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 Renal cell carcinoma (RCC) —> 2-6% of malignant pediatric renal tumors
« Rapidly rising incidences second decade of life

 Pediatric RCC — distinct entity
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 Histological subtypes —~ predominantly translocation-type RCC (MiT-RCC)
« MiT-family translocations (TFE3, TFEB)

* Adults > predominantly clear-cell type RCC

Clear-cell type RCC in 5-year old patient

van der Beek JN et al. Int J Cancer 2021
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- MRI (+ DWI) - SIOP-RTSG 2016 UMBRELLA protocol

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

e Limited studies
« Differences adults <— children

« Aim -~

» Retrospective case series focused on diagnostic MRI-characteristics

e Literature review MRI-characteristics RCC
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« MiT-RCC
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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

e Smaller size

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

A 4

But, mainly interested in MiT-RCC.. >
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MiT-RCC (14-year-old girl with right-sided MiT-RCC)
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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
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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 ‘
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Table 1. Scan parameters at 1.5-T MRI of the scanned sequences

Patient nr. | 1 2 3 4 5 6
T2-weighted imaging
Repetition time (ms) 7500 447 1400 454 2457 2457
Echo time (ms) 123 50 92 50 100 100
Slice thickness (mm) 55 1.15 4 1.15 a) 5
Echo train length 17 55 256 65 39 39
Slicing gap 6.5 1.15 4.4 1.15 5 5
Acquisition matrix 320 x 224 340 x 348 364 x 194 348 x 348 452 x 78 452 x 78
T1-weighted imaging
Repetition time (mg) 6.3 h.5 4.7 54 5.5 5.5
Echo time (ms) 31 2.0 2.4 2.0 2.7 2.7
Slice thickness (mm) 5 3 3 3 3 3
Echo train length 1 60 1 60 60 60
Slicing gap 25 1.5 NS 15 15 15
Acquisition matrix 268 x 192 232 x 233 320 x 170 232 %233 232 x 233 260 x 261
Diffusion weighted imaging

Repetition time (ms) 13333 20584 5300 20584 23598 23598
Echo time (ms) 634 72 75 72 73 73
Slice thickness (mm) 6 5 6 5 4] 5
Echo train length 1 35 1 35 35 35
Slicing gap 72 5 72 5 ) 5
Acquisition matnx NS 6a x 70 192 x 153 66 x 70 66 x 70 66 x 70
b-values 0/50/600/1000  0/50/200/400/200 0/500 0/50/200/400/500 0/100/1000 0/100/1000

ms = milliseconds; mm = millimeters; N5 = not specified



Table 2. Charactenstics of the included pediatric patients with RCC

Patient ny. | 1 2 3 4 5 6
Age (months) 184 63 178 108 63 193 Pedisric oficology
Sex Female Female Female IMale Female Male
Clinical Tumor side Right Left Right Left Right Left
characteristics Pre-operative chemotherapy Mo Yes Mo Mo Yes Mo
Surgical approach TH T TH T TH TH
Tumor stage 1 1 2 3 1 3
Biopsy performed Mo Mo Yes Mo Mo Mo
Weight of the specimen (gram) 2100 NS 210 G610 753 820
Pathology Tested for MiT-RCC (rest) Mo Yes (FISH) Yes (FISH) Yes (FISH) Yes (FISH, RNA-seg)  Yes (RNA-seq)
findings Histopathological subtype FH-RCC LR MIT-RCC NOS LLRCC MIT-RCC
Genetic analysis FH-muiation? NS NS NS MNone NS
Tumor volume [crrd) 2191 110 29 353 433 Ahd4
Location of the tumor Indist Central Feripheral Feripheral Central Indist.
3;':3?;}2’;: 2; Regional lymph nodes Mo Mo Mo Mo Mo Mo
on MRI Shi]l]_E Lobulated Found Lobulated Lobulated Lobulated Round
Margins Well-gef Well-def lll-def ll-def Well-gef Well-gef
P Yes Yes Mo MNo Yes Yes
Capsule rupture / invasion Mo Mo Yes Yes Mo Mo
Gmﬁhhﬁgft&m Infiltrative growth pattern Mo Mo Yes Mo Mo Mo
Venous invasion / Tumor thrombus | Mo Mo Mo Mo Mo Mo
T2W imaging Pattern Hetero Homo Homo Homo Homo Hetero
Intensity Hypo, 50 |50 Hypo Hypo Hypo Hypo
- - Pattern Hetero Homo Homo Homo Homo Hetero
T1W imaging Intensity Iso lso lso Hypo Iso Hypo
Enhancement, degree and pattern | Strong, homo  Mild, homo ~ Sond: strong, NAZ Mild, hetero
MRI : ' homo homo '
characteristics ! Hemorrhage, degree Mo Yes, ext® Mo Yes, minimal Mo Yes, min®
of solid Necrosis Mo Mo Mo Mo No Yes
components of : Cysts Yas Yes? Mo Mo No Yes
the tumor Septation. No No No No Mo Mo
Fatty tissue Mo Mo Mo Mo Mo Mo
Subcapsular fluid Mo Mo Mo Mo Mo Yest
Increased vascularity Mo Mo Yes Yes Mo Yes
Median surface ROls [cm®) 429 0.45 286 b.06 1814 261
Median ADC-value® {*10° mm?Z/s) 1.20 1.05 0.93 1.20 0.70 0.80

TH = total nephraectomy; NS = not specified; FISH = fluorescence in situ hybridization, RMA-geg = RMA-sequencing; RCC = renal cell carcinoma; FH-RCC = fumarate-hydratase deficient RCC;
LeRCC = clear cell type RCC, MIT-RCC = translocation-typs RCC; NOS = not otherwise specified; |ndist = indistinguishable; def = defined; Hefero = heterogeneous, Homo = homogeneous; gxi
= extensive; min = minimal.
® Mo contrast-enhanced diagnostic MRI-scan available; ® Hemorrhage offin the cystic lesion: © Subsapsular fluid suspected of hemarrhage; @ Hereditary Leiomyomatosis and Renal Cell Cancer



Table 3. Review of literature focusing on MRI-characteristics of pediatric- and young adolescent renal cell carcinoma
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Table 4. Review of literature focusing on MRI-characteristics of translocation-type renal cell carcinoma (M1 ]-RCC)
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