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▪ MRI or Triple phase CT with IV contrast to characterize the kidney primary and 

assess for IVC thrombus

▪ CT chest to evaluate for metastatic disease

▪ Bone scan and MRI or CT of the brain if there are symptoms suggestive of metastatic 

disease

▪ Functional/theragnostic imaging not recommended yet based on consensus 

guidelines. 

Current Imaging Guidelines:

Ljunberg et al 2022

Motzer et al 2024
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Challenges in RCC management

▪ Diagnostic Challenges:

➢ Early detection difficulties

➢ Differentiating benign from malignant tumors

➢ Accurate staging and assessment of tumor burden 

▪ Therapeutic Challenges:

➢ Drug resistance

➢ Side effects of systemic therapy

➢  Lack of biomarkers 
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Theragnostics

Innovative approach that combines diagnostic and therapeutic 

capabilities in a single agent

Bodei et al Nature rev Cli Onc  2022
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Localized Kidney Cancer

▪ CA IX based

▪ Technetium Sestamibi

Image created with Gemini
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Ca-IX 

▪
89 Zirconium Girentuximab 

▪
124Iodine Girentuximab 

Wu et al Mol. Pharmaceutics 2022
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ZIRCON trial

Shuch et al 2023
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ZIRCON trial

N= 284, Sensitivity= 85.5%, Specificity=87%, PPV%=93%, NPV%=86%

Shuch et al 2023
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REDECT trial

• n= 195

• Sensitivity= 86.2%
• Specificity=  85.9%
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CA-IX based tracers

▪ Advantages:

➢ Low background uptake in normal tissues

➢ Increased sensitivity in detecting small /low grade RCC. 

➢ High specificity for Clear cell RCC 

▪ Disadvantages:

➢ Long scan time

➢ Specialized facilities with long production time
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▪ N= 489 (2016-2023)

▪ Sensitivity and specificity: 89%

▪ NPV: 98%

▪ Low specificity in differentiating 

oncocytoma 

▪ from chromophobe RCC (46%)

Parihar et al JNM 2023
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Metastatic Kidney Cancer 

▪ PSMA PET

▪ FDG PET

Image created with Gemini



Moe S. Sadaghiani et al. J Nucl Med 2024;jnumed.124.267417
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N=61

Histology Clear cell= 54 (89%)

Non-Clear cell= 7 (11%)

PSMA positive Yes 51 (84%)

No 10 (16%)

No of PSMA positive mets 

0 10 (16%)

1 20 (33%)

2-3 18 (30%)

>3 13 (21%)
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Impact on management 

Impact Description 

High Change in treatment intent, modality, treatment site

Medium Change in treatment method but not intent, modality or site

Low No change in treatment intent, method, modality or site 

PSMA PET/CT Change in management

Yes

No

High impact

Medium Impact

Udovicich et al 2022
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▪ Advantages

➢ High sensitivity for clear cell RCC

➢ Guide treatment options

➢ Detect metastatic disease

▪ Disadvantages:

➢ Not good for renal primary

➢ Higher cost 

PSMA in RCC
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DPI-4452 with 68Ga

Hofman et al 2024
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Functional imaging trials

Ali et al 2024
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Take away points:

Functional imaging with PET is not yet standard of care

▪ Localized disease: Sestamibi, Girentuximab

▪ Advanced disease: PSMA, PET scan
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