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Abstract: To evaluate the computed tomography (CT) features of the extrahepatic growing
hepatocellular carcinoma (HCC) located in the portacaval space. Eleven cases of extrahepatic
growing hepatocellular carcinoma in the portacaval space were reviewed retrospectively which
were proved by clinical and laboratory findings. Emphasis was placed on the CT features of the
masses. 11 cases invaded all the portion of the portacaval space. 11 cases extrahepatic growing
hepatocellular carcinoma arose from the liver and had no peduncle. The tumors showed
enhancement in the early stage and quick return to hypodensity in the portal vein phase accompany
with liver cirrhosis, splenomegaly and enlargement of the lymph nodes. CT is helpful in making
accurate diagnosis of the extrahepatic growing hepatocellular carcinoma located in the portacaval
space.

1. Introduction

In 1985, the literature [1] described the anatomical range between the portal vein and inferior
vena cava as the porta-caval space (PCS). The portacaval space is anatomic deep and hidden. It is
often difficult for conventional laparotomy to observe the situation of it.

This issue analyze the contrast-enhanced computed tomography (CT) findings of 11 cases of
extrahepatic growing hepatocellular carcinoma located in the portacaval space retrospectively and
discuss their characteristics on the CT images.

2. Materials and Methods
2.1. Materials

Subjects Retrospectively analyze eleven patients of extrahepatic growing hepatocellular
carcinoma proved by clinical and laboratory findings located in the portacaval space. Eleven
patients of extrahepatic growing hepatocellular carcinoma aged 35-56 years old (mean 45.2 years).

There were nine males and two females (Table 1).

2.2. CT Examination CT scanning technologies

Sixteen-dectector CT scanner (Siemens Sensation, Germany) was performed in all the patients,
with the following parameters: 120 KV -140 KV, 210 mAs-258mAs and 5mm slice width and 5mm
reconstruction layer thickness. Scanning range includes the upper and middle abdomen. The
Ultravist was injected intravenously via a high pressure syringe (300 mg I / mL, Bayer Schering
Pharma AG, Berlin, Germany) at a rate of 2.5 ml / s to 3.0 ml / s. The scan sequence included the
hepatic arterial phase and the portal phase (CT scan was performed at 25 seconds to 30 seconds and
60 seconds to 65 seconds after the start of the injection). All the patients underwent CT
enhancement scan.

2.3. Observing Methods
All the CT images were reviewed by two experienced radiologists with consensus who specialize
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in abdominal diseases.
When the radilolgists reviewed the CT images, the focus were on the site, shape, features of

enhancement of lesions in the portacaval space and its complications.

3. Results

11 cases in the group of hepatocellular carcinoma arose from the caudate lobe, sessile, the size of
61mm x 50mm to 145mm X 91mm; which enhanced in the early stage and quick return to
hypodensity relative to the neighboring liver tissue. There were other intrahepatic tumors.

Cirrhosis and enlarged spleen were shown in the 11 cases, which also accompanied by increased

retroperitoneal lymph nodes (Figure 1 and Figure 2).

Figure 2. Female, 47 years old, extrahepatic growing hepatocellular carcinoma located in the
portacaval space. Figure 2a and Figure 2b The CT iamges showed the mass located in the
portacaval space arose from the hepatic caudate lobe (arrow). The tumor enhanced in the
early stage and quick(Figure 2a) return to hypodensity in the portal vein phase(Figure2b).

4. Discussion

Extrahepatic growing hepatocellular carcinoma is the tumor that grow out of liver, only connect
the liver with peduncle or close to liver. Mass can be spherical or eggplant-shaped protruding from
the liver surface or be extrahepatic, which ranging in size. The majority of lesion and the liver are
connected with peduncle, in a small number of cases, the tumor mass is close to the liver surface
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without sign of peduncle. Extrahepatic growing hepatocellular carcinoma may be associated with
ruptured hemorrhage and retroperitoneal lymphadenopathy or ascites [2-4].

Most cases show typical CT manifestations of cirrhosis, even with multiple low-density nodules
and retroperitoneal lymph nodes or a small amount of ascites. Extrahepatic growing hepatocellular
carcinoma is divided into simple and mixed types according to whether the liver has tumors [4].

In this study, 11 cases of hepatocellular carcinoma arose from the caudate lobe, and the mass
closed to the liver surface. Hepatocellular carcinoma showed enhancement in the early stage and
quick return to hypodensity in the portal vein phase on the CT images. All the 11 cases had
cirrhosis and spleen enlargement, accompanied with enlarged retroperitoneal lymph nodes.

Portacaval space can have a variety of blood vessels, mainly for the abnormal right hepatic artery
and the branch of pancreatic duodenal vascular arch. Sometimes, the cystic duct can be shown in
the portal space, omental hole is the potential cavity in the portacaval space. A part of the uncinate
process of the pancreas may locate within the portacaval space. The superior part of the portacaval
space is mainly composed of hepatic caudate lobe, and the inferior parts mainly composed of lymph
nodes, portacaval blood vessels and the cystic duct which go through the portacaval space. All these
are helpful for radiologists to identify the portacaval space and the processus caudatus and
processus papillaris of caudate lobe on the CT and MRI images|[1, 5-7].

The major tumor of hepatocellular carcinoma can be located in the center of the portacaval
cavity, left or right part, and it is often located in the superior part of portacaval space.
Hepatocellular carcinoma invade the portacaval space through many ways: primary carcinoma
arises from right superior part of liver can directly invade the caudate lobe so that involve the
portacaval space, primary carcinoma arises from right inferrior part of liver can invade the portal
space by surrounding the inferior vena cava.

When the caudate lobe become the primary tumor of hepatocellular carcinoma, the lesion within
the portacaval space is a part of the primary tumor. In these cases, the lesion within the portacaval
space directly connect with the primary tumor. Hepatocellular carcinoma adjacent to the portacaval
space often involve hepatoduodenal ligament and the portacaval space via the sapce between the
vena or firstly invade hepatogastric ligament, and then involve the portacaval space through the
hepatoduodenal ligament. so it shows that the lesions within the portacaval space connect the
primary tumour by the hepatoduodenal ligament [8,9].

In this group, 11 cases of extrahepatic growing hepatocellular carcinoma were involved the
whole portacaval space, which may help to antidiastole the tumor which mainly grow in the
portacaval space.

A variety of abdominal tumors may involve the portacaval space [7,10]. The major part of the
duodenal cancer is located in the center or the right side of the portacaval space, especially the
superior part. The way of enhancement is different from hepatocellular carcinoma. Cancer happens
in the head of pancreas locate in the center or the in the inferior part of portacaval space. According
to the anatomical basis that the portal vein is in the head of the pancreas, the pancreatic head cancer
may directly violate the portacaval space from top to bottom.

The enhancement characteristic of Pancreatic head cancer is different hepatocellular
carcinoma[6]. Extrahepatic growing hemangioma refers to the mass mainly grow outward the liver,
and it prefers to occurring in the thinner places rather other parts [11]. The contrast-enhanced CT
findings of the hepatic hemangioma is different from the hepatocellular carcinoma.

In one word, the contrast-enhanced CT examination is helpful to evaluate the extrahepatic
growing hepatocellular carcinoma (HCC) located in the portacaval space.
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Table 1  Clinical findings of the 11 cases

case gender age Anatomic location
1 male 35 portacaval space
2 male 39 portacaval space
3 male 40 portacaval space
4 male 42 portacaval space
5 male 46 portacaval space
6 male 47 portacaval space
7 male 48 portacaval space
8 male 47 portacaval space
9 male 56 portacaval space
10 female 50 portacaval space
11 female 47 portacaval space
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