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CASE REPORT

Extensive calcifications in portal venous system in a patient 
with hepatocarcinoma
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Abstract
Calcification of the portal venous system is a rare entity 
that can be incidentally discovered during computed 
tomography (CT). We describe a case of extensive 
calcifications in the portal venous system in a middle-
aged male patient with hepatocellular carcinoma (HCC). 
This patient presented with epigastric pain that had no 
obvious origin prior to admission. Laboratory exami-
nations were positive for hepatitis B surface antigen 
and α-fetoprotein, and severe esophageal and gastric 
varices were detected during gastroscopy. Abdominal 
X-ray plain film showed well-defined linear and track-
like calcification, with irregular margins directed along 
the course of the portal venous system. CT revealed 
extensive calcifications along the course of the portal, 
splenic, superior mesenteric and gastroesophageal 
veins. He underwent splenectomy 22 years ago due to 
splenomegaly and partial hepatectomy seven months 
before because of HCC of low-grade differentiation, 
confirmed by pathology. Finally, the patient was diag-
nosed with postoperative recurrent HCC and extensive 
portal venous system calcification after selective hepat-
ic angiography under digital subtraction angiography.
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Core tip: We reported a case of extensive calcifications 
in portal venous system combined with hepatocellular 
carcinoma (HCC) in a middle-aged man. He underwent 
splenectomy 22 years ago for splenomegaly and partial 
hepatectomy 7 mo before due to HCC. Extensive calci-
fications along the course of the portal vein were found 
on computed tomography.
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INTRODUCTION
Portal vein calcification seen on abdominal radiography 
is rare, and occurs even more rarely in the portal trunk 
and its branches, such as the splenic and superior mesen-
teric veins. To the best of  our knowledge, such extensive 
calcifications in the portal venous system combined with 
hepatocelluar carcinoma (HCC) have not been previously 
reported. Here, we report a recent case with evidence of  
calcifications in the portal venous system confirmed by 
computed tomography (CT).

CASE REPORT
A 46-year-old man was admitted for upper abdominal 
pain of  2 mo duration on February 25, 2014. He under-
went splenectomy 22 years ago due to splenomegaly, pan-
cytopenia, and portal hypertension caused by hyperten-
sion-related liver cirrhosis, and partial hepatectomy seven 



months before due to HCC of  low-grade differentiation, 
confirmed by surgery and pathology. He denied drug and 
alcohol abuse. Physical examination was essentially nega-
tive except for mild epigastric tenderness and two scars 
below the bilateral costal arch. Hemoglobin (144 g/L), 
white blood cell count (8.04 × 109/L) and platelet count 
(290 × 109/L) were within normal ranges. Liver func-
tion tests were unremarkable except for a total bilirubin 
level of  22.5 µmol/L, with a direct bilirubin level of  4.8 
µmol/L. Serum levels of  α-fetoprotein and hepatitis 
B surface antigen were 235.6 ng/mL and 3.15 IU/mL, 
respectively. Endoscopic examination of  the esophagus 
revealed severe gastroesophageal varices that did not 
receive any therapy before admission. Plain abdominal ra-
diography revealed linear and track-like calcification with 
irregular margins directed along the course of  the portal 
vein (Figure 1A). Calcifications in the portal, splenic, 

superior mesenteric and gastroesophageal veins were 
detected on abdominal CT (Figure 1B-E). On digital sub-
traction angiography, the tree structure of  the calcified 
portal vein was clearly demonstrated (Figure 2A). On the 
arterial phase of  selective celiac arteriography, multiple 
tumor staining in the right upper quadrant was detected 
(Figure 2B).

DISCUSSION
Calcification in the portal vein or its tributaries visible 
on abdominal radiography is a rare radiological finding, 
and almost always occurs in patients with long-standing 
portal hypertension, regardless of  underlying etiology[1,2]. 
Sclerosis and calcification within the thickened intima and 
media of  the vein may result from mechanical stress[3,4]. 
Since Moberg[5] first described in 1943 a case in which the 
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Figure 1  Plain abdominal radiography revealed linear and track-like calcification. A: Abdominal plain film showing well-defined linear and track-like calcification, 
with irregular margins directed along the course of the portal vein; B: Computed tomography (CT) scan showing speckled calcifications in the esophageal vein; C: Lin-
ear calcification along the portal vein wall and globular calcification around the lesser curvature of stomach were found on CT images; D: CT scan revealed speckled 
calcification along the left wall of the superior mesenteric vein; E: Dense calcifications along the splenic vein were present on axial CT imaging.



diagnosis of  portal vein thrombosis could be made from 
a plain abdominal roentgenograph, the clinical presenta-
tion has generally been that of  recurrent hemorrhage, 
and less than 50 well-documented cases of  portal vein 
calcification have been reported in the English-language 
literature[4-18]. A review of  21 cases of  portal vein cal-
cification reported by Kawasaki et al[2] revealed that the 
average age was 53.7 ± 10.2 years and the male-to-female 
ratio was 17:4, reflecting the higher morbidity in adult 
men. All the reported cases of  portal vein calcification 
were associated with portal hypertension, and there was 
histological evidence of  cirrhosis in the majority of  cases. 
Most patients had esophageal varices and a clinical his-
tory of  hematemesis[2].

The portal vein arises at the junction of  the superior 
mesenteric and splenic veins and extends for about 8 cm 
superiorly and laterally before dividing into left and right 
branches that enter the liver parenchyma[19]. The calcified 
lesions were located in the portal vein in all the patients, 
splenic vein in 62%, superior mesenteric vein in 33%, 
and inferior mesenteric vein in none. The precise cause 
was not elucidated in any of  the previous cases reviewed. 
Calcium may be deposited either in a thrombus or, as 
in the present case, in the vessel wall[19,20]. A distinctive 
radiographic feature of  portal venous calcification is the 
presence of  radiodensity that corresponds to the course 
of  the vein. Calcification of  the portal vein should be 
considered if  elongated opacity is seen corresponding to 
the location and direction of  the vein. Minimal calcifica-
tion can be frequently missed on plain film radiography 
and even on pathological examination. The widespread 
use of  CT is of  value in improving the positive rate of  
calcification. Ayuso et al[20] reviewed patients with portal 
vein calcification who were examined with abdominal 
plain film (n = 10) and CT (n = 9). Calcium was seen on 
CT scans in nine cases and on abdominal plain films in 
only five. Abdominal CT showed this abnormality with 
increasing frequency because of  its ability to demonstrate 
small amounts of  calcium not visible on plain film radi-
ography. Furthermore, the characteristic position, loca-
tion and pattern of  portal vein wall calcification permit 
its diagnosis from abdominal radiographs.

Verma et al[21] found a high operative mortality as-

sociated with calcifications in portal venous system in 
patients undergoing liver transplantation. In that study, 
two of  seven patients with portal and mesenteric calcifi-
cation present on CT died during liver transplantation as 
a result of  portal venous thrombosis[21]. None of  the pa-
tients without venous calcification on abdominal CT and 
receiving liver transplantation were found to have portal 
vein thrombosis during surgery. This finding indicates 
that the detectable portal and mesenteric calcifications 
on CT may be a sign of  portal vein thrombosis at sur-
gery, which may result in difficult transplantation or even 
failure[21]. In addition, the presence of  portal vein calci-
fication is of  clinical significance, as calcified portal vein 
is a difficult vessel with which to perform a transjugular 
intrahepatic portosystemic stent shunt[2].

COMMENTS
Case characteristics
A 46-year-old man with a history of splenectomy due to splenomegaly pre-
sented with epigastric pain.
Clinical diagnosis
Upper abdominal pain and mild epigastric tenderness were detected in the pa-
tient with long-standing portal hypertension.
Differential diagnosis
The differential diagnosis included hepatolithiasis, cholelithiasis and schistoso-
miasis.
Laboratory diagnosis
Hemoglobin (144 g/L), white blood cell count (8.04 × 109/L), platelet count (290 
× 109/L) and liver enzymes were within normal ranges except for a total bilirubin 
level of 22.5 µmol/L, direct bilirubin level of 4.8 µmol/L, α- fetoprotein level of 
235.6 ng/mL and hepatitis B surface antigen level of 3.15 IU/mL.
Imaging diagnosis
Computed tomography scan showed extensive calcifications along the course 
of the portal vein.
Pathological diagnosis
Pathology revealed hepatocellular carcinoma of low-grade differentiation com-
bined with portal vein calcification.
Treatment
The patient was treated with splenectomy and partial hepatectomy.
Related reports
Fewer than 50 cases of portal vein calcification have been reported, and the 
mechanism of calcification is unclear.
Term explanation
Calcification of the portal venous system is defined as calcium deposited either 
in a thrombus or in the vessel wall of the portal venous system.
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Figure 2  Tree structure of the calcified portal vein was clearly demonstrated. A: The tree structure of calcified portal vein was particularly well seen on digital 
subtraction angiography; B: Multiple tumor staining was demonstrated clearly in the arterial phase of selective celiac arteriography. 
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Experiences and lessons
Calcification of the portal venous system can be diagnosed by radiographic 
examination and can offer some assistance to patients undergoing liver trans-
plantation.
Peer review
This article reports an extremely rare case of extensive calcifications in the 
portal venous system in a patient with hepatocellular carcinoma, which has not 
been documented previously.
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