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 Patient: Male, 63-year-old
 Final Diagnosis: Pancreatic undifferentiated carcinoma with expansive metastatic infiltration of the portal venous 

system
 Symptoms: Low back pain
 Medication: —
 Clinical Procedure: —
 Specialty: Oncology

 Objective: Challenging differential diagnosis
 Background: The portal vein thrombosis caused by a carcinoma of the pancreas or liver could be a diagnostic challenge. 

There are some cases which could be diagnosed only by observing changes in patients’ clinical manifestations 
or imaging studies over time.

 Case Report: A 63-year-old man experienced exacerbation of chronic low back pain for 1 month, with abdominal disten-
tion. He was admitted to our hospital because abdominal ultrasonography and abdominal contrast-enhanced 
computed tomography performed at another hospital revealed an extensive thrombus in the portal, splenic, 
and superior mesenteric veins. Anticoagulation therapy with warfarin was started immediately on admission. 
Although no baseline disease, such as malignancies, coagulopathies, infections, or collagen diseases were re-
vealed during the 12 days of his hospitalization, the thrombus gradually expanded, with the appearance of ob-
structive jaundice 8 months after admission. He was readmitted at that time for biopsy of intrahepatic tumors 
detected by abdominal computed tomography, which diagnosed metastasis of a carcinoma of unknown ori-
gin. Although chemotherapy was started, he died 11 months after his initial admission to our hospital. Autopsy 
revealed a tumorous lesion in the pancreatic head with almost complete replacement of the portal venous 
thrombus with a similar-appearing tumor. We confirmed the diagnosis of portal venous metastatic infiltration 
by undifferentiated pancreatic carcinoma, using histopathological examinations.

 Conclusions: It is essential to consider portal venous metastatic infiltration of undiagnosed malignancy inducing local hy-
percoagulopathy as a possible cause of expansive portal venous thrombosis.
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Background

Portal venous thrombosis is a rare condition, with a report-
ed prevalence of 3.7 per 100 000 residents and a yearly inci-
dence rate of 0.7, accounting for 1% of autopsy cases [1]. The 
causes of portal vein thrombosis are diverse and are divided 
into 2 types: local and patho-anatomical factors of the liver, 
such as cirrhosis, malignant tumor infiltration of the portal 
vein, or intra-abdominal inflammatory diseases, and system-
ic factors, such as genetic or acquired hematological diseases 
causing systemic coagulopathy, or collagen diseases or malig-
nancy-induced systemic coagulopathy [2,3]. Investigating the 
cause of portal venous thrombosis consists of various imaging 
tests, namely abdominal ultrasonography; computed tomog-
raphy (CT), especially with contrast enhancement; and mag-
netic resonance imaging (MRI), which also might be useful to 
detect the presence of portal venous thrombosis; as well as 
hematological studies, namely coagulation testing, or bacte-
riological studies, such as blood culture [2,3]. However, even 
with these diagnostics, some cases caused by a carcinoma of 
the pancreas or liver could be a diagnostic challenge [4,5], and 
were diagnosed in some studies only by observing changes in 
patients’ clinical manifestations or imaging studies over time.

We report an autopsy case of expansive venous thrombosis 
in the portal, splenic, and superior mesenteric veins, which 
was a diagnostic challenge because the patient’s condition 
was intractable to treatment. The final diagnosis was made 
postmortem as venous thrombosis caused by local hyperco-
agulopathy induced by portal infiltration of metastatic carci-
noma of the pancreas.

Case Report

A 63-year-old man visited another hospital and presented with 
low back pain and abdominal distension. His chronic dull low-
er back pain had gradually worsened for the previous 1 month 
before his visit. In addition, he complained of anorexia and 
abdominal distention lasting for 1 week. His family history 
showed that his father had gastric carcinoma, and his mother 
had pancreatic carcinoma. He had consumed 15 g of alcohol a 
day and smoked 40 cigarettes a day for 40 years. Because ab-
dominal ultrasonography and abdominal contrast-enhanced 
CT showed an extensive thrombus in the portal, splenic, and 
superior mesenteric veins, he was transferred to our hospital.

His vital signs on admission were: body temperature 36.4°C, 
blood pressure 169/66 mmHg, pulse rate 104 beats/min, and 
percutaneous oxygen saturation 97% on room air. Physical ex-
amination revealed no abnormalities in the abdomen except 
mild epigastric tenderness. Laboratory findings on admission are 
shown in Table 1, which revealed: aspartate aminotransferase 

(AST) 24 IU/L, alanine aminotransferase (ALT) 36 IU/L, lac-
tate dehydrogenase (LDH) 205 IU/L, alkaline phosphatase 
(ALP) 574 IU/L, g-glutamyl transpeptidase (g-GTP) 89 IU/L, and 
C-reactive protein (CRP) 65.6 mg/L. Although prothrombin time 
(PT) and activated partial thromboplastin time (APTT) were nor-
mal, the D-dimer concentration was 6 990 μg/L. Rheumatoid 
factor was positive, antinuclear and anticardiolipin antibodies 
were negative, lupus anticoagulant±, and protein S and pro-
tein C concentrations were normal. Chest and abdominal con-
trast-enhanced CT revealed a continuous low-density area in 
the portal, superior mesenteric, and splenic veins without en-
hancement, which was compatible with the findings of throm-
bosis according to the CT density value (Figure 1A, 1B). The 
patient was considered to have chronic portal hypertension 
owing to the presence of collateral circulation developing in 
the hilar region of the liver, and splenomegaly (Figure 1A, 1B). 
CT revealed no tumorous lesions or inflammatory conditions 
in the hepatic or biliary systems causing the venous thrombo-
sis. Esophagogastroduodenoscopy showed no abnormal find-
ings relating to portal hypertension, such as gastroduodenal 
ulcers or esophageal varices.

According to the diagnosis of chronic portal venous throm-
bosis, continuous intravenous heparin infusion was started, 
maintaining the APTT above 45 s, which was subsequently 
changed to 3.5 mg/day of oral warfarin, maintaining the pro-
thrombin time-international normalized ratio (PT-INR) above 
2.5. Considering the chronicity of the condition, surgical or 
thrombolytic treatment was not selected. Without apparent 
conditions that could cause portal venous thrombosis, such 
as infections, collagen diseases, or congenital hypercoagulop-
athies, either systemic hypercoagulopathy owing to malignan-
cy, or local coagulation owing to malignant invasion into the 
vascular endothelium was suspected. However, because even 
meticulous imaging studies, including whole-body contrast-en-
hanced CT, esophagogastroduodenoscopy, or colonoscopy failed 
to detect malignancy, he was discharged on the 22nd hospital 
day and was followed as an outpatient (0 month). Two months 
after discharge, magnetic resonance cholangiopancreatogra-
phy (MRCP) was performed and revealed diffuse thickening 
of the bile duct wall in the middle to lower common bile duct, 
which caused stenosis. However, no space-occupying lesions 
were detected (Figure 2A). Subsequent esophagogastroduo-
denoscopy revealed the presence of esophagogastric varices. 
Three months after discharge, esophageal varices ruptured, 
for which emergency endoscopic ligation therapy was per-
formed. At that point, CT showed exacerbation and enlarge-
ment of the venous thrombus, without detecting tumorous 
lesions. Positron emission tomography-CT (PET-CT) was per-
formed in the same month, which showed only low uptake at 
the site of the portal venous thrombus, with low probability 
of malignancy (Figure 3A, 3B). Eight months after discharge, 
he was readmitted to our hospital owing to the appearance of 
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overt obstructive jaundice with worsened back pain and chest 
pain. MRCP showed stenosis of the common bile duct and dil-
atation of the intrahepatic bile ducts (Figure 2B). Brush cytol-
ogy of the common bile duct performed through endoscop-
ic retrograde cholangiopancreatography (ERCP), during which 
we placed a stent to decrease icterus, revealed grade IV ad-
enocarcinoma. According to these findings, we repeated ab-
dominal contrast-enhanced CT, which showed higher enhance-
ment of the thrombus in the right branch of the intrahepatic 
portal vein compared with other parts of the portal venous 
system, suggesting infiltration of tumor cells in the thrombus 

(Figure 1C), further enlargement of the portal venous throm-
bus (Figure 1D), a tumor-like low-density area in the liver seg-
ments 4-8 (S4-8) (Figure 1E), and dilation of the intrahepat-
ic bile ducts (Figure 1F). Histopathological examination of the 
liver biopsy from the lesion in S4-8 showed that undifferenti-
ated atypical cells infiltrating the liver tissue and portal vein 
(Figure 4). The patient was diagnosed with undifferentiated 
carcinoma of unknown origin with hepatic and portal venous 
invasion. Nine months after discharge, chemotherapy with car-
boplatin plus nab-paclitaxel was started without success, re-
sulting in his death in the 11th month.

Parameter Value Reference range Parameter Value Reference range

WBC (×109/L) 9.3 3.9-9.8 K (mmol/L) 4.6 3.6-4.9

RBC (×1012/L) 4.71 4.10-5.30 Cl (mmol/L) 100 99-109

Hb (g/L) 142 135-176 CRP (mg/L) 65.6 0.0-3.0

Ht (L) 0.411 0.360-0.480 HBs antigen – –

Plt (×109/L) 167 86-123 HCV antibody – –

AST (IU/L) 24 10-35 PT (%) 71.7 70.0-130.0

ALT (IU/L) 36 5-40 APTT (seconds) 33.5 25.0-40.0

LDH (IU/L) 205 120-230 Fib (mg/dL) 778 200-400

ALP (IU/L) 574 110-360 D-dimer (μg/L) 6 990 0-1 000

g-GTP (IU/L) 89 10-50 AT-III (%) 97.3 80.0-130.0

ChE (IU/L) 231 180-430 PIC (μg/mL) 2.56 0.00-0.80

T-bil (μmol/L) 10 3-17 TAT (ng/mL) 3.8 <3.0

TP (g/L) 78 67-83 Protein S (%) 105 65-135

Alb (g/L) 33 38-50 Protein C (%) 79.1 75.0-125.0

BUN (mmol/L) 6.9 2.9-7.1 Lupus anticoagulant ± –

Cre (μmol/L) 74 52-97 RF (IU/mL) 23 0-15

UA (μmol/L) 250 208-416 ANA <1: 40 <1: 40

Amy (IU/L) 50 40-130
Anti-cardiolipin antibody IgG 
(IU/mL)

2 <10

T-Cho (mmol/L) 5.1 3.4-5.7 Anti-CLb2GP1 antibody (IU/mL) <1.3 <3.5

Glu (mmol/L) 11.3 3.9-6.1 CEA (ng/mL) 4.6 0.0-5.0

Na (mmol/L) 136 138-146 CA19-9 (IU/mL) 7 0-37

Table 1. Laboratory findings on admission.

WBC – white blood cells; RBC – red blood cells; Hb – hemoglobin; Ht – hematocrit; Plt – platelets; AST – aspartate aminotransferase; 
ALT – alanine aminotransferase; LDH – lactate dehydrogenase; ALP – alkaline phosphatase; g-GTP – g-glutamyl transferase; 
ChE – cholinesterase; T-bil – total bilirubin; TP – total protein; Alb – albumin; BUN – blood urea nitrogen; Cre – creatinine; UA – uric 
acid; Amy – amylase; T-cho – total cholesterol; Glu – glucose; Na – sodium; K – potassium; Cl – chloride; CRP – C-reactive protein; 
HBs antigen – hepatitis B surface antigen; HCV antibody – hepatitis C antibody; PT – prothrombin time; APTT – activated partial 
thromboplastin time; Fib – fibrinogen; AT-III – antithrombin III; PIC – plasmin-a2-plasmin inhibitor complex; TAT – thrombin-
antithrombin complex; RF – rheumatoid factor; ANA – antinuclear antibody; IgG – immunoglobulin G; CEA – carcinoembryonic antigen; 
CA19-9 – carcinoembryonic antigen 19-9.
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Figure 1.  Abdominal contrast-enhanced computed tomography (CT). (A) Abdominal CT performed on admission showing a low-
density area in the intrahepatic portal veins without enhancement, suggesting the presence of a thrombus (arrows), with 
the development of collateral circulation (dotted circle). (B) The low-density area continues to the splenic vein (arrow) and 
the superior mesenteric vein (arrowhead). The presence of splenomegaly is apparent. (C) Abdominal CT performed in the 8th 
month after the first assessment showing enlargement of the low-density area in the right branch of the intrahepatic portal 
vein, with higher density than that detected previously with CT (arrow). The increased density suggested the development of 
a tumor in the thrombus. (D) The low-density area in the splenic vein is also enlarged in the abdominal CT images obtained 
in the 8th month after the first assessment (arrow). (E) A low-density tumor-like lesion with a diameter of 4 cm is seen in the 
S4-8 region in the liver in abdominal CT images obtained in the 8th month after the first assessment (arrow). (F) The low-
density area in the portal vein is increased in size, with compression of the common hepatic duct, which is obstructed, in 
abdominal CT images obtained in the 8th month after the first assessment (arrow).
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An autopsy was performed, which macroscopically showed a 
4-cm-diameter mass lesion growing from the pancreatic head 
to the body with expansive spread of metastatic tumor in the 
portal venous system (Figure 5A, 5C). Histological examination 
revealed undifferentiated carcinoma cells infiltrating the por-
tal venous system, similar to the carcinoma cells in the pan-
creatic mass (Figure 5B, 5D), confirming the diagnosis of pan-
creatic undifferentiated carcinoma with expansive metastatic 
infiltration of the portal venous system, with a hepatic meta-
static tumor as the cause of death.

Discussion

Causes of portal venous thrombosis are diverse and may in-
clude vascular endothelial disorders, blood flow abnormali-
ties, hypercoagulopathy, impaired fibrinolytic capacity, and 
abnormal platelet count or function [1-3]. In addition to these 
causes, 10% to 14% of portal venous thrombosis were failed 
to be identified [1,6]. On the other hand, 27% to 67% of the 
causes of the disease were reported to have been relevant to 
some malignancies [1,6]. Among them, primary hepatocellular 
carcinoma had the highest incidence followed by pancreatic 

Figure 2.  Magnetic resonance cholangiopancreatography (MRCP). (A) Diffuse thickening of the bile duct wall in the middle to lower 
common bile duct causing stenosis (arrow) with no signs of tumorous lesions in the MRCP images obtained in the 2nd month 
after the first assessment. (B) Stenosis of the common bile duct (arrow) and dilatation of the intrahepatic bile duct is seen in 
the MRCP images obtained in the 8th month after the first assessment.

A B

Figure 3.  Positron emission tomography-computed tomography (PET-CT) performed in the 3rd month after the first assessment. 
(A) High uptake of fluorodeoxyglucose is seen in the intrahepatic portal veins (arrows) in PET-CT images at the level of the 
liver. The standardized uptake value (SUV) max was 4.94 in the early phase and 5.25 in the delayed phase. (B) High uptake 
of fluorodeoxyglucose is revealed in the splenic vein (arrow) in the PET-CT image at the level of the pancreas.

A B
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Figure 4.  Histopathological examination of the liver biopsy in the 8th month after the first assessment (hematoxylin and eosin staining; 
original magnification. A: ×40, B: ×100). (A) Undifferentiated atypical cells are present in the intrahepatic portal vein (arrow). 
(B) Proliferation of polymorphic, spindle-shaped atypical cells are seen infiltrating the liver parenchyma.

A B

Figure 5.  Autopsy findings. (A) Macroscopic findings in the pancreas showing a 4-cm-diameter mass lesion expanding from the 
pancreatic head to the body (arrows). (B) Histopathological examination of the mass lesion showing proliferation of 
polymorphic malignant cells with circular- to spindle-shaped nuclei with large and small disparities in diameter (hematoxylin 
and eosin staining; original magnification ×400). (C) Macroscopic findings in the liver showing extension of the tumor mainly 
through the intrahepatic portal veins (arrows). (D) Histopathological examination of the liver showing infiltration of the 
same malignant cells in the intrahepatic portal vein (arrow) and in the liver parenchyma (arrowhead) (hematoxylin and eosin 
staining; original magnification ×100).
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carcinoma, carcinoma in the biliary system, gastric cancer, and 
colon cancer with relatively high incidence [1,6]. Therefore, it 
is essential to continue meticulous investigations of causative 
malignancies with careful observational follow-up while giving 
appropriate treatments of portal venous thrombosis itself when 
initial investigations fail to identify any cause of thrombosis.

The present case was an example of cases involving difficul-
ty finding the cause of the thrombosis. Our patient presented 
with extensive portal vein thrombosis on his first visit, which 
was considered chronic owing to the presence of collateral cir-
culation or splenomegaly, suggesting long term portal hyper-
tension [2,3]. The space-occupying lesion inside the lumens of 
the portal, splenic, and superior mesenteric veins in this case 
was initially considered to be a thrombus, according to the 
CT density values. However, the density of the lesion in the 
portal vein increased 8 months later, compatible with emer-
gence of a tumor [2,3,7]. This was finally confirmed as meta-
static infiltration of pancreatic cancer, by postmortem exami-
nation. Thus, the mechanism of this thrombus formation was 
considered to be infiltration of malignant cells from the pan-
creatic cancer into the endothelium of the portal venous sys-
tem, resulting in local hypercoagulopathy in the vascular lu-
men. This fact could explain the initial difficulties finding the 
actual cause of the thrombosis because it is almost impossible 
to detect exceedingly small tumorous lesions in gross throm-
bi at an early stage.

Occasionally, it can be difficult to differentiate between portal 
vein thrombosis and tumor metastasis with infiltration into 
the portal venous system, which was a problem in the present 
case from the onset. Ultrasonography, CT, MRI, or angiography 
are commonly used to clarify the differential diagnoses [2,3,7]; 
PET-CT has also been reported to be useful [8]. Regarding ul-
trasonography, color Doppler can detect the presence of arte-
rial blood flow in the thrombus [2,3,7], which suggests tumor 
infiltration into the thrombus. Additionally, contrast-enhanced 
ultrasonography is more useful than CT because of the high-
er sensitivity (88%) and specificity (100%) [9]; regrettably, we 
did not use this modality. Contrast-enhanced CT is one of the 
most commonly used modalities to investigate the presence 
of tumorous lesions in a thrombus. Lesions are judged accord-
ing to the level of contrast enhancement and the CT densi-
ty value, in addition to evaluating expansion of the thrombus 
and the primary tumor [3,7]. The thread and streaks sign in 
abdominal angiography could also be a useful indicator of in-
filtration of hepatocellular carcinoma into the portal venous 
system. This sign indicates the development of bundles of tiny 
blood vessels in the thrombus in the late arterial phase [10], 
which was also reported in a case with infiltration of islet cell 
carcinoma into the portal vein [11]. Regarding PET-CT, where-
as a standardized uptake value (SUV) max >3.35 as a cut-
off criterion for malignant infiltration into the portal venous 

thrombosis was reported to be accurate, with a sensitivity and 
specificity of 93% and 80% [8], respectively, the specificity of 
visual judgment is much lower at only 64% [8]. Regrettably, in 
this case, we visually diagnosed the absence of malignant in-
vasion into the thrombus, without using SUV max. Although 
we did not perform angiography or contrast-enhanced ultra-
sonography because of the failure to suspect tumor infiltra-
tion, it might have been unlikely that these modalities would 
have provided a correct diagnosis in the early phase of this 
patient’s course, with the presence of only a small number of 
malignant cells in the thrombus [2,3,7].

The definitive diagnosis of infiltration of malignant cells into 
a thrombus in the portal venous system requires histopatho-
logical examinations [12-14]. A case of hepatocellular carcino-
ma producing portal venous thrombosis before the appearance 
of a definite mass lesion in the liver has been reported, which 
suggests the necessity and usefulness of liver biopsy targeting 
the thrombus and surrounding portal venous system [14], es-
pecially when the thrombus etiology is inapparent [12]. In ad-
dition, a case of hepatocellular carcinoma invading the endo-
thelium of the portal vein before showing any mass lesions in 
the liver was diagnosed by CT-guided portal vein biopsy [14], 
and another case of malignant melanoma with no signs of 
mass lesions in the liver was diagnosed by liver biopsy [15]. 
These reports also suggest the usefulness of liver biopsy in 
cases showing portal venous thrombosis without tumorous le-
sions in the liver. Although brush cytology of the common bile 
duct performed through ERCP in the 8th month after discharge 
contributed a great deal to our suspecting tumor infiltration 
as the cause of the portal venous thrombosis in our case, a 
mass lesion was already present in the liver at the time of the 
biopsy. Furthermore, MRI in the 2nd month revealed thickening 
and stenosis of the common bile duct, which suggested that 
we could have made the same diagnosis by brush cytology of 
the common bile duct through ERCP at that point.

Conclusions

It is essential to distinguish infiltration of malignant cells into 
the portal venous system from other more benign conditions 
as a cause of portal venous thrombosis owing to marked dif-
ferences in the prognosis of these conditions. In patients with 
portal venous thrombosis of unknown origin, continuation of 
meticulous investigations with careful observational follow-up 
is essential because initial investigations could fail to identify 
the hidden causative malignancy. In particular, liver biopsy in 
addition to brush cytology of the common bile duct through 
ERCP could lead to a diagnosis of infiltration of malignancy into 
the portal venous system as a cause of thrombosis.
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