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Abstract

In the liver, imaging can show lesions of large and medium-sized
vessels, perfusion disorders related to vascular lesions, and paren-
chymal lesions including infarcts, regenerative nodules, and focal
nodular hyperplasia. In the gastrointestinal tract, vascular lesions
often result in bowel ischemia. Imaging can be used to show the
vascular lesions and bowel wall abnormalities, including mural
thickening, lack of perfusion, and pneumatosis.

Doppler sonography, multislice helical computed tomography
(CT), magnetic resonance (MR) imaging, and angiography are
useful to demonstrate vascular lesions. Doppler sonography offers
high spatial and temporal resolution. Information about blood
flow and velocity can be obtained. However, the visualization of
retroperitoneal vessels is often limited because of intestinal gas.

A global view of the abdominal vasculature can be observed by
using helical CT. High spatial and temporal resolution are obtain-
ed, especially when new multislice CT scanners are used. MR
imaging has a better contrast resolution than CT, but its spatial
resolution is lower. MR imaging can also be used to measure flow
with phase contrast methods.

The role of arteriography in the diagnosis of vascular lesions is
decreasing. However, its role remains important to definitively
demonstrate obstruction of the hepatic artery and to show arteri-
al lesions in acute mesenteric ischemia. In addition, it is used as a
problem-solving method to detect lesions in medium-sized vessels
and to guide intravascular treatment. (Acta gastroenterol. belg.,
2002, 65, 226-229).
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Liver

Vascular lesions

In the liver, lesions can affect the hepatic artery, the
portal vein, the hepatic veins, and the sinusoids. These
lesions often occur together. Obstruction to the blood
flow at one level often leads to secondary lesions up-
and downstream from the initial lesion (1). The vascular
lesions include congenital variations, especially in the
origin of the hepatic artery, vascular stenosis, thrombo-
sis or occlusion, arteriovenous fistulae, and aneurysms
or dilatations.

Imaging may show the vascular lesions, hetero-
geneous liver enhancement that reflects perfusion disor-
ders secondary to these lesions, and parenchymal lesions
such as infarcts, regenerative nodules, and focal nodular
hyperplasia. Doppler sonography, computed tomogra-
phy (CT), and magnetic resonance (MR) imaging can be
used to demonstrate lesions of large vessels. Each
method has strengths and weaknesses. Doppler sonogra-
phy offers excellent spatial and temporal resolution.

Information about blood flow and velocity can be
obtained. Therefore, Doppler sonography is widely used
in patients with cirrhosis to show signs of portal hyper-
tension (2).

However, the visualization of the vessels outside the
liver and in the retroperitoneum is often limited because
of intestinal gas. For example, the proximal extent of a
portal thrombus or the portosystemic collaterals in por-
tal hypertension may be difficult to demonstrate. It addi-
tion, it may be difficult to differentiate between slow
flow and thrombosis with Doppler sonography.

Helical CT has good spatial resolution. The spatial
resolution in the longitudinal axis (z axis) is greatly
improved with the advent of multislice helical CT scan-
ners (3). A global view of the abdominal vasculature can
be obtained without the limitations of Doppler sonogra-
phy. However, the contrast resolution of CT is less than
that of MR imaging. To increase the contrast resolution,
high doses of iodinated contrast agents are needed in CT
examinations. This can cause problems, especially in
patients with cirrhosis and impaired renal function.

MR imaging has excellent contrast resolution, but its
spatial resolution is often somewhat lower than that of
CT because with MR imaging, there is a trade-off
between spatial resolution and speed of acquisition. In
addition, MR angiography is more sensitive to motion
than CT angiography. Blood flow and velocity can be
measured with phase contrast methods in MR imaging
(4). MR imaging is useful as a second-line examination
in patients with cirrhosis and portal hypertension, espe-
cially to assess the liver and portal system before liver
transplantation (2).

Arteriography or venography is less often needed to
show vascular lesions. it remains useful to show lesions
of medium-sized vessels such as arterial aneurysms in
polyarteritis nodosa, to definitively demonstrate arterial
occlusion after liver transplantation, especially in chil-
dren, and to perform intravascular treatments. These
treatments include embolization of aneurysms and trans-
catheter intravascular portosystemic shunt placements in
patients with cirrhosis or Budd-Chiari syndrome.
Finally, diseases of small vessels such as peliosis and
veno-occlusive disease often cannot be shown directly
with imaging.

Acta Gastro-Enterologica Belgica, Vol. LXV, October-December 2002

Vascular lesions of the liver and gastrointestinal tract

B.E. Van Beers, E.M. Danse

Department of Radiology, Université Catholique de Louvain, St.-Luc University Hospital, Brussels, Belgium.

————————
Corresponding author : B.E. Van Beers, Department of Radiology, St.-Luc
University Hospital, Avenue Hippocrate 10, B-1200 Brussels, Belgium.



Vascular lesions of the liver and gastrointestinal tract 227

Perfusion disorders

Focal perfusion disorders are often seen in patients
with vascular lesions of the liver. Areas of transient
increased enhancement during the arterial phase after
contrast material injection are observed when the arteri-
al perfusion is increased due to arterioportal fistula,
inflammation, radiation therapy or portal and hepatic
vein obstruction (5-12).

These areas with transient enhancement often have
straight borders and are important to recognize for two
reasons. First, these lesions should not be misinterpreted
as tumors ; second, tumor size should not be overesti-
mated when these lesions are adjacent to tumors.

Hepatic lesions

Liver infarcts are observed as wedge-shaped, round-
ed or irregularly shaped lesions paralleling bile ducts.
The lesions do not enhance after contrast material injec-
tion and may contain gas. The presence of nondisplaced
vessels running through areas of hepatic infarction
excludes space-occupying lesions (13,14). Hepatic
infarction results from an insult either to the hepatic
arterial supply or to both the hepatic arterial and portal
venous systems.

Regenerative nodules are the result of localized pro-
liferation of hepatocytes and their supporting stroma.
Most regenerative nodules are associated with oblitera-
tion of portal or hepatic veins, so that ischemia is impor-
tant. In focal nodular hyperplasia, however, the stimulus
to development of the nodule is probably not a decrease
of functional liver mass. In this lesion, the stimulus may
be a congenital or acquired anomaly of the arterial sup-
ply leading to focal hyperperfusion of the parenchyma
(15).

Monoacinar regenerative nodules in nodular regene-
rative hyperplasia or cirrhosis are too small to be
observed at imaging. Multiacinar regenerative nodules
and lobar or segmental hyperplasia can be seen with
sonography, CT, and MR imaging. These regenerative
nodules should be differentiated from hepatic tumors,
especially hepatocellular carcinomas in cirrhosis. At
imaging, this distinction is mainly based on blood sup-
ply, as most hepatocellular carcinomas appear hypervas-
cularized during the arterial phase after injection of con-
trast material, whereas regenerative nodules do not have
an increased arterial supply (16). However, exceptions
do occur. Not all hepatocellular carcinomas are hyper-
vascular. In contrast, some dysplastic and regenerative
lesions are hypervascularized. These hypervascular
lesions include regenerative nodules in Budd Chiari syn-
drome (17).

Gastrointestinal tract

Vascular lesions of the intestinal tract often result in
bowel ischemia. Intestinal ischemia can result from vari-
ous causes, including arterial or venous thrombosis,

arterial embolism, low flow states, vasculitis, tumors,
bowel obstruction, inflammatory diseases, trauma, and
drug or radiation therapy (18-20). Classically, intestinal
ischemia is divided in acute and chronic mesenteric
ischemia and colonic ischemia.

Acute mesenteric ischemia

In acute mesenteric ischemia, imaging findings
include thromboembolism in mesenteric vessels, lack of
bowel wall enhancement, bowel wall thickening, mesen-
teric edema, ascitis, intramural or portal venous gas, and
liver or splenic infarcts (18,21-23). None of these signs
are very sensitive, but lack of bowel wall enhancement
is a sign that is specific for mesenteric ischemia. This
sign is more often observed when imaging of the whole
bowel is performed during the early phase after injection
of contrast material. This rapid imaging can be per-
formed with multislice helical CT scanners. Although
pneumatosis can occur in benign conditions, presence of
air in the bowel wall, the portal vein or the peritoneum
in patients with intestinal ischemia is an ominous sign,
often signifying transmural. infarction (23).

CT is useful to diagnose mesenteric ischemia in
patients with acute abdominal pain. Occlusion of the
mesenteric artery or vein can be observed as well as
findings in the bowel wall and mesentery. The CT find-
ings of bowel ischemia secondary to vasculitis or other
causes overlap. Nevertheless, the possibility of vasculi-
tis should be considered when mesenteric ischemic
changes occur in young patients, are seen at unusual
sites including the duodenum, concomitantly involve the
small and large bowel, and are associated with multiple
organ involvement (18, 24-26). Because of the limited
sensitivity of CT to detect mesenteric artery branch
occlusion, some authorities recommend to perform CT
only in patients with acute mesenteric ischemia secon-
dary to venous occlusion (27). However, it is often diffi-
cult to suspect venous rather that arterial obstruction
before imaging in patients with acute mesenteric
ischemia.

Angiography remains an important diagnostic
method in patients with acute mesenteric ischemia.
Angiography is clearly superior to CT for detecting
mesenteric artery branch occlusion, identifying medi-
um-sized vessel vasculitis or diagnosing vasospasm (21,
24,26). According to the American Gastroenterological
Association, arteriography is the definitive examination
to identify patients with acute mesenteric ischemia
secondary to arterial obstruction or vasoconstric-
tion (27). Angiography can also been used to infuse
papaverine or thrombolytics. However, in actual clinical
practice, mesenteric ischemia is only one of a number of
potential diagnoses in patients with signs of acute
abdomen. Therefore, a large number of negative results
should be expected when angiography is performed rou-
tinely to identify patients with acute mesenteric ische-
mia early in the course of the disease. This suggests that
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CT scanning may be useful as a triage examination
before angiography in patients without peritoneal signs
(21). Further studies are needed to support this diagnos-
tic algorithm.

Occlusion of the mesenteric artery or vein can be
detected with Doppler sonography. This method can also
show lack of perfusion of the bowel wall (28). Never-
theless, examination of the mesenteric vessels with
Doppler sonography is limited in patients with acute
mesenteric ischemia because of large amounts of intesti-
nal gas (adynamic ileus).

In an animal model of acute intestinal ischemia, it has
been shown that contrast enhanced MR imaging can be
used to demonstrate modifications of the enhancement
in the intestinal wall. Using different contrast agents,
specific enhancement patterns were observed in occlu-
sive ischemia, reperfused reversible ischemia, and reper-
fused irreversible ischemia (29-31). Until now, MR
imaging is not routinely used in patients with acute
abdominal pain (20).

Chronic mesenteric ischemia

Stenoses of the celiac trunk, superior and inferior
mesenteric arteries can be demonstrated with Doppler
sonography, CT angiography, and MR angiography (32-
35). However, partial or complete occlusion of one or
more of the splanchnic vessels may be seen in the absen-
ce of chronic mesenteric ischemia (36). Therefore, sever-
al tests have been proposed for use in diagnosing chron-
ic mesenteric ischemia, but are currently not used in clin-
ical routine (25,27). The diagnosis of chronic mesenteric
ischemia is based on clinical symptoms, demonstration
of an occlusive process of the splanchnic vessels, and
exclusion of other gastrointestinal disorders (27).

Colon ischemia

The role of imaging in ischemia of the large bowel
remains debated as most cases of colon ischemia, do not
have a recognizable cause (27). Colon ischemia com-
prises a spectrum of diseases ranging from reversible
colopathy to gangrene. Colic lesions including wall
thickening, heterogeneity, and pneumatosis can be
shown with sonography and CT (37,38). It has been sug-
gested that absence of flow at Doppler sonography is a
sign of severe colon ischemia (39).

Conclusion

Because of the increasing role of cross-sectional
imaging in patients with vascular lesions of the liver and
gastrointestinal tract, arteriography is less often used. It
remains the definitive examination to show obstruction
of the hepatic artery in liver transplantation and to
demonstrate arterial lesions in acute mesenteric
ischemia. In addition, angiography is used as a problem-
solving method especially for the detection of lesions in
medium-sized vessels and for intravascular treatment.
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