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Abstract

In patients with superior vena cava (SVC) obstruction, arterial phase focal contrast
enhancement of the left lobe of the liver might be observed upon computed
tomography (CT). Herein, we present the case of a 52-year-old patient with SVC
obstruction with an area of increased contrast enhancement (or hot spot sign)
within the left lobe of the liver due to the formation of collateral circulation
detected via multi-detector CT using multiplanar and three-dimensional volume
imaging techniques. With this case, we aimed to emphasise that abnormal arterial
phase enhancement of the left lobe of the liver might be observed upon CT in
patients with SVC obstruction and should not be misinterpreted as a hepatic lesion
or metastasis. The importance of this case is that it shows how to differentiate CT
findings of focal contrast enhancement of the liver due to venous shunt formation
from those of metastasis in patients with a high risk of liver metastasis.
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Vena kava stiperior'nun (VKS) kronik obstriiksiyonunda vendz drenaj icin ana
kolleteral yollar gelisir. Bu durumun nadir goriilen nedenlerinden biri katetere bagl
kronik obstriiksiyondur. Bu hastalarda bilgisayarli tomografide (BT), arteryel fazda
karaciger sol lobunda fokal kontrast tutulumu goriilebilir. Fokal kontrast tutulumu
obstruksiyon sonucu gelisen VKS ve portal ven arasinda goriilen portosistemik santa
baghdir. Diger bir adi "hot spot isareti" olarak bilinen gorliniim 6zellikle onkolojik
hastalarda metastazla karisabilmektedir. Biz burada mesane tiimori tanih 52
yasindaki olgumuzda nadir bir neden olan hemodiyaliz kateterinin yol actigr VKS
obstriiksiyonu sonucu olusan karaciger sol lobundaki fokal kontrast tutulumunun
cok kesitli BT ile elde olunan li¢c planda izlenen goriintiilerini sunmayi ve olusan
diger kolleteral yollari tekrar gozden gegirmeyi amagladik.
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Introduction

Venous flow blockage of superior vena cava (SVC)
leads to the formation of venous collateral pathways,
including systemic to portal shunts that could cause
hepatic venous stasis. According to the literature
there are some major collateral pathways are as
following; 1- the azygos- hemiazygos, 2- the internal
mammarian vein, 3- the lateral thoracic, 4- superficial
thoraco-abdominal and 5- vertebral venous plexus.
The internal mammarian and lateral thoracic veins
drain in to the superficial epigastric and paraumblical
veins and ultimately to the portal venous system (1-
4). However sometimes via musculophrenic vein
collaterals venous congestion occurs in the liver area
nexttotheintersection oftherightand leftlobes, which
leads to abnormal enhancement of fourth segment
of the left hepatic lobe (5-7). In this case we present
a patient with SVC occlusion with an area of focal
increased contrast enhancement (or “hot spot sign”)
detected on multi-detector computed tomography
(CT) due to formation of collateral circulation in the
left lobe of the liver using multiplanar and 3D volume
image techniques.

Case Report

Patient consent was not obtained because the
evaluation was retrospective. Our case is a 52-year-old
man with known bladder malignancy who have been
taking chemotherapy and hemodialysis treatment
through permanent hemodialysis catheter. Thoraco-
abdominal contrast-enhanced CT was obtained to
evaluate the response to treatment. CT imaging
revealed thrombosis of the hemodialysis catheter,
formation of venous collaterals in the anterior chest
wall as a result of occlusion of SVC. Although the
first CT images of our patient revealed only a slight
focal contrast enhancement in the fourth segment of
hepatic left lob, the follow up CT scan images acquired
just two months later showed a more prominent and
larger contrast enhanced area in the fourth segment
of the liver in the early arterial phase, which was
associated with focal hepatic “hot spot” sign, due to
collateral drainage (Figure 1-4).

Discussion

In case of SCV occlusion, occasionally in CT imaging,
areas of focally increased blood flow in the left hepatic

lobe may be seen due to collateral vein formation.
This appears as an abnormal hyperattenuation of the
left hepatic lobe in arterial or early portal phase. This
is a result of porto-systemic venous shunt between
the SCV and portal vein (1,2).

In case of chronic obstruction of caval system,
collateral pathways develop to maintain venous
drainage. The major collateral pathways are well
described and include; the azygos-hemiazygos,
external and internal mammary, lateral thoracic, and
vertebral pathways.

There are several unusual collateral pathways
such as; systemic to cavo-portal, pulmonary venous
and intrahepatic collateral pathways. Four cavo-
portal pathways have been described. One of which
is caval-superficial-umblical-portal pathway in which
the epigastric veins anastomose with internal or
external mammary veins. These veins following a

Figure 1, 2. Contrast-enhanced axial and coronal computed
tomography shows a slight contrast enhancement area in the
fourth segment of hepatic left lobe
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recanalized paraumblical vein drain in a hepato-pedal
fashion into the left portal vein (3). The collateral
venous pathway comprises the internal mammary
and paraumbilical veins, leading to formation of a “hot
spot” due to high blood flow around the area of union
of the paraumblical vein and the left main branch
of the portal vein (4,5). An intense focal hepatic
enhancement on abdominal CT has been reported
(6). Sometimes, abnormal focal enhancement in
contrast-enhanced CT or focal increased radiotracer
uptake in Tc-99m sulfur colloid scan has been called
the “focal hepatic hot spot sign” (4,5,7). Especially in
the cancer patients first imaging findings (in our case

Figure 3, 4. Axial and coronal computed tomography (CT) scan
of upper abdomen demostrates hypervasculer area in segment
IV of liver that represents CT counterpart of focal hot spot sign.
Notice enlarged anterior chest wall collateral vessels (curve
arrows) with SVC obstruction. Contrast-enhanced CT image
shows reflux of contrast material into hepatic vein (arrow)

SVC: Superior vena cava
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Figures 1, 2) might be misinterpreted as metastasis.
However, the location of the lesion and the presence
of collateral vascular structures should be a clue for
“hot spot sign”.

In  conclusion, flaming focal arterial phase
enhancement of hepatic left lobe in CT scans might
be seen in case of SVC occlusion, and is described
as the focal hepatic “hot spot” sign. It should not be
misinterpreted as a hepatic lesion or metastasis.
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