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Abstract
Background

Hepatocellular carcinoma (HCC) is characterized by substantial biological heterogeneity, which may
occur between different tumor nodules within the same patient. '8F-FAPI PET/CT has demonstrated

potential advantages over '8F-FDG PET/CT in the detection of HCC, the biological determinants
responsible for heterogeneous FAPI uptake remain incompletely understood. We report a rare case of
FDG-negative HCC showing discordant FAPI accumulation between two lesions within the same patient.

Case presentation

A 53-year-old man with chronic hepatitis B-related cirrhosis underwent surveillance imaging for mildly
elevated serum alpha-fetoprotein (18.70 ng/mL). MRI revealed two suspicious hepatic nodules in
segments VIl and VI. Both lesions were negative on '8F-FDG PET/CT; however, subsequent 'F-FAPI
PET/CT demonstrated markedly heterogeneous uptake, with mild accumulation in the segment Vlli
lesion (SUVmax 4.1 vs. liver SUVmax 3.5) and intense uptake in the segment VI lesion (SUVmax 12.3).
Surgical resection confirmed two HCC lesions with distinct histopathological features and Ki-67 indices
(20% and 60%, respectively). Both lesions showed hepatocellular differentiation and microvascular
invasion. As FAP immunohistochemistry was unavailable, the mechanism underlying the discordant FAPI
uptake remains unclear.

Conclusion

This case demonstrates substantial interlesional heterogeneity of '8F-FAPI uptake among multifocal
FDG-negative HCCs. The discordant tracer distribution within the same patient suggests that FAPI
PET/CT may provide complementary information regarding tumor biological characteristics and
microenvironmental differences beyond conventional metabolic imaging.

Background

Fibroblast activation protein inhibitor (FAPI)-based PET imaging has emerged as a promising molecular
imaging approach because fibroblast activation protein (FAP)-expressing cancer-associated fibroblasts
(CAFs) are abundant components of the tumor microenvironment in many malignancies. Previous
studies have demonstrated improved tumor-to-background contrast of FAPI PET compared with FDG

(1-2) Here, we report an unusual case of two FDG-negative HCC lesions

PET in several liver malignancies
in the same patient demonstrating markedly different '8F-FAPI uptake patterns. Histopathological

examination revealed distinct morphological and proliferative features between the two tumors. This
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case highlights the potential value of FAPI PET/CT in revealing lesion-specific biological heterogeneity in
multifocal HCC.

Case presentation

A 53-year-old man with chronic hepatitis B virus infection and liver cirrhosis underwent routine
surveillance. Laboratory examination revealed mildly elevated serum alpha-fetoprotein level (18.70
ng/mL; reference range 0—7.00 ng/mL). Contrast-enhanced liver MRl demonstrated two hepatic nodules
suspicious for HCC ( Fig. 1).The segment VIII lesion (21 mm) was hypointense on T1-weighted imaging
and demonstrated arterial phase hyperenhancement with delayed capsule enhancement. The segment
VI lesion (23 mm) was also hypointense on T1-weighted imaging, with arterial phase hyperenhancement
and delayed capsule enhancement.

Because both lesions were suspicious for malignant tumors, dual-tracer PET/CT imaging was performed
for further characterization before surgical interventionC (Fig. 2). Blood glucose level at the time of éF-
FDG injection was 5.6 mmol/L. Maximum-intensity-projection images demonstrated no abnormal
hepatic uptake on '8F-FDG PET, whereas maximum-intensity-projection '8F-FAPI PET demonstrated 2
focal hotspots in the liver. On '8F-FAPI PET/CT images, the segment VIII lesionshowed only mild uptake
above background liver activity (SUVmax, 4.1 vs 3.5), whereas the segment VI lesion showed markedly
increased uptake (SUVmax, 12.3 vs 3.5).

Histopathologic examination after surgical resection confirmed 2 hepatocellular carcinoma nodules with
distinct morphologic features (Fig. 3). The segment VIII tumor was a nodular hepatocellular carcinoma
(2.0x2.0x1.5 cm), with macrotrabecular and solid patterns, focal clear-cell change, necrosis, histologic
grade II-1ll, and microvascular invasion (MVI, M1). Immunohistochemistry showed GPC-3 positivity,
HBsAg positivity, focal HepPar-1 positivity, CK19 negativity, and a Ki-67 index of approximately 20%. The
segment VI tumor was a nodular HCC (3.0x2.5x2.0 cm), predominantly trabecular with a
macrotrabecular component, histologic grade Il, and microvascular invasion (MVI, M1).
Immunohistochemistry showed HepPar-1 positivity, GPC-3 positivity, HBsAg positivity, CK19 negativity,
and a Ki-67 index of approximately 60%.

Discussion

8F-FDG PET/CT has limited sensitivity for HC, particularly in well-differentiated lesions. In our patient,

both lesions were FDG-negative despite confirmed malignancy®. In contrast, 18F-FAPI PET/CT could
provid additional biological information by demonstrating marked lesion-specific differences. The higher
FAPI uptake observed in the segment VI lesion may indicate differences in stromal composition,
extracellular matrix remodeling, or CAF activation compared with the segment VIl lesion®. Paired
lesions from the same patient reduce potential confounding factors related to systemic differences,
allowing direct observation of lesion-specific molecular heterogeneity. However, because FAP
immunohistochemical staining was unavailable, this hypothesis cannot be directly confirmed. This case
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emphasizes the importance of considering intrapatient heterogeneity in molecular imaging
interpretation. When multiple tumors occur within the same organ, individual lesions may exhibit

different biological phenotypes despite similar radiological appearances(®~®. Future studies combining
FAPI PET imaging with FAP immunohistochemistry, spatial transcriptomics, and tumor
microenvironment analysis may further clarify the determinants of FAPI accumulation in HCC.

Conclusion

This case highlights marked heterogeneity of '8F-FAPI uptake among multifocal FDG-negative HCC
lesions within a single patient. The discordant imaging patterns suggest that FAPI PET/CT may reveal
differences in tumor microenvironmental characteristics that are not captured by conventional metabolic
imaging. Although the underlying mechanism requires further validation, FAPI PET/CT may provide
complementary biological information for individualized haracterization of HCC.
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Figure 1

Liver MRI demonstrated 2 suspicious hepatic nodules. The segment VIl lesion (arrow, 21 mm) was
hypointense on T1-weighted imaging (A) and demonstrated arterial phase hyperenhancement with
delayed capsule enhancement (B, C). The segment VI lesion (arrowhead, 23 mm) was hypointense on
T1-weighted imaging (D), with arterial phase hyperenhancement (E) and delayed capsule enhancement

(F).
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Figure 2

18F-FDG PET/CT and '8F-FAPI PET/CT were performed 1 day apart. '8F-FDG PET Maximum-intensity-
projection images demonstrated no abnormal hepatic uptake(A). '8F-FAPI PET Maximum-intensity-
projection demonstrated 2 focal hotspots in the liver(B). On axial '8F-FAPI PET/CT images, the segment
VIl lesion (arrow) showed mild uptake above background liver activity (SUVmax, 4.1 vs 3.5; S8 nodule,
arrow; C, axial PET image; D, CT image; E, PET/CT fusion image), the segment VI lesion (arrowhead)
showed markedly increased uptake (SUVmax, 12.3 vs 3.5;S6 nodule, arrowhead, SUV of 12.3 vs 3.5; F,
axial PET image; G, CT image; H, PET/CT fusion image).
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Figure 3

Histopathologic examination after surgical resection confirmed 2 hepatocellular carcinoma nodules. The
segment VIIl tumor was a nodular hepatocellular carcinoma (2.0x2.0x1.5 cm), with macrotrabecular and
solid patterns, focal clear-cell change, necrosis, histologic grade II-1ll, and microvascular invasion (MVI,
M1) (A, hematoxylin-eosin,x40; B, x200). The segment VI tumor was a nodular HCC (3.0x2.5x2.0 cm),
predominantly trabecular with a macrotrabecular component, histologic grade I, and microvascular
invasion (MVI, M1) (C, hematoxylin-eosin, x40; D, x200).
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