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Abstract: Portal vein thrombosis (PVT) is a partial or complete obstruction of blood flow through the 
portal vein (PV) due to an intraluminal thrombus. Neoplastic portal vein thrombosis is a common 
complication in cases of hepatocellular carcinoma (HCC), and it is a sign of a poor prognosis. 
Diagnosing HCC and tumor PVT is usually performed using non-invasive radiological imaging and 
measuring tumor marker blood levels. Sometimes, a PVT is present without any detectable liver 
tumor mass or conclusive findings. In cases like these, a tumor PVT biopsy is performed for 
confirmation. In the available literature, tumor PVT biopsy is performed either percutaneous or 
endoscopic, as fine-needle aspiration biopsy (FNAB). Only a single publication was regarding PVT 
CORE needle biopsy (CNB). At this moment, we present three cases of percutaneous transhepatic 
ultrasound-guided biopsy. For the patients in question, the single method remained for diagnostic, 
staging, and pathohistological verification due to the insufficient sensitivity of the performed 
radiological imaging. In all three cases, the diagnosis of HCC was confirmed. All three procedures 
have been carried out without any complications 

Keywords: hepatocellular carcinoma; intrachepatic cholangiocarcinoma; neoplastic portal vein 
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1. Introduction 

Portal vein thrombosis (PVT) is a partial or complete obstruction of blood flow through the 
portal vein (PV) due to an intraluminal thrombus. The first case of PVT was described by Balour and 
Stewart in 1868. Portal circulation accounts for two-thirds of liver blood supply; the hepatic arteries 
provide the remainder [1-4]. In 70% of PVT cases, local risk factors, like malignancy, focal 
inflammation, abdominal trauma, surgery, and cirrhosis, are present. Systemic risk factors are 
responsible for 30% of cases [1, 4, 5]. The mechanisms by which the liver compensates for the loss of 
the portal blood supply are vasodilatation of the hepatic artery and developing venous collaterals [1-
4, 6]. HCC represents 90% of primary liver neoplasms and is the cause of death of more than one 
million patients worldwide every year. HCC staging is an essential factor in the treatment and 
prognosis. Portal vein invasion is a significant risk factor for postoperative tumor recurrence, and it 
is, therefore, contraindicated to perform transplantation, surgical resection, or percutaneous ablation, 
even in cases of a solitary lesion smaller than 5 cm [2, 4, 7, 8-12]. Sometimes, the only sign of HCC is 
tumor PVT [5, 10, 11, 13, 14]. HCC is most diagnosed using non-invasive radiological imaging and 
tumor markers. However, 30% of patients show normal levels of AFP (alpha-fetoprotein) at the time 
of the diagnosis, which can be observed even in the advanced stages of HCC [15, 16]. Diagnosing a 
tumor PVT is relatively simple in patients whose liver mass is suggestive of HCC and PVT and whose 
opacities in the arterial phase (neovascularization) on CT or MRI. MRI portography is irreplaceable 
for identifying PVT, abdominal collaterals, and visceral organ changes [17]. Portal vein diameter 
increase, wall irregularities, and arterial Color Doppler (CD) phenomena occurring in PVT are all 
highly suspicious of a malignant PVT [10, 15, 18]. Reliable epidemiological data about PVT is often 
missing or hard to obtain [3, 19]. The presence of tumor PVT in cases of HCC in the literature varies 
between 20-72% [5, 8, 10, 15]. Sometimes, a tumor PVT biopsy is necessary for a precise assessment 
[5, 20]. Percutaneous transhepatic fine-needle aspiration biopsy (FNAB) of a tumor PVT was first 
described by Joly et al. in 1993 [5]. A CORE needle biopsy (CNB) is a procedure performed using a 
hollow needle through which a tissue slice is obtained. Pathohistological, immunohistochemical, and 
molecular examinations can then be performed on the samples. We have completed three 
percutaneous ultrasound guided CNBs of PVT. We aim to present our experiences using this 
technique, its safety and effectiveness, and its clinical application. 

2. Case series:  

Case 1: A 72-year-old female, hospitalized for diarrhea and occasional abdominal pain for the 
last two months, followed by a loss of appetite and subsequent weight loss. PVT was detected 
ultrasonographically and in an enlarged, heterogeneous liver without a well-defined tumor mass. 
Abdominal MDCT has shown changes in the right liver lobe morphology, signs of PVT, ascites, and 
retroperitoneal lymphadenopathy (Figure 1). An MRI examination could not be performed due to 
the presence of the patient’s implants. AFP levels were significantly increased. A CNB was performed 
via the anterior abdominal wall, obtaining three samples from the right liver lobe, proximally to PV, 
and two pieces from the portal vein thrombus (Figures 2 and 3). Pathohistological findings confirmed 
a poorly differentiated HCC in PVT samples. The other three samples did not provide any signs 
suggestive of HCC. Following a successful diagnosis, the oncological treatment could begin. 

Case 2: A 66-year-old male was hospitalized to obtain a pathohistological verification of the 
existing liver lesions detected by an MDCT examination performed in a different institution. MDCT 
findings are dominated by a tumor PVT of the portal vein and its branches. No other signs of tumor 
masses could be detected. There was an apparent, intensive post-contrast enhancement in the arterial 
phase (a sign of neovascularization), followed by a rapid washout, highly suggestive of HCC (Figures 
4 and 5). AFP levels were significantly increased. Ultrasonographically, the PVT was iso-hyperechoic 
compared to the surrounding liver parenchyma. Using Color Doppler imaging confirmed the 
absence of blood flow. A CNB was performed via the anterior abdominal wall, obtaining two samples 
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from the tumor PVT in the left portal vein. Pathohistological findings were of a moderately-
differentiated HCC-a typical histological subtype (figure 7).  

Case 3: A female patient was hospitalized due to abdominal and leg swelling, right upper 
quadrant abdominal pain, appetite loss, and weight loss in the last month. Laboratory findings were 
non-specific: the levels of aspartate transaminase (AST), direct bilirubin, globulins, and C-reactive 
protein slightly increased. AFP levels were normal. Ascites and non-specific liver lesions were 
detected on the initial ultrasonography examination. An MDCT examination showed hypodense 
lesions in all phases, which are, in the arterial phase, surrounded by diffuse zones of transient 
attenuation differences (THAD). Ultrasonographically, PVT was iso-to-hypoechoic to the 
surrounding liver parenchyma. Two samples were obtained by performing a CNB of the left portal 
vein tumor PVT via the anterior abdominal wall (figure 6). A subsequent CNB of the left liver lobe 
was performed. Pathohistological analyses of the samples were performed, identifying an 
intrahepatic cholangiocarcinoma (ICC). 

In these three cases, we have performed ultrasound-guided transhepatic CNB of the tumor PVT. 
All interventions were performed on the indications and technical principles from the available 
literature. All patients were hospitalized before the intervention. Informed consent was obtained 
from every patient for the performed procedures. Lidocaine was used for the local infiltrative 
anesthesia. 18G CNB needles were used for tumor PVT, 16G needles for other liver lesions, using 
CNB devices were BARD® MAGNUM® (United States of America) and Vigeo® V-Tek (Italy). Two 
needle passes were performed, obtaining two 1 mm thick, 5-10 mm long samples. The right PV was 
biopsied in one case, and the left PV in two cases. The models were adequate and conclusive for the 
pathohistological diagnosis. The patients tolerated the procedure well; there were no post-biopsy 
complications, no significant complaints regarding the policies, and all patients were 
hemodynamically stable. 12-18 hours after the intervention, follow-up ultrasound examinations were 
performed, showing no signs of complications. The diagnosis of HCC in two cases was confirmed, 
and ICC in one case. Following the pathohistological test, the palliative and chemotherapy of the 
patients were introduced. 

 

Figure 1. MDCT of the abdomen, portal phase: an altered morphology of the right lobe of the liver with 
thrombosis of the main stem and the right branch of the portal vein, which are hypovascular, is observed - 
indicated by arrows. Ascites. Smaller retroperitoneal lymph nodes. 
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Figure 2. Ultrasound. Percutaneous core biopsy of the PVT of the right branch of the portal vein. The image 
shows the tip of the biopsy needle just in front of the PVT - indicated by the arrow, the PVT indicated by the 
arrowhead. 

 

Figure 3. Ultrasound. PVT biopsy of the right branch of the portal vein. The picture shows the tip of the biopsy 
needle in the PVT - indicated by the arrow, PVT - indicated by the arrowheads. 

 

Figure 4. MDCT arterial phase. The picture shows PVT with hypervascular thrombotic masses in the left and 
right branches of the portal vein (neovascularization) - indicated by arrows. 
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Figure 5. MDCT venous phase. The image shows rapid flushing previously in the arterial phase of hypervascular 
PVT, which is a finding suggestive of tumor PVT of HCC. 

 

Figure 6. Ultrasound. Percutaneous core biopsy of the PVT of the left branch of the portal vein. The image shows 
a biopsy needle in the PVT - indicated by arrows. 

 

Figure 7. Photomicrograph of tumor thrombus: (a) Thrombus mass composed of fibrin and hepatocellular 
carcinoma cells (H&E staining, original magnification, x40). The histogenetic origin of the tumor was proven by 
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positivity for (b) hepatocellular antigen, (c), glypican, and (d) TTF-1 (immunohistochemical staining, original 
magnification, x100). 

3. Discussion 

We have presented cases of patients with PVT whose clinical presentation was non-specific. 
Non-invasive imaging modalities were insufficient to provide a diagnosis. In one case, there were no 
liver lesions. In two cases, the lesions were non-specific and could not be visualized using ultrasound. 
For these reasons, the diagnosis was provided by a percutaneous PVT biopsy. CT sensitivity for PVT 
in patients with HCC varies between 68-100% [10, 11]. HCC is an aggressive tumor that tends to grow 
through blood vessels, forming tumor thrombi in large containers [portal, hepatic vein]. Sometimes, 
a PVT is the only sign of tumor growth [5, 9-11, 13, 14]. We could find only a single publication 
describing PVT core biopsies. In cases where imaging modalities cannot provide an accurate and 
reliable diagnosis, biopsy remains the only available diagnostic procedure, especially in the chances 
of a PVT being the only present sign or when the imaging findings are inconclusive or ambiguous, 
as presented in our case series [5, 7, 10, 11, 14, 20]. 

Tumor PVT biopsy is different than other liver Core biopsies by the intentional puncture of the 
portal vein, which carries an increased risk of possible complications: portal vein or hepatic artery 
bleeding, bile duct laceration, biloma formation, biliary peritonitis, forming of a vasculobiliary or AV 
fistula, pseudoaneurysm. However, experience in other procedures in which the portal vein is 
accessed either intentionally or accidentally [percutaneous transhepatic cholangiography, biliary 
drainage, percutaneous retrograde portography, percutaneous portal vein embolization, transjugular 
intrahepatic portosystemic shunt - TIPS], shows us that the portal vein and its surrounding structures 
could be punctured repeatedly and that the complications rarely occurred. It is logical, therefore, that 
it is possible to perform a tumor PVT biopsy without any significant complications. Careful planning 
of the needle route is necessary to avoid vital structures - the hepatic artery and other major blood 
vessels. To perform the biopsy safely, the patient's cooperation is essential; the coagulation 
parameters should be expected, using small-diameter biopsy needles, using a transhepatic route, and 
biopsying only the PVT [8, 22]. 

There are arguments for performing a PVT biopsy, even in cases with a detectable liver mass, to 
minimize the difficulties of diagnosing a well-differentiated HCC. The presence of hepatocytes in a 
PVT sample is sufficient for diagnosing even a well-differentiated HCC [7, 8, 22]. A tumor PVT Core 
biopsy should be performed in cases of complete PVT and distended tumor-filled portal vein. FNAB 
should be reserved for cases of incomplete PVT associated with small thrombi. Ultrasonographically, 
“coarse” or “nodular” images of the areas proximal to the tumor PVT could contain a “hidden” HCC 
[5, 10], which we managed to prove in one case. 

In the available literature, tumor PVT Core biopsy is rarely reported due to the procedure not 
being performed routinely, with FNAB being a more common biopsy method. Core biopsies are more 
dependent on the skill and experience of the operator. There are multiple reasons why this method 
did not become standard in diagnostics and staging of HCC with patients having tumor PVT: 
improvements in CT and MR diagnostics, shortage of well-trained interventional radiologists, and 
fear of possible complications [7, 8, 16]. Complications during a transabdominal tumor PVT Core 
biopsy are more likely in obese patients if ascites are present or if there is a considerable distance 
between the skin and the lesion, sometimes exceeding 20-25 cm. In some cases, inadvertently 
sampling the surrounding liver tissue can be responsible for false positive results [5]. False-negative 
results can be obtained if no malignant hepatocytes are in the tested thrombus part. To reduce the 
likelihood of false negatives, the samples are taken as close to the hepatic mass as possible [if it is 
detectable]; also, the most extended PVT segment should be chosen for the biopsy [10, 22]. Due to its 
perpendicular orientation to the anterior abdominal wall, the left portal vein enables the largest 
possible segment of PVT to be sampled. To obtain a sample from the right portal vein, it is entered 
tangentially, and the model is obtained by increasing the needle puncture depth [22]. In one case, the 
right portal vein was biopsied; the left portal vein was biopsied in the other two cases. Left portal 
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vein biopsies were performed using a longer route through the PVT; right portal vein PVT was 
biopsied using the most tangential way. The sensitivity of FNAB in PVT differential diagnosis is 76-
100% [10]. In cases of a subcapsular lesion, a PVT is far safer than a biopsy of the primary lesion [20]. 
Percutaneous tumor PVT biopsy is a reliable, quick, and well-tolerated procedure. The risks of a 
carefully performed procedure are comparable to the risks of an intrahepatic HCC biopsy. More 
publications are necessary to understand PVT better and to dispel doubts. 

5. Conclusions 

Our research indicates that percutaneous biopsy, as a minimally invasive procedure, provides a 
precise histological diagnosis, significantly contributing to improved diagnostic accuracy and 
appropriate therapeutic decision-making. This method has proven to be a useful tool in clinical 
practice, enabling timely identification of HCC even in the absence of obvious radiological signs, 
thereby improving prognosis and the possibility of adequate treatment for patients with tumor 
thrombus in the portal vein. 
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