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al have found that the liver has a higher FDG uptake in 
patients with diffuse hepatic steatosis as compared with 
healthy controls12. Keramida et al held similar conclu-
sions, although they found it was maximum standard-
ized uptake value, not mean standardized uptake value 
(SUVmean) that showed this difference more obviously13-15. 
However, other investigators have shown that the occur-
rence and progression of hepatic steatosis have no sig-
nificant influence on glucose metabolism by the liver16-18.

In consideration of this, we measured the overall glu-
cose metabolism of liver on 18F-FDG PET/CT in patients 
with hepatic steatosis, chronic hepatitis B, and hepatic 
cirrhosis, and made a comparison with healthy controls. 
We aimed to evaluate global hepatic glucose metabolism 
quantitatively and found some possible imaging markers 
to diagnose and monitor these diffuse hepatopathies in 
clinics non-invasively.

Materials and Methods
Clinical information

We enrolled consecutive patients who underwent 18F-
FDG-PET/CT for physical examination, tumor staging or 
further evaluation of liver diseases in our hospital from 
March 2016 to December 2016 and their 18F-FDG-PET/
CT findings and clinical information were retrospectively 
reviewed. The study was approved by the Medical Ethics 
Committee of Zhongshan Hospital Xiamen University 
(decision No: 2016017, date: 04/03/2016). The exclusion 
criteria were i) intrahepatic space-occupying lesions, ii) 
concomitant liver diseases, iii) any history of liver sur-

gery, iv) radiotherapy and/or chemotherapy within previ-
ous six months, and v) subjects with bad co-registration 
of PET and CT images in diaphragm due to motion ar-
tifacts. Among evaluated subjects, 45 subjects were ex-
cluded, and we finally enrolled into the study a total of 
178 subjects, including 41 subjects with diffuse hepatic 
steatosis [the mean liver CT attenuation value was lower 
than the mean spleen attenuation value, negative blood 
test for hepatitis B surface antigen (HBsAg)], 50 subjects 
with chronic hepatitis [confirmed by histopathological 
results and positive blood tests for HBsAg, hepatitis B 
viral protein (HBeAg), and hepatitis B virus antigen (an-
ti-HBC) with a history more than six-month], 36 subjects 
with hepatic cirrhosis (confirmed by histopathological 
results), and 51 healthy controls with normal liver func-
tion, negative HBsAg and no history of liver disease (the 
mean liver attenuation value was not lower than the mean 
spleen attenuation value). There is evidence that malig-
nancy may not influence FDG uptake in the liver12, and 
thus extrahepatic malignancy was not excluded. The de-
mographics of participants in each group are shown in 
Table 1. 

Image acquisition and analysis after PET/CT 
All examinations were performed on Discovery Elite 

PET/CT (GE Discovery PET/CT 690; GE Healthcare, 
Waukesha, Wisconsin, USA). Patients fasted for over six 
hours before the intravenous injection of FDG at about 6 
MBq/kg. Before FDG injection, blood glucose was con-
trolled at less than 150 mg/dl. PET/CT was performed 
from the top of the head to the mid-thigh with three-
dimensional PET data collection and an axial CT slice 
thickness of 3.8 mm. The region of interest (ROI) was 
selected along the borderline of the liver in each axial 
CT image after exclusion of the liver hilum, inferior vena 
cava, and gallbladder on the accompanied workstation. 
After delineating all ROIs axially, one three-dimensional 
ROI was generated and further adjusted from the coronal 
and sagittal views accordingly. Thus, the hepatic volume 
(HV) and SUVmean were auto-generated based on this 
three-dimension ROI. The product of HV and SUVmean 
was global hepatic glycolysis (GHG =HV x SUVmean; 
cm3). ROI illustrations are shown in Figure 1. Each axial 
ROI for the same subject was delineated twice by one 
experienced radiologist with board certifications in both 

Table 1: Demographics of the 178 participants recruited in 
the study. 

Group n Gender 
(M/F) Age (years)

Hepatic 
steatosis 41 22/19 52.0 ± 12.4

Chronic 
hepatitis 50 21/29 55.6 ± 11.5

Hepatic 
cirrhosis 36 23/13 57.3 ± 11.2

Control 51 25/26 53.4 ± 12.5
Total 178 91/87 54.5 ± 12.0

Values for age are mean ± standard deviation, n =number, M =male, 
F =female.

Figure 1: Axial, coronal, and sagittal views 
of regions of interest (ROIs) delineating liver 
boundaries are drawn manually on every axial 
slice to calculate hepatic volume (HV) and 
mean standardized uptake value (SUVmean) in 
a whole liver. The first row are 18F-2-fluoro-
2-D-deoxyglucose-positron emission tomog-
raphy (18F-FDG PET) of liver and the second 
row are fused images of PET and computed 
tomography (CT).


