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There is conflicting evidence concerning the effects of portal hypertension on the gastric mucosa. This

paper summarises the histological and haemodynamic alterations which are present in both human and
experimental portal hypertension. Despite the fact that histological studies suggests that the gastric
mucosa is an oedematous plethoric structure in portal hypertension, haemodynamic studies show that
gastric mucosal blood glow is at least maintained if not increased in portal hypertension. The term
"active" rather than "passive" congestion is a more appropriate description of the basic change present
in the gastric mucosa in portal hypertension.
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Oesophageal varices are the commonest cause of upper gastrointestinal bleeding in
patients with hepatic cirrhosis, but there is now an increasing body of evidence
suggesting that erosive gastritis may be an important source of bleeding in this
patient population1’2. It is known that portal hypertension is associated with
endoscopically visible abnormalities of the gastric mucosa including a snake skin
appearance and cherry red spots4, and these endoscopic lesions have been
proposed as signs diagnostic of portal hypertension. Histological studies of the
stomach wall in patients with portal hypertension have shown that mucosal vascular
ectasis and submucosal arteriovenous shunts are prominent features and suggest
that the microvascular architecture of the stomach is altered in portal hypertension.
This concept is strengthened by the finding that animal models of acute pre-hepatic
portal hypertension have dilated tortuous submucosal venules associated with
marked submucosal oedema and the terms congestive gastropathy and portal
hypertensive vasculopathy have been coined to describe this histological change.
This body of histological evidence if consistent with the classical concept that raised
portal venous pressure is primarily due to the increased resistance to portal venous
flow secondary to either hepatic fibrosis or portal vein thrombosis. The proponents
of this hypothesis would also argue that portal hypertension is associated with a
stagnant gastric microcirculation which renders the gastric mucosa more susceptible
to injury and it has been shown in experimental prehepatic portal hypertension that
the gastric mucosa is more susceptible to alcohol and bile salt-induced injury.
The concept that the stomach is a passively congested organ in portal hyperten-

sion is in conflict, however, with haemodynamic studies which show that both
clinical and experimental portal hypertension is associated with a hyperdynamic
systemic circulatory state9-1. It is also known that this increase in cardiac output is
associated with a marked increase in both splanchnic inflow and total gastric blood
flow in experimental portal hypertension12-4. Given that large increases in gastric
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mucosal blood flow can reduce mucosal susceptibility to injury15 these haemodyna-
mic studies suggest that the gastric mucosa in portal hypertension may not be more
prone to ulceration. The vast majority of studies examining the effects of portal
hypertension on the gastric mucosa have been performed in experimental animal
models of prehepatic portal hypertension and the divorce between the results of
histological and haemodynamic studies may be linked to the fact that this model is
associated with marked temporal changes in splanchnic haemodynamics after
portal vein ligation. Sikuler and colleagues have shown that the initial period after
portal ligation is associated with a marked reduction in splanchnic inflow but that
reversal to a hyperdynamic splanchnic circulatory state is complete seven days after
portal vein ligation6. It is also known that the level of gastric mucosal perfusion is
markedly reduced in acute prehepatic portal hypertension, but that this reduction is
not sustained in chronic prehepatic portal hypertension7 despite the maintenance
of an elevated portal pressure in this animal modelTM. Furthermore, experimental
studies have shown that the susceptibility to taurocholate-induced injury is not
increased in chronic prehepatic portal hypertension9.

Studies in experimental cirrhosis, which may be more relevant to the clinical
situation, are more difficult to perform mainly due to the problems associated with
developing animal models of decompensated cirrhosis. The evidence available,
however, is unanimous that both total gastric blood flow2, and gastric mucosal
flood flow2’21 are increased in hepatic cirrhosis. It has also been shown that
experimental cirrhosis does not render the gastric mucosa more prone to injury by
bile salts22 the bias, if anything, favours a reduced, susceptibility to injury in
association with documented increases in gastric mucosal blood flow. The main
conclusion to be drawn from this body of experimental evidence is that gastric
mucosal susceptibility to injury may be more closely linked to the effects of portal
hypertension on gastric mucosal blood flow rather than to the presence of raised
portal pressure in isolation. These studies also suggest that the term "active" rather
than "passive" congestion is a more appropriate description of the basic haemody-
namic change affecting the gastric mucosa in portal hypertension. The histological
and haemodynamic limbs of the debate are not necessarily in conflict as vascular
ectasia, dilated tortuous submucosal arterioles, gastric red spots and submucosal
arterio-venous shunts are compatible with the presence of a hyperdynamic circula-
tory state.
These experimental studies therefore suggest that patients with uncomplicated

chronic portal hypertension are not more susceptible to gastric mucosal erosion
formation, but that an acute rise in portal venous pressure may increase gastric
mucosal susceptibility to injury. Clinical studies fail to give a clear cut answer to this
question as the incidence of erosive gastritis as a cause of upper gastrointestinal
bleeding in patients with portal hypertension ranges from 10-59% 23,. This wide
incidence range is not surprising given that complications of hepatic cirrhosis such
as jaundice24, acidosis25 and hypoxia26 have a well known association with gastric
mucosal erosions.

It is also possible that haemorrhagic shock due to variceal bleeding may cause
gastric mucosal stress ulceration or that mucosal ulceration may be a reperfusion
injury; these factors may, in part, explain the frequent co-existence of bleeding

27 28varices and gastric mucosal erosions’ Such conjecture requires to be tested
under experimental conditions. It is clear, however, that raised portal pressure
does not necessarily equate with gastric mucosal barrier disruption and the concept
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that portal hypertension is associated with a stagnant mucosal microcirculation and
increased gastric mucosal susceptibility to injury needs revision.
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