
|  Page 1 

MRI-characteristics of Pediatric- and Young Adolescent 
Renal Cell Carcinoma

a single-center retrospective study and literature review

Justine N. van der Beek (MD, PhD-student)
Dr. R.R. de Krijger, Prof. Dr. R.A.J. Nievelstein, Dr. A. Bex, Prof. Dr. M.M. van den Heuvel-Eibrink, Dr. A.S. Littooij



|  Page 2 

No disclosures



|  Page 3 

• Renal cell carcinoma (RCC)   2-6% of malignant pediatric renal tumors 

• Rapidly rising incidences second decade of life 

• Pediatric RCC  distinct entity 

Introduction

Nakata K et al. Int J Cancer 2020     Geller JI et al. Journal 2004     van der Beek JN et al. Int J Cancer 2021     van der Beek JN et al. Cancers 2020     
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• Histological subtypes  predominantly translocation-type RCC (MiT-RCC)
• MiT-family translocations (TFE3, TFEB) 

• Adults  predominantly clear-cell type RCC 

Histological subtypes 

van der Beek JN et al. Int J Cancer 2021

Clear-cell type RCC in 5-year old patient 
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• MRI (+ DWI)  SIOP-RTSG 2016 UMBRELLA protocol 

• MRI-characteristics of pediatric (and young-adolescent) RCC 
• No pathognomonic characteristics 

• Limited studies 

• Differences adults  children  

• Aim  
• Retrospective case series focused on diagnostic MRI-characteristics 

• Literature review MRI-characteristics RCC 

Imaging 

van der Beek JN et al. JMRI 2021     He M et al. Medicine 2021     Laguna B et al. Abdom Radiol (NY) 2019
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• "MRI-characteristics of RCC"
• MiT-RCC 

• Children (and young-adolescents ≤35 years) 

Literature review 
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• 13 studies, 46 patients (6 studies focusing on pediatric RCC) 

• T1W Hyper-intensity  T2W Hypo-intensity 

• Heterogeneous enhancement 

• Cysts, Hemorrhage, Necrosis  often not specified 

• Infiltrative / Irregular growth pattern 

• Limited diffusion restriction 

• Smaller size

T2W hypo-intensity, Heterogeneous tumors, Relatively aggressive growth pattern

Literature review
MRI-characteristics of MiT-RCC 

Tohi Y et al. Int Cancer Conf J 2021   Dai C et al. Abdom Radiol (NY) 2019   Gong P et al. Medicine 2018   Chen X et al. Eur Radiol 2017   Schaefer BA et al. Pediatr Transplant 2017   Yu L et al.  Diagn pathol 2016   D’Antonio A et al. Int J Surg Pathol 2016   Liu K et al. JMRI 2014    
Wang W et al. PLoS One 2014    Koo HJ et al. Acta Radiol 2013   Dang TT et al. J Comput Assist Tomogr 2012   Razek AA et al. J Comput Assist Tomogr 2011   Kato H et al. JMRI 2011   Jackson TJ et al. Pediatr Blood Cancer 2022 
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• n = 6 patients  median 12 years (5-16 years)

• Range tumor volume 29-2191 cm3

• 2/6 MiT-RCC – 2/6 clear-cell RCC – 1/6 FH-RCC – 1/6 NOS RCC 

Case-series 
Clinical characteristics 
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• Lobulated tumors 

• Well-defined margins 

• Hemorrhage (1/6) – Necrosis (1/6) – Cysts (2/6) 

• T1W Iso-intensity  T2W Hypo-intensity

• Homogeneous enhancement 

• No obvious correlation with histological subtype 

Case-series 
Solid tumor characteristics 

But, mainly interested in MiT-RCC.. 
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Case-series 
MiT-RCC (14-year-old girl with right-sided MiT-RCC) 

b500

b0/b500
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Case-series 
MiT-RCC (16-year-old male with left-sided MiT-RCC) 

b1000 b0/b1000
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• Varying presentation in limited number of patients 

• Specific MRI-characteristics pediatric RCC  remains challenging 

• T2-weighted hypo-intensity 

• Future aims  
• Discrimination from other pediatric renal tumors

• Direct correlation of MRI and histopathology 

Conclusions
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(Extra slices with tables in case of questions) 
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• 13 studies, 25 patients (age 4-33 years) 

• Heterogeneous on T1W/T2W imaging and after iv contrast 

• Cysts, Hemorrhage and/or Necrosis  often not specified 

• Regional lymph node involvement 

• DWI  limited information 

Limited number of patients, Variety of histological subtypes, No consistency in characteristics

Literature review
MRI-characteristics of pediatric- and young-adolescent RCC 

Noreña-Rengifo BD et al. Cureus 2021   Koetter P et al. JPSCR 2020   Schaefer BA et al. Pediatr Transplant 2017   Okabe K et al.  Int C Conf 2016   Liu  K et al. JMRI 2014    Wang W et al. PLoS One 2014    Koo HJ et al. Acta Radiol 2013   Dang TT et al. J Comput Assist Tomogr 2012   
Downey RT et al. Pediatr Radiol 2012   Kato H et al. JMRI 2011   Blitman NM et al. AJR AMJR 2006    Adachi  Tet al. Int J Urol 2003  
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Case-series 
MiT-RCC (14-year-old girl with right-sided MiT-RCC) 
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Case-series 
MiT-RCC (16-year-old male with left-sided MiT-RCC) 
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