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  BACKGROUND 
 Incidental fi ndings in patients undergoing fl udeoxyglu-
cose positron emission tomography/CT (FDG PET/CT) 
are increasingly common, and awareness of these fi ndings 
and their mimics are of importance in delivering a clinically 
relevant radiological report and in directing further imag-
ing. We report a case of portal vein thrombosis, with no 
underlying malignant cause identifi ed, which was initially 
detected by FDG PET/CT, and outline the subsequent mul-
timodality imaging fi ndings and discuss the implications of 
this diagnosis and potential FDG PET/CT mimics of this 
disorder.  

  CASE PRESENTATION 
 A middle aged female smoker with a background of alco-
holic liver disease presented for a CT scan in the course 
of investigation of respiratory symptoms, primarily 
haemoptysis.  

  INVESTIGATIONS 
 A left upper lobe nodule was suspicious for a bronchial 
malignancy. A coronal reformat of the portal venous phase 
CT demonstrated a normally enhancing portal vein and 
hepatic parenchyma ( fi gure 1 ). A subsequent FDG PET/
CT 7 weeks following the initial CT did not demonstrate 
uptake in the pulmonary abnormality, but demonstrated 
incidental FDG uptake in the region of the portal vein 
( fi gure 2 ). Subsequent measurement of α fetoprotein levels 
was within normal limits. A subsequent coronal sensitivity 
encoding MRI sequence following intravenous gadolinium 
( fi gure 3 ) confi rmed the diagnosis of a portal vein thrombus, 
with an additional fi nding of sectorial hepatic parenchymal 
high signal and thought to be in keeping with a transient 
hepatic intensity difference (THID). No mass lesion was 
evident. A subsequent portal venous phase coronal refor-
mat CT performed for follow-up of the left upper lobe 
pulmonary nodule demonstrated portal vein occlusion, not 
evident on the original CT ( fi gure 4 ). No secondary com-
plications are apparent, though only a 2 week period had 
elapsed since initial diagnosis. The left upper lobe pulmo-
nary lesion is demonstrated, likely benign in the face of an 
unchanged CT and negative FDG PET/CT.      

  DIFFERENTIAL DIAGNOSIS 
 Given the clinical history of cirrhosis and corresponding 
hepatic appearances on the CT, the prospect of a primary 
hepatic malignancy such as hepatocellular carcinoma 
(HCC) or extensive lymphadenopathy was raised and fur-
ther imaging advised.  

  TREATMENT 
 Not applicable.  
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  Summary 
 The authors report a case of portal vein thrombosis, with no underlying malignant cause identifi ed, which was initially detected by 

fl udeoxyglucose positron emission tomography/CT (FDG PET/CT) and subsequently confi rmed by both contrast enhanced CT and MRI. The 

multimodality imaging fi ndings are outlined, the potential clinical implications discussed and note made of the possible FDG PET/CT mimics 

of this disorder.     

 Figure 1    Coronal reformat of portal venous phase CT 
demonstrating a normally enhancing portal vein (red arrow). The 
liver has a slightly irregular outline, in keeping with cirrhosis, 
although no features of portal hypertension are present. An 
incidental left upper lobe nodule is not included on this slice.    
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  OUTCOME AND FOLLOW-UP 
 The patient died shortly following completion of investi-
gations through the complications of alcoholic liver dis-
ease. No further interval follow-up consultation or imaging 
studies were therefore performed, but no evidence of 
malignancy was observed on the imaging to date.  

  DISCUSSION 
 Incidental fi ndings at FDG PET/CT are common 1  given 
FDG uptake is a marker of glycolysis, and in addition to 
initiate further investigation, may adversely impact the 
patient’s prognosis, rendering interpretation and recogni-
tion of normal variants and important incidental fi ndings 
critical. 2  Although portal vein thrombosis resulting in 18F-
FDG uptake is previously described, these cases are asso-
ciated with a range of malignancies including lymphoma, 
pancreatic cancer and HCC coexisting with cirrhosis. 3  –  8  
To our knowledge, this case describes the only FDG-avid 
portal vein thrombosis with no underlying malignancy, cir-
rhosis the likely causative factor in this case. 

 Thrombus which is not metabolically active is a simple 
thrombus with no signs of infection, and usually refl ects 
a hypercoagulable state or may simply be idiopathic. 
Metabolically active thrombus usually results from infl am-
mation with or without infection, or tumour thrombus. 
Phlebitis can arise as a result of vessel involvement with 
thrombus, though is also associated with formation of 
thrombus secondary to circulating infl ammatory media-
tors including tumour necrosis factor or endotoxins. 9   10  
Systemic infl ammatory disorders may also raise the risk 

of venous thromboembolism, including infl ammatory 
bowel disease and rheumatoid arthritis, although not a 
factor in our case. Though HCC is the most serious likely 
cause of hepatic FDG uptake, particularly in the context 
of cirrhosis, potential causes of peri-hepatic or hepatic 
FDG uptake include portal vein thrombosis (PVT), haem-
orrhagic cysts, pancreatic pseudocysts, or peripancreatic 
lymph nodes. 9   11  Suspicion of PVT on PET/CT neces-
sitates contrast-enhanced cross sectional imaging if no 
contemporaneous intravenous contrast-enhanced cross 
sectional imaging is available for direct comparison. 

 Venous thrombosis development is multifactorial with 
gene-environment interaction playing a key role, with 
acquired risk factors including immobilisation, surgery, 
trauma, pregnancy, malignancy and circulating female hor-
mones. 12  PVT itself it is a source of morbidity and mor-
tality, with splenomegaly, varices, portal hypertension, 
haemorrhage and ascites all recognised sequelae. 13  With a 
lifetime incidence of 1%, 14  diagnosis is most commonly 
made by abdominal Doppler ultrasound but may be inci-
dentally detected by PET/CT not infrequently given the 
risk factors attendant to the group of patients under inves-
tigation, as well as by contrast-enhanced CT or MRI. 

 Though spontaneous resolution of thrombosis can 
occur, antithrombotic treatment increases the incidence 
of partial recanalisation, and is used to limit the develop-
ment of portal hypertension. Although mortality due to 
uncomplicated PVT is relatively low (8%), this increases to 
26% in patients with underlying malignancy or cirrhosis, 15  
making this an important diagnosis to raise in this clinical 
context, with timely initiation of antithrombotic therapy 
potentially impacting on prognosis. 

 The secondary MRI fi nding of hepatic parenchymal high 
signal is thought to represent a THID, likely due to PVT, 
though this fi nding can variously be seen in hepatic vein 
thrombosis, biliary obstruction or an arterioportal shunt. A 
THID is induced by three pathological processes, namely 

 Figure 2    Axial PET image at level of porta hepatis demonstrating 
uptake in the region of the portal vein (red arrow). This is a non-
specifi c appearance and could be in keeping with hepatocellular 
carcinoma, local lymphadenopathy or portal vein thrombosis due 
to a range of causes.    

 Figure 3    Coronal sensitivity encoding MRI sequence following 
intravenous gadolinium of the liver demonstrating lack of 
enhancement of the portal vein (blue arrow). Initially performed 
to evaluate the liver parenchyma and porta hepatis to investigate 
for malignancy, the portal vein appearances are pathognomonic 
of thrombosis and resulted in commencement of appropriate 
therapy.    
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infl ammation of the biliary vessels, fl ow diversion as a 
result of an arterioportal shunt, or, as in this case, portal 
hypoperfusion secondary to portal branch thrombosis/
compression. These defects have varying appearances on 
contrast-enhanced MRI, and may be sectorial (as in the 
case, commonly due to portal hypoperfusion and demon-
strating a triangular shape with a straight border conform-
ing to the portal supply), polymorphous, or diffuse. 16  

 In conclusion, this case highlights a non-malignant 
coincidental fi nding from a PET/CT initially performed 
for investigation of an unrelated lung nodule. This fi nd-
ing has the potential for signifi cant clinical repercussions, 
with prompt initiation of appropriate medical therapy 
potentially of prognostic importance. These fi ndings 
emphasise the need for the reporting clinician to consider 
benign (though potentially serious) hepatic aetiologies as 
well as malignant causes in incidental abnormalities of the 
liver in FDG PET/CT, and direct consequential imaging 
appropriately. 

  Learning points 

 ▶    Incidental fi ndings at FDG-PET/CT are important source 
of pathology in their own right.  
  Such fi ndings may require immediate action – failure  ▶

to consider a potentially serious aetiology for such a 
fi nding may result in a delay or failure in initiation of 
treatment.  
  Knowledge of potential causes of incidental fi ndings  ▶

and their repercussions is important both for the 
reporting radiologist and the referring clinician.      
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 Figure 4    Coronal reformat of the second portal venous phase 
CT, performed for follow-up of the unchanged left upper lobe 
nodule (blue arrow), confi rming the presence of the occluded 
portal vein (red arrow).    
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