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Potential application of [18F]-AIF-PSMA-11 PET/CT 
in radioiodine refractory thyroid carcinoma



Differentiated thyroid carcinoma 

Incidence 1/10.000 - F:M 3:1

Generally good prognosis

Detection and treatment of recurrent or metastatic 
disease largely depend on iodine-based imaging 
and radioiodine therapy

Cancer Fact Sheets 2023, Belgian Cancer Registry (BCR), 2025



Radioiodine-refractory thyroid carcinoma (RAI-R TC) 

Loss of iodine avidity in 5-15% of DTC  

Loss of sodium iodide symporter (NIS) signalling 

Worse prognosis esp. in metastatic disease

Definition: 

Absence of uptake on iodine scintigraphy in setting of 
confirmed disease on structural or 18FDG-PET imaging

Progression of disease 6 months after therapeutic RAI with 
demonstrated uptake on post-therapy scan

Reaching the maximum recommended activity of RAI

Uptake in some but not all tumor foci on post-therapy WBS

Durante et al, JCEM 2006

Survival after the discovery of metastases according 

to the presence or absence of 131I uptake. 
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18F-PSMA PET for detection of RAI-TC?

PSMA (prostate specific membrane antigen) 

= epithelial glycoprotein overexpressed in prostate cancer cells

68Ga and 18F-based radiotracers used in localization of 
biochemical recurrence of prostate cancer

PSMA ≠ prostate-specific

Expression also in neovasculature of other solid tumors

Incidental TC on PSMA-PET

Overexpression of PSMA in RAI-R TC, distant metastases, poorly 
differentiated TC, undifferentiated TC

PSMA expression in primary tumor may predict RAI refractoriness 

Sager S et al. J Nucl Med Technol 2016. 



18F-PSMA PET for detection of RAI-TC?





Methods

Cross-sectional study at single tertiary center

Histologically confirmed TC with biochemical or iconographic evidence of persistent or recurrent disease

RAI-R tumor* 

Routine clinical 18F-FDG PET/CT at most two months before inclusion 

[18F]AIF-PSMA-11 PET 

In-house developed tracer (Kersemans K et al., 2018)

Fused with same CT as 18F-FDG-PET

 Analysed by certified radiologist and nuclear medicine physician (size, SUV, MTV)

Serum PSMA measurement (ELISA)

PSMA immunostaining on tumor tissue (3-point scale)

Primary tumor in all patients

Metastatic lesions in 5 patients (2 bone, 1 brain, 2 lung)

*Fugazolla L et al. Eur Thyroid J 2019. 



Results

RAI-refractoriness based on:

Absence of uptake of RAI in all (2) or some (1) lesions on post-RAI scintigraphy

Absence of uptake of RAI in all lesions on diagnostic scintigraphy (3)

Progressive disease 6 months after RAI treatment (1)

Peristent disease despite maximal RAI dose (1)



Results

39 lesions identified

PSMA detection rate: 76.9 %

FDG detection rate: 84.6 %

1 patient with only 1 PSMA+, FDG- lesion

1 patient with only 1 FDG+, PSMA- lesion

1 patient with combination of FDG+, PSMA- and PSMA-, FDG+ lesions

FDG+ FDG-

PSMA+

24 lesions:

- 1 locoregional

- 1 lymph node

- 10 bone

- 12 lung

6 lesions in 5 patients:

- 2 brain

- 1 locoregional

- 1 lymph node

- 2 bone

PSMA-

9 lesions in 3 patients:

- 8 lung

- 1 lymph node

/
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Results

sPSMA

Measurable in the 4 male patients

No association with PET parameters or Tg levels



Results

Histology

Endothelial PSMA expression in 5/8 primary tumor specimens and 5/5 metastases
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Endothelial PSMA expression in 5/8 primary tumor specimens and 5/5 metastases



Discussion 

Detection rate of PSMA PET lower than FDG PET (76.9% vs. 84.6%)

6 PSMA+ FDG- lesions, 1 patient with disease location exclusively by PSMA PET

More bone lesions and brain lesions detected on PSMA PET (< high FDG background uptake in brain and F 
element in PSMA tracer?) 

More lung lesions on FDG PET (< vessel co-option?)

Histological PSMA expression may vary over time 

< tumor hetereogeneity / dedifferentiation?

sPSMA only detected in male patients 

< prostate tissue?

Limitations

Lack of histological confirmation of PSMA and/or FDG PET-detected lesions

Small sample size



Conclusion and perspectives 

PSMA PET may complement FDG PET in diagnosis and follow-up of RAI-R TC

Particularly of use in patients with RAI-R TC when other imaging techniques (including FDG PET) fail to 
locate disease ?



Conclusion and perspectives 



Conclusion and perspectives 

PSMA PET may complement FDG PET in diagnosis and follow-up of RAI-R TC

Particularly of use in patients with RAI-R TC when other imaging techniques (including FDG PET) fail to 
locate disease  

Towards therapeutic use of 177Lu-PSMA ?



Conclusion and perspectives 



PANTHEON-18

[18F]AlF-PSMA-11 PET in advanced thyroid and head and neck carcinoma 

Primary endpoint: lesion uptake of 18FAIF-PSMA-11 on PET

Other  endpoints: comparison to 18FFDG PET or thyroid scintigraphy and evaluation of diagnostic accuracy

Status: 5 patients with thyroid carcinoma, 9 with head and neck carcinoma included (aim = 20 per group)

Ongoing…

EUCT 2022-503036-13-00
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