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Case report

An unusual localization of massive portasystemic collaterals:

CT angiographic demonstration
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Abstract. This article presents a patient with portal
hypertension in whom an unusual localization for
portosystemic collaterals have incidentally been
found. Upper abdominal sonography revealed tubu-
lar structures filling the whole perirenal and partially
the perihepatic area, and their venous nature was
demonstrated with duplex Doppler sonography. Spi-
ral CT angiography identified the right-sided retro-
peritoneal location and mesenteric-lumbar route of
the collaterals. Upper gastrointestinal endoscopy
with antral biopsy and percutaneous liver biopsy
were performed. Laboratory results and specimen
evaluation revealed chronic active hepatitis due to
hepatitis-B infection. Attention is drawn to the ab-
normal location of these vessels, together with the
noninvasive nature and competence of CT angiogra-
phy in demonstrating vascular pathologies.
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Introduction

Portosystemic collaterals developing as a consequence
of portal hypertension present most commonly as
esophagogastric varices, hemorrhoids, and less com-
monly, as splenorenal, umbilical, gallbladder fossa or
retroperitoneal varices. We herein present a case with
unusual right-sided mesenteric-lumbar collaterals,
draining into both the inferior vena cava and the azygos
system, and extending into extra-abdominal muscles.
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Case report

A 34-year-old male patient presented with epigastric
pain of 3-year duration which was unresponsive to med-
ical therapy. He had mild depression and slurred speech.
He was referred to our clinic for an upper abdominal
sonographic evaluation.

Sonography revealed marked splenomegaly with
normal splenic and portal vein diameters. At the portal
confluence, an aberrant vascular structure was noted.
This structure surrounded the right kidney and extend-
ed down to the iliac crest. Color-Doppler sonography
demonstrated venous flow in these vessels (Fig.1) and
also hepatofugal blood flow in the portal vein.

Liver function tests were abnormal, indicating chron-
ic liver disease, with hepatitis-B surface antigen positive
and core antigen negative.

Upper gastrointestinal endoscopy showed grade-I
gastroesophageal varices of three columns and antral
mucosal biopsy positive for Helicobacter pylori.

A CT angiography revealed esophageal collaterals,
marked splenomegaly, and pericholecystic inflammato-
ry reaction without an increase in gallbladder wall thick-
ness. The left liver lobe was almost nonexistent, either
due to agenesis or to cirrhotic atrophy. Serpiginous ves-
sels previously identified during sonography were dem-
onstrated to originate from the superior mesenteric
vein proximal to the portal confluence (Fig.2) and form
an extensive vascular bundle within the right anterior
pararenal space. This vascular structure drained through
two major vessels: One of them followed the posterior
abdominal wall at the level of T12-L1, entered the
paravertebral muscles (iliocostalis lumborum and long-
issimus dorsi), within the muscle, and further branched
into two vessels, both of which joined the ascending
lumbar vein through the first and the third lumbar veins
(Fig.3). At the level of L5-S1, the second major vessel
followed the same route, passing anterior to the iliacus
and posterior to and through the psoas muscles, and
joined the right common iliac vein through the fifth lum-
bar vein. The ascending lumbar vein on the right side
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Fig.1. Color-Doppler images show vascular structures between
the lower pole of the right kidney and the abdominal wall

Fig.2. Maximum intensity projection reconstruction of CT scans
demonstrates branching of the collateral from the superior mesen-
teric vein (arrow)

Fig.3. Axial scans show anatomical relationships of the collateral
bundle (arrowhead), extension to the posterior abdominal muscles
(arrow), and the connection between the third lumbar vein and the
ascending lumbar vein (thin arrow)

was clearly more prominent. Multiplanar reconstruc-
tions demonstrated the extent of the collateral and its
communication with the ascending lumbar vein.

Taking care not to puncture the collaterals, percuta-
neous tru-cut liver biopsy was performed to assess pa-
renchymal damage, which revealed chronic active hepa-

titis with piecemeal and bridging necroses of the portal
areas.

Discussion

Portosystemic collaterals develop as a compensation for
the normally large portal blood flow that cannot be
maintained due to elevated intrahepatic venous pres-
sure in portal hypertension. The most common routes
for collateral circulation are through the coronary-gas-
troesophageal-azygos system, inferior mesenteric-hem-
orrhoidal system, and retroperitoneal mesenteric—lum-
bar vein system [1, 2]. Recanalization of embryonic ves-
sels, such as the umbilical vein, gastrorenal, splenorenal,
and retroperitoneal veins, also provide shunting of
blood [1]. Retroperitoneal collaterals develop through
veins from the liver to the diaphragm, veins in the sple-
norenal ligament and omentum, lumbar veins, and veins
developing in the scars of previous laparotomies [3].

The patient presented herein is a biopsy-proven case
of portal hypertension due to chronic active B hepatitis;
thus, the single large vessel connecting the superior mes-
enteric vein to the azygos system and inferior vena cava
is regarded as a spontaneous portosystemic collateral.
The massive shunting provided by the single large vessel
unusually occupies the right retroperitoneal space. An-
other unusual feature is the extension of the vessel into
the posterior abdominal muscles. Such an extension car-
ries the risk of heavy bleeding following traumas, espe-
cially surgical interventions.

Besides several invasive methods, such as splenopor-
tography, color-Doppler sonography, and CT, can also
be utilized in demonstrating collaterals and portal per-
fusion, thus providing indirect evidence of portal hyper-
tension. We preferred to use CT angiography in this pa-
tient, considering the relative noninvasive nature of the
procedure, automated contrast injection, and short
scanning times providing homogeneous opacification
of vascular structures with adequate demonstration of
anatomical relationships [4, 5].

References

1. Gedgaudas-McClees RK, Bernardino ME, Phillips VM (1994)
The liver and spleen. In: Putman CE, Ravin CE (eds) Textbook
of diagnostic imaging, 2nd edn. Saunders, Philadelphia, pp 858—
908

2. Fleming RJ, Seaman WB (1968) Roentgenographic demonstra-
tion of unusual extraesophageal varices. AJR 103: 281-290

3. Sherlock S, Dooley J (1993) Diseases of the liver and biliary sys-
tem, 9th edn. Blackwell, Oxford, pp 132-178

4. Dillon EH, van Leeuwen MS, Fernandez MA et al. (1993) Spiral
CT angiography. AJR 160 (6):1273-1278

5. Rubin GD, Dake MD, Napel SA et al. (1990) Three-dimensional
spiral CT angiography of the abdomen: initial clinical expe-
rience. Radiology 186: 147-152



