blood vesseis pre-scierotherapy

Figure 6 Gastric mucosal endoscaopic biopsy H & E (x 250), showing medium-sized, collapsed
blood vessels post-sclerotherapy
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Figure 7 Gastric mucosal endoscopic biopsy H & E (x 100), showing large-sized blood
vessels in between mucosal glands. Glands are collapsed post-sclerotherapy

Figure 8 Higher power view of Figure7 H & E (x 400), showing collapsed post-sclerotherapy
vessels surrounded by mild chronic inflammatory infiltrate

Figure 9 Gastric mucosa, antigastrin (x 250), showing patchy distribution of antigenic
staining (about 50% = strongly positive)

Figure 10 Gastric mucosa, antigastrin (x 400), showing cytoplasmic membranous deposits
and myoepithelial deposits in some glands

Figure 11 Gastric mucosa, antisomatostatin (x 400), showing cytoplasmic, membranous,
intraluminal deposits

Figure 12 Gastric mucosa, antisomatostatin (x 250), showing negative staining of the gland in a
group | patient, while blood vessels and red blood cells represent a positive internal control
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Table 3 immunohistopathological study for antigastrin and antisomatastatin antibody in groups | and If patients
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endoscopic variceal sclerosis.

EVS =

genation than those without. Cirrhotic
patients with gastric lesions have signi-
ficantly lower oxygenation levels than
those without such lesions.

Although the total gastric blood flow is
reported to be increased in patients with
portal hypertension, the GMBF is generally
lower in patients with portal hypertension
than in controls [30], as seen in our study,
regardless of the method employed in mea-
surement [9,27,28,30]. GMBF, assessed
morphometrically in the present study, as
well as by Nishiwaki et al. [ /U], revealed
that the GMBF is decreased in PHG bleed-
ers, as compared to non-bleeders. Also, the
GMBF is decreased in non-bleeders with
PHG as compared to non-bleeders without
PHG.

Immunchistopathologically, gastrin was
detected less often in PHG-bleeders than in
non-bleeders, with or without PHG. This
finding suggests that the hypergastrinacmia
reported to occur in cirrhosis is secondary
to a reduced degradation as a result of por-
tosystemic shunting and/or diminished he-
patic degradation of the hormone and is not
due to increased gastric mucosal produc-
tion of the hormone. This also suggests that
gastric lesions seen in patients with cirrho-
sis with PHG may be a result rather than a
cause of hypergastrinaemia.

In addition, somatostatin staining was
detected more often in PHG-bleeders than
in non-bleeders. This may be due to a phys-
iological response to suppress the in-
creased levels of other gastrointestinal
inhibitory peptides observed in patients
with cirrhosis.

Qur findings can be summarized as fol-
lows:

* Biochemically, SHF bleeders with PHG
had significantly greater hypoacidity,
hypergastrinacmia and hypopepsino-
genaemia I than non-bleeders.
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+ Histopathologically, SHF bleeders with
PHG did not have greater gastric mu-
cosal inflammation and capillary ectasia
than non-bleeders.

* Morphometrically, SHF bleeders with
PHG had a significantly lower estimat-
ed GMBEF, than non-bleeders, and a sig-
nificantly lower estimated GMBF than
those without PHG.

* Immunohistopathologically, SHF ble-
eders with PHG had more mucosal so-
matostatin and less gastrin than non-
bleeders.

¢ SHF patients with PHG did not differ
from those without PHG except for esti-
mated GMBF, which was found to be
significantly lower in patients with
PHG than in those without PHG.

* Sclerotherapy did not affect any of the
gastric parameters studied.

Conclusions

First, SHF bleeders with PHG constitute a
new gyndrome as they have significant hy-

poacidity, hypergastrinaemia and hypo-
pepsinogenaemia I compared to non-bleed-
ers, which may be secondary to either
portosystemic shunting or hepatic dysfunc-
tion, but not to increased production. Sec-
ond, GMBF is a spccific sign for PHG, as
well as bleeding, as it seems to be able to
differentiate between SHF patients with
PHG and thosc without PHG, as well as
between SHF bleeders with PHG and non-
bleeders. It seems that the lower the GMBF
is, the more likely PHG will develop, and
the more likely SHF patients with PHG will
bleed. Third, sclerotherapy does not signif-
icantly alter any of the studied parameters
of gastric functions.
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Who Is the target audience?

The index medicus for the WHO Eastern
Maditarranean Region (IMEMR) is a vary
effective bibliographic taol for medical
researchers, medical students, students of
nursing, public health and community
madicine and medical librarians. It is an
important addition to the reference collections
in medical libraries.

Why ha$ this index been compiled?

Ths Index medicus for the WHO Eastern
Maditarranean Region fills a considerable gap
in the bibliographic covarage of health and
biomedical literature in the Region. It indexes
sarial publications and periodicals Issuad
within the WHO Eastern Maditerranean
Ragion in Arable, English and French beatween
1087 and 1990. The number of periodicals
covarad is 97, an Increase of 23% on the
previous cumulfation (1385-86). The number of
articlas included in this cumulation is 9309. /

EMRO publications are available from Distribution and Salas, WHO Ragional Office for the
Eastern Mediterranean, PO Box 1517, Alexandria 21511, Egypt.
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