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Introduction

Hepatocellular carcinoma (HCC) is the most common type 
of primary liver cancer, accounting for approximately 85–
90% of all cases (1). HCC is unique among malignancies 
on imaging, allowing for an accurate diagnosis without an 
invasive biopsy. Multiphasic computed tomography (CT) 
and magnetic resonance imaging (MRI) are both used for 
the noninvasive diagnosis of HCC in patients with cirrhosis 
and an indeterminate mass (2). Prostate-specific membrane 
antigen (PSMA) is a glycosylated type II transmembrane 
protein, which serves as a biomarker for prostate cancer and 
is often targeted in diagnostic and therapeutic approaches 
for this type of cancer. A recent meta-analysis of 6 studies 
using 68Ga-PSMA-11 reported that PSMA-targeting 
radiopharmaceuticals were found to provide a detection rate 
of 85% for positron emission tomography (PET) imaging 
in the diagnosis of HCC (3). We reported a case of an 
isolated well-differentiated HCC pathologically proven and 
18F-PSMA-1007 avid on PET-CT. 

Case presentation

The patient was a 78-year-old man with a history of 
hepatitis B and liver cirrhosis for many years, and his 
blood tests showed high values of alpha-fetoprotein (AFP). 

Contrast-enhanced MRI showed multiple abnormal 
signal foci in the liver, and hepatocellular liver cancer was 
highly suspected (Figure 1A-1E). Subsequent fine-needle 
aspiration (FNA) biopsy showed presence of malignant 
cells that resembled well-differentiated hepatocytes with 
numerous stripped atypical nuclei and macronucleoli, which 
were pathologically confirmed as HCCs (Figure 1F). The  
18[F]-fluorodeoxyglucose (18F-FDG) PET-CT scan showed 
multiple round and slightly low-density foci in the liver. The 
largest lesion was located in the S8 segment with a size of 
4.19×4.37 cm, and its edge was not clear. The radioactive 
uptake of this lesion was similar to that of the surrounding 
normal liver tissue with a maximum standardized uptake value 
(SUVmax) of 3.3 (Figure 2A-2D). However, 18F-PSMA-1007 
PET-CT showed abnormal radioactive uptake at the 
corresponding site with a SUVmax of 25.6 (Figure 2E-2H). 
The patient subsequently continued to undergo multiple 
interventional embolization treatments. Unfortunately, the 
patient died after a year and a half of follow-up.

All procedures conducted in this study adhered to the 
ethical standards set by the institutional and/or national 
research committee(s) and with the Helsinki Declaration (as 
revised in 2013). Written informed consent was obtained 
from the patient for publication of this case report and 
accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.
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Discussion

HCC is the most common form of liver cancer and has 
a relatively low 5-year survival rate. Chronic hepatitis 
infections leading to liver cirrhosis attribute to the major 
risk factors. Multiphasic CT or MRI can be used for 
the diagnosis of HCC, in which HCC commonly shows 
enhancement as compared with surrounding parenchyma in 
the early arterial phase and washout in the delayed phase (4). 
However, a prospective study indicated that the negative 
value of traditional noninvasive imaging diagnosis is up to 
9% (5). Due to the absences of evidence for early diagnosis, 
most patients are diagnosed at advanced stage leading to 
poor prognosis. Thus, developing new imaging tools for the 
diagnosis and prognosis of HCC is crucial.

Based on glucose metabolism, 18F-FDG PET-CT 
is a functional imaging modality for diagnosis, staging, 
restaging, and treatment monitoring with high sensitivity and 
specificity. However, PET-CT imaging with 18F-FDG has a 
limited role in HCC due to its low radioactive uptake (6). 
Research indicates that the detection rate for 18F-FDG in 

well-differentiated HCC is approximately 44% (7). Other 
high-sensitive radioactive agents including 18F-fluorocholine 
and 11C-acetate have a relatively poorer availability because 
of a short half-life and lower image resolution, leading to 
limited use in routine clinical practice (8).

PSMA is a transmembrane protein, which is expressed 
on prostate epithelial cells and overexpressed on the surface 
of prostatic adenocarcinoma cells. One retrospective study 
reported that PSMA was expressed in the neovasculature 
of various types of malignancies other than prostate cancer, 
regulating tumor cell invasion and tumor angiogenesis (9).  
In a study by Rizzo et al., the incidental uptake of PSMA 
was discovered in other nonprostatic solid tumors, 
including HCC (10). An immunohistochemistry study on 
HCC reported that PSMA expression was high in tumor 
tissues, with canalicular and neovascular pattern types (11). 
In another study, the percentage of PSMA expression in 
the tumor-associated neovascular endothelium was higher 
than that in liver cirrhosis (12). Since there is a preferential 
accumulation of PSMA in tumor tissue compared to normal 
liver tissue, PET images can clearly display the tumor 

Figure 1 The MRI images and pathology of a 78-year-old male patient with well-differentiated HCC (red arrows). MRI T2WI (A) showed 
2 liver lesions with high signal intensity, and MRI T1WI (B) showed hypointensity for the same lesions. Contrast-enhanced MRI (C-E) 
showed 2 lesions with enhancement in the early stage and washout in the delayed phase, with the lesions being significantly enhanced in the 
arterial phase. Pathology of the right lobe node (F) indicated highly differentiated HCC (HE, ×200). MRI, magnetic resonance imaging; 
HCC, hepatocellular carcinoma; T2WI, T2-weighted imaging; T1WI, T1-weighted imaging; HE, hematoxylin and eosin. 
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locations. It is thus possible to use PSMA PET imaging in 
the detection of primary HCC lesions (13). Hirmas et al. 
reported that 68Ga-PSMA-11 PET demonstrated higher 
accuracy than did CT in the detection of HCC metastases 
and was associated with a management change in about half 
of the patient cohort (14). Our semiquantitative analysis 
revealed a SUVmax of 25.6 for HCC with 18F-PSMA-1007, 
and it was higher than that described by Gündoğan et al.  
w i th  68Ga-PSMA (15) .  68Ga-PSMA PET-CT has 
demonstrated a marked superiority to 18F-FDG PET-CT in 
terms of HCC staging (15). The endpoint positron energy 
of 18F-labeled PSMA ligands is much lower than that of 68Ga 
(0.65 vs. 1.90 MeV), which reduces the positron range in 
tissue and may improve spatial resolution (16). In clinic, the 
different physical properties of the nuclides may influence 
the quantitative uptakes of 18F-PSMA and 68Ga-PSMA, but 
few clinical studies have directly compared 18F-PSMA and 

68Ga-PSMA in the liver region. This is the first report of 
well-differentiated HCC being detected on 18F-PSMA-1007 
PET-CT, with false-negative 18F-FDG PET findings 
showing low 18F-FDG accumulation in PET images. More 
prospective studies are required to investigate the disparity 
in the initial characterization between 18F-PSMA and 68Ga-
PSMA for indeterminate liver lesions and their relevance in 
staging, particularly prior to surgical interventions.

Conclusions

Our report  supports  the potential  applicat ion of 
18F-PSMA-1007 PET-CT in well-differentiated HCC, 
encouraging further studies in a larger patient cohort. 
Prospective investigations into the utility of PSMA imaging 
or therapy could provide valuable insights and potential 
benefits for patients diagnosed with HCC.

Figure 2 The MIP of 18F-FDG PET-CT (A) and 18F-PSMA-1007 PET-CT (E). The plain CT image (B), PET image (C), and 18F-FDG 
PET-CT fusion image (D) showed multiple round and slightly low-density foci in the liver (red arrows). The SUVmax of the largest lesion 
located in the S8 segment with a size of 4.19×4.37 cm was 3.3, similar to that of the surrounding normal liver tissue. The plain CT image 
(F), PET image (G), and 18F-PSMA-1007 PET-CT fusion image (H) showed abnormal radioactive uptake at the corresponding site with 
a SUVmax of 25.6 (red arrows). MIP, maximum intensity projection; 18F-FDG, 18[F]-fluorodeoxyglucose; PET-CT, positron emission 
tomography-computed tomography; PSMA, prostate-specific membrane antigen; SUVmax, maximum standardized uptake value. 
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