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Eosinophilic renal neoplasms

Eosinophilic renal neoplasms have a wide spectrum of histologic presentations

the differential diagnosis includes:

renal oncocytoma (RO)

eosinophilic variant of chromophobe renal cell carcinoma (CHRCC)
type 2 papillary renal cell carcinoma (pRCC)

clear cell RCC with predominant eosinophilic cytoplasm
eosinophilic solid and cystic (ESC) RCC

MiT (TFE3 or TFEB) translocation RCC

fumarate hydratase (FH)-deficient RCC

succinate dehydrogenase (SDH)-deficient RCC

RCC, unclassified

epithelioid angiomyolipoma (EAML)



SRR iR (Oncocytoma)

* Oncocytoma is a benign epithelial tumour with solid, solid—nested, or (rarely) cystic architecture,
composed predominantly of large eosinophilic cells packed with mitochondria

* ICD-O code 8290/0

T
eosinophilic

a cenfral scar. The cut surface i yellowishitan, shghtly
lobulated, with small haemorrhages.

*  Their cytoplasm is densely granular; the nuclei are usually round and regular, with small but visible
nucleoli. Binucleated cells are often present

 |HC Staining: positive (KIT, E-cadherin, S100A, pancytokeratin, and low—molecular weight cytokeratins);
negative (CK7, Vimentin)

2016 World Health organization (WHO) renal tumor classification
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2 0B 48 i J (Chromophobe renal cell carcinoma, ChRCC)

Chromophobe renal cell carcinoma (ChRCC) is characterized by cells with prominent cell membranes,
wrinkled nuclei with perinuclear halos, and pale to eosinophilic cytoplasm

ICD-O code 8317/3

eosinophilic cells peripherally. B The tumour is composed of eosinophilic granular cells with iregular nuclei and perinuclear halos. E HalE.' m”ﬂldﬂl ir'l:Ir'I pﬂEi’li'l.l'.[l'ﬁl'_

The classic ChRCC shows predominance of larger pale cells with reticular cytoplasm and prominent cell
membranes (plant cell-like)

The eosinophilic variant of ChRCC shows predominance of smaller cells with fine oxyphilic granularity

The nuclei often have a distinctive irregular wrinkled (so-called raisinoid) appearance, with coarse
chromatin, common binucleation, and perinuclear halos (koilocytic atypia)

Hale colloidal iron staining often shows diffuse cytoplasmic staining
IHC Staining: positive (KIT, CK7); negative (Vimentin)

2016 World Health organization (WHO) renal tumor classification
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(hybrid oncocytic/chromophobe tumour)

 asmall subset of tumours have overlapping histology between oncocytoma and ChRCC (hybrid

oncocytic/chromophobe tumour)

* These are commonly seen in Birt—Hogg—Dubé syndrome and renal oncocytosis; may also occur

sporadically
Extrarenal manifestations
Syndrome Chromosome(s) Gene Protein Tumour type In the dermis In other organs
Multiple chromophobe
Birt-Hogg-Dube - renal cell carcinoma, hybnd  Facial Pulmonary cysts; spontaneous
gyndrome = BHD Foliculin chromophobe oncocytoma, fibrofolliculoma pneumaothorax

papillary renal cell carcinoma

2016 World Health organization (WHQO) renal tumor classification




R B s (Papillary renal cell carcinoma)

 Papillary renal cell carcinoma (PRCC) is a malignant tumour derived from renal tubular epithelium
* It has papillary or tubulopapillary architecture and is often well circumscribed
e |CD-O code 8255/1

* Two types of PRCC have been described based on the cells lining the papillae and tubules

* Type 2 PRCCis composed of large cells with eosinophilic cytoplasm, pseudostratified nuclei, and prominent
nucleoli

* oncocytic PRCCs:

*  PRCCs with voluminous, finely granular, evenly distributed eosinophilic cytoplasm and oncocytoma-like
nuclei (usually with low nucleolar grade) have been called oncocytic PRCCs

. IHC Staining: positive (AE1/AE3, AMACR, RCC antigen, CD10, vimentin; CK7 expression is more common in
type 1 PRCCs than in the type 2 tumours)

2016 World Health organization (WHO) renal tumor classification



R+ RE M) (Undassified renal cell carcinoma)

* Unclassified renal cell carcinoma (RCC) is not a distinct type of RCC but a diagnostic category for tumours
that do not readily fit into any of the recognized subtypes of RCC

* Histologically, it could be low or high grade
* ICD-O code 8312/3

*  Tumours with pure sarcomatoid morphology and no recognizable epithelial component
* low or high grade unclassified oncocytic neoplasms

Fig. 1.40 Renal cell carcnoma, unclassified
* Immunohistochemistry is useful to support renal histogenesis; markers include PAX8, PAX2, RCC marker,

and CD10

2016 World Health organization (WHO) renal tumor classification
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Tuberous Sclerosis Complex (TSC)-associated RCCs

*  Tuberous sclerosis complex (TSC) is an autosomal dominant multisystem disorder resulting from inherited
or sporadic germline mutations of 1 of 2 genes, TSC1 or TSC2 (encoding hamartin and tuberin, respectively)

Extrarenal manifestations
Syndrome Chromosome(s) Gene Protein Tumour type In the dermi in oft
Multiple, bilateral Cardiac rhabdomyoma; adenomatous small
Tuberous sdlerosie O34 Tsct Hamartin ~ angiomyolipomas; Angiofibroma, mtestine polyps; pulmonary and renal cysts;
16p13 TSC2 Tubenn lymphangioleiomyomatosis;  subungual filbroma cortical tuber; subependymal giant cell
rare renal cell carcinomas astrocytomas

. The 57 RCCs from 13 female and 5 male TSC patients exhibited 3 major distinct morphologies:

. (1) 17 RCCs (30%) had features similar to tumors previously described as “renal angiomyoadenomatous tumor/RAT” or “RCC
with smooth muscle stroma”;

. (2) 34 RCCs (59%) showed features similar to chromophobe RCC

. (3) 6 RCCs (11%) showed a granular eosinophilic-macrocystic morphology
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FIGURE 1. RCC resembling RAT/RCC with smooth muscle stroma.

Tuberous sclerosis-associated renal cell carcinoma: a clinicopathologic study of 57 separate carcinomas in 18 patients. AmJ Surg
Pathol. 2014;38:1457-1467.




Tuberous Sclerosis Complex (TSC)-associated RCCs

* eosinophilic renal neoplasms in TSC patients: 2 types of tumors described as having CHRCC-like or
eosinophilic-macrocystic morphology

*  CHRCC-like morphology:
solid, nested, and tubular architecture;
the neoplastic cells exhibiting eosinophilic and granular cytoplasm;
vimentin(-), CK7 and AMACR(+)
* eosinophilic-macrocystic morphology:
solid and cystic architecture;

voluminous granular eosinophilic cytoplasm, prominent nucleoli, and an occasional hobnail appearance;
vimentin and AMACR(+), CK7(-)
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FIGURE 2. RCC resembling chromophobe type. FIGURE 3. RCC with a granular eosinophilic and macrocystic pattern.

Tuberous sclerosis-associated renal cell carcinoma: a clinicopathologic study of 57 separate carcinomas in 18 patients. AmJ Surg
Pathol. 2014;38:1457-1467.
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(Eosinophilic Solid and Cystic Renal Cell Carcinoma, ESC RCC)

* ESCRCC has been recently described as a unique and indolent renal neoplasm, found in female patients
with and without tuberous sclerosis complex (TSC)

. typical microscopic features with solid areas admixed with variably sized macrocysts and microcysts
. eosinophilic cytoplasm with granular cytoplasmic stippling and round-to-oval nuclei
. a predominant CK20+/CK7- immunophenotype, PAX-8 expression, patchy AMACR staining, but no CD117 reactivity

. ESC RCC is not currently included in the 2013 ISUP Vancouver Classification of renal tumors and in the updated 2016 WHO
renal tumor classification

Eosinophilic solid and cystic renal cell carcinoma (ESC RCC): further morphologic and molecular characterization of ESC RCC as a distinct entity. Am J Surg Pathol.
2017;41:1299-1308.



Eosinophilic renal neoplasms have a wide spectrum of histologic presentations

several studies have demonstrated a subtype of renal cell carcinomas (RCCs) associated with the tuberous
sclerosis complex (TSC)/mammalian target of rapamycin pathway

We set out to expand on these studies and further identify unusual eosinophilic renal neoplasms and define
them by morphologic, IHC, and molecular studies



METHODS

Study Population

We retrospectively reviewed the Department of Pathology database (the University of Chicago) from 2005 to 2018
and identified renal oncocytic tumors with unusual morphology

Pathologic Analysis
3 different architecture patterns; IHC stains were utilized to further characterize these cases
Group 1 tumors: solid;
morphologically similar to CHRCC but exhibit an IHC profile similar to ROs
Group 2 tumors: solid;
morphologic and IHC features similar to CHRCC, eosinophilic variant;
a minority of the tumors in this category exhibit focal nuclear atypia and perinuclear halos
Group 3 tumors: solid, cystic and papillary;
architecturally variable but consistently exhibit an IHC profile consistent with ESC RCC

IHC Staining
carbonic anhydrase IX (CA IX), CK7, CK20, Vimentin, CD117, racemase (P504S), SDHB

Next-generation Sequencing
a representative formalin-fixed, paraffin-embedded block
a hybrid-capture panel targeting 1213 cancer-associated genes



RESULTS

TABLE 1. Patient Demographics

Cases Age (vy) Sex Laterality Focality Size (em) Stage Architecture Original Diagnosis
Group |

| 56 Male Right Unifocal 1.2 Tla, NX sohd Unclassified RCC

11 57 Female Right Unifocal 1.4 Tla, NX sohd CHRCC

111 14 Male Left Unifocal 13.0 T2b, NX sohd Unclassified RCC
Group 2

1 43 Female Right Unifocal 37 Mot assigned sohd RO}

ITA 40 Male Right Unifocal 233 T2b, NX sSohd CHRCC

1B 40 Male Lelt Multifocal 21.0 T2b, NX sohd CHROCC, cosinophibe vanant

111 6 Male Right Unitocal 1.5 Tla, NX sohd CHRCLC, eosinophihe vanant

IV 57 Female Left Unitocal 38 Tla, NX sohd CHRCC

W T Female Faght Unifocal 4.0 Tla, NX sohd CHRCLC, eosinophihe vanant

V1 66 Female Left Multitocal 4.1 m)T1h, NX Sohd Unclassified RCC

V1l 66 Male Right Unifocal 2.5 Tla, NX sohd CHRCC, eosinophihe vanant
Croup 3

| a2 Female Raght Unifocal 5.5 Tlb, NX sohd and cystic Unclassihed RCC

11 33 Female Left Unifocal 1.7 Tla, NX sohd and cystic Unclassihed RCC

111 47 Female Raght Unifocal 30 Tla, NX sohd and cystic Unclassihed RCC

IV 65 Female Left LUnifocal 11.5 T3a, NX sohd and cystic Unclassified RCC

VA 48 Female Raght Unifocal 6.0 T3b, N2 sold and papillary Type 2 pRCC

VB 49 Female Left Multifocal 2.5 Tla, N2 solhd and pamllary Unclassihed RCC

V1 67 Female Raght Unifocal 29 Mot assigned sold and papillary RO

. renal oncocytic tumors with unusual morphology: 18 cases

. group 2, case ll; group 3, case V: a second renal massin the contralateral kidney after resection of the first renal mass
. Male: 5; Female: 11

. Age: 14 to 76 years (mean: 52.7 y)

. group 3, case lll: tuberous sclerosis; group 3, case VI: multiple endocrine neoplasia, type 1

. tumor size: 1.2 to 23.3 cm (mean: 6.08 cm)

. AJCC pathologic T categories: pTla (n=9), pT1lb (n=2), pT2b (n=3), pT3a (n=1), and pT3b (n=1)

. group 3, case V: >1 regional lymph node metastases

. 3 different architecture patterns: solid, solid and cystic, and solid and papillary

. All cases were originally diagnosed as RO, CHRCC, type 2 PRCC, or unclassified RCC



and eosinephilic. They formed small
conspicuous nucleoli (B). IHC
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FIGURE 2. The tumor cells of group 2 exhibited more abundant eosinophilic cytoplasm (A). S5ome nuclei were round with open
lar ear membranes and perinuclear halos (B). 1HC staining

chromatin and inconspicuous nucleoli and others showed imegu
demonstrated that the tumor cells were diffusely strongly pasitive for CK7 (C), negative for CK20 (D), diffusely moderately positive
F).

for P5045 (E), and negative for vimentin (
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FIGURE 4. The tumors in group 3 that were solid and cystic had denser eosinophilic cytopl
(A). The nuclei were overlapping and were mone pleomorphic with variably conspicuous nucledli (B). IHC staining demonstrated
ive for CK7 (C), and focally moderately to strongly positive for CK20 (D), diffusely moderately

asm with occasional vacuolated cells

that the tumor cells were

positive for P5045 (E), and diffusely strongly positive for vimentin (F).
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FIGURE 5. The tumors with papillary architecture (A, B) from group 3 showed variable tumor cell morphology. The cells in some
aneas had abundant dense ic cytoplasm with magenta globules and basophilic granules and large nuclei with prominent
nucleali (C). Other tumor cells had cytoplasm with fine eosinophilic granules and bland nuclei with i cuous nucleoli (D). IHC

staining demornstrated that the tumor cells were negative for CK7 (E), focally strongly positive for (F), and diffusely mod-
erately positive for P5045 (G) and vimentin (H).




TABLE 2. Histologic Features

Histologic

Features CGroup 1 Group 2 Group 3
Architecture sohd sohd solid, cystie, and papillary
pattern
Cytoplasmic Flocculent, sparsely granular Abundant eosinophibe cytoplasm Dense abundant eosmophilie eytoplasm
features and eosinophiliec, promment with occasional basophibhe and
cell membranes magenta color granules
Nudear features Round nucler and occasional Occasional binucleated cells, predommantly round Overlapping nuck exlhiitmg greater
conspreuous, large nuckeoh nucla with open chromatin and meonspicuous pleomorphusm and vanable size
nucleoh, rare nuclel with 1rregular nuclear nuckeol

membranes and pennuclear halos

. The tumors in groups 1 and 2 were almost entirely without mitotic activity and no necrosis was identified

. For group 3 mitotic activity was present primarily in the papillary cases (group 3, cases Vand VI) ; necrosis was not identified
in any of the cases



TABLE 3. IHC Results * group 1: absent staining of CK20 and vimentin,

Cases CK7 CK20 P504S Vimentin CDI117 CAIX SDIB focal weak staining for CK7 and P504S
Group |

I 1 0 2 0 3 ND ND , .

1 7 0 ] 0 3 ND ND * group 2: diffuse strong staining for CK7, absent

2 0 - 0 3 0 ND to focal staining of CK20, diffuse moderate

Group 2 .. . . .

I 3 0 3 0 0 ND 3 staining for P504S, and negative staining for

A 3 ] B 0 0 0 B vimentin

1B 3 0 3 0 0 0 ND

111 B ] B 0 3 0 B

v 3 0 3 0 2 0 ND , .

vV 3 0 3 0 ] 0 ND * group 3: negative staining for CK7, except for 1

::h ; 3 : 3 []] r":g r~511] case, along with moderate to strong staining of
Group3 ' CK20, P504S, and vimentin

1 0 3 2 3 0 0 ND

11 0 R 2 3 0 0 3

ﬁl H 1 3 i T'*~[P H HP . Most of the cases in groups 1 and 2 had weak to strong

VA 0 5 3 3 0 0 ND staining of CD117, which was absent in group 3 except

VB 0 2 2 3 [ 0 ND for 1case

VI 1 3 ND 3 2 0 ND

ND indicates not done. . All of the cases that were tested were negative for CAIX

. IHC staining: and diffusely strongly positive for SDHB

0%—negative, 1% to 5%—1, 5% to 50%—2, and >50%—3



TABLE 4. NGS5 Results

Cases Gene Coding Effect Nucleotide Change Amino Acid Alieration Copy Number Variation
Group 1
1 TSC2 sphang NM_000548 4. 5160+3G> C 11p barely deleted
11 TSC2 Mssense NM_000548.4:c.5228G> A p.Argl 743GIn 5q amplification
111 TSC2 Complex rearmngement NM_00DD548 4
and deletion
Group 2
| TSCI Nonsense NM_0003684:c.2101C=>T p.GIn701* 1p deleted, 1q barely amphified
1A TSCI MNonsens: NM_000368 4:¢. 25900 =T p.Glulod* 2q, 11p, and 12gq amplification
118 TSCI Nonsense NM_000368 4:c. 25900 =T p.Glustd* 19p and 19q barely deleted
TSCI Frameshift NM_000368.4:c.1453_1454del p.Glud85Thrfs*3
111 TSC2 sphang NM_000548 . 4:c.-1-1874C =T 4q, Tp, 7q, 8p, 18q barely amplihed
v TSCI Frameshift NM_000368 4:c. 1851 _1852del p.His6 1 7GInfs*8 Ipdeleted, 6q, 9q, 19p barely deleted
v TSC2 Mssense NM_000548.4:¢.5227TC>T p-Argl743Trp
V1 MTOR Missense NM_004958.3:c.7280T=> A p-Leu2427GIn
Vil MTOR Mssense NM_004958 3:¢.5930C > G p-Thrl977Arg 19p and 19q barely deleted
Group 3
| ’ TsC2 Frameshift NM_000548 4:¢.276_279dup p.ProY4Alafs*33 19p deleted
TSC2 Frameshift NM_0005458 4:¢.935_939del p.Arg313Lysfs*24
11 TSC2 sphang NM.000548 4:c.975+1G>T p.Hisl746_Argl751del
T5C2 In-frame deletion MNM 000548 4:c.5238_5255del
| 111 Known TSC mutation
IV TSC2 sphang NM.O00548 4:¢.2356-1G =C p.Glu546*
TSC2 Nonsense NM.O00548 4:¢. 16360 =T
[ VA Technical failure
VB TSCI Frameshift NM_000368.4: p-Gln867Profs*12 16p barely amplified; 6p
¢ 2599 260lhnsCG and 6q barely deleted
V1 TSCI Missense NM_000368.4:c2195A > G p-His732Arg bp, 6q, 14p, and 18p barely amplified

. Group 1: all 3 cases had mutationsin TSC2
. Group 2: pathogenic variants were identified in 3 genes (TSC1, TSC2, MTOR)
. Group 3:
case lll was not sequenced, with a known tuberous sclerosis syndrome

case VA, technical failures prevented sequencing
the other cases: genetic alterations and pathogenic variants were identified in TSC1 and 7SC2



FIGURE 3. A and B, Histology from a case in group 2 that was found to have an MTOR. IHC staining demonstrated that the tumor
cells were diffusely strongly pasitive for CK7 (C), negative for CK20 (D), diffusely moderately positive for P5045 (E), and negative for
virmentin (F).



TABLE 5. Follow-up Data

Cases Months Postsurgery Alive/Deceased
Group |
I 65 Alive
11 42 Alive
. T
o 12 ASRE «  Male: 5; Female: 11
sroup 2
| Lost to follow-up ° lost to fO”OW-Up: 3
1A Lost to tollow-up
1B Lost to follow-up ® deceased: 2
111 12 Ahlve
IAY 54 Deceased™
v 90 Alve . . .
VI g Alive * alive at the time of analysis: 11
r o T
{_:}LIP : 156 Alive e follow-ups: 6 months to 156 months (mean:
¥ .
1 154 Alive 63.4mo)
11 36 Alive
111 108 Alive
IV o Deceasedt
VA Lost to follow-up
VB Lost to follow-up
Vi 53 Alve

*Unknown cause of death.
tsecondary to primary myelofibrosis,




DISCUSSION

Oncocytoma CHRCC,
eosinophilic variant
Architecture pattern solid architecture solid architecture solid and tubular growth solid lesion
Cytoplasmic features  morphology similar to  morphology similarto  granular eosinophilic bland oncocytic cells with or
CHRCC either RO or CHRCC, cytoplasm, without perinuclear halos
eosinophilic variant round nuclei with absent
perinuclear halos, and small
nucleoli
IHC pattern CK7(weak focal+) CK7(diffuse+) CK7(-) CK7(+)
P504S(weak focal+) P504S(diffuse+) P504S(-) P5045(-)
Vimentin(-) Vimentin(-) Vimentin(-) Vimentin(-)
CK20(-) CK20(-/weak+) CD117(diffuse+) CD117(+)

E-cadherin(diffuse+)

Group 1 tumors are morphologically similar to CHRCC but exhibit an IHC profile similar to Ros.
Although the cases from group 2 were immunohistochemically consistent with CHRCC, the molecular findings were

inconsistent.
classic CHRCC: numerous chromosomal losses (chromosomes 1, 2, 6, 10, 13, 17, and 21)



Group 3 solid, cystic and papillary architecture;
CK7(-), CK20. P504S. Vimentin (moderate to strong+)

Type 2 pRCC large cells with eosinophilic cytoplasm, pseudostratified nuclei, and prominent nucleoli
CK7(variably), P504S(+), Vimentin(+)

Epithelioid angiomyolipoma is a benign mesenchymal tumor that can occur sporadically or in association with TSC
angiomyolipoma EAML i'f’ a.\ rare varﬁant of angiomyo!ipomfa'that consists of at least 80% epithelioid c'ell's _ .
(EAML) epithelioid cells with abundant eosinophilic and granular cytoplasm and oval nuclei with enlarged vesicular nuclei

(which can overlap with ESC RCC)
IHC: positive for melanocytic markers including HMB-45, Mart-1/Melan-A, tyrosinase, and MiTF

Other differential entities:
Succinate dehydrogenase (SDH) deficient renal carcinoma
Hereditary leiomyomatosis and renal cell carcinoma (HLRCC)-associated RCC/FH-deficient RCC
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Fig. 1.80 Epithelioid angiomyclipoma. A This tumour shows a pattern of carcinoma-iike growth; the tumour is composed of large polygonal cells with dense, deeply ecsinophilic
cytoplasm and atypical nuclel. B Strong mmunoexpression of cathepain k.



Succinate dehydrogenase (SDH) deficient renal carcinoma 3% 51 Ml S BRI B Z0 '

The tumour is well C|rcumscr|bed but may entrap benlgn tubules, cytoplasmlc vacuoles contal nmg eosmophll ic fImd are a dlstlnctlve feature but may
be sparse. The cytoplasm of these tumours commonly has a flocculent quality.

The tumour shows complete loss of immunohistochemical staining for SDHB, whereas scattered mast and inflammatory cells show preserved staining
and act as an internal positive control.

Hereditary leiomyomatosis and renal ceII carcinoma (HLRCC)-associated RCC/FH-deficient RCC
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germline FH mutations
papillary growth pattern; The nuclei contain inclusion-like nucleoli with perinucleolar clearing

IHC:
loss of fumarate hydratase (FH);

overexpression of modified oo gl R4 3 BTN AN oo ﬂ;‘f 3;; ;-

cysteine — S(2succino)cysteine

. u E L ¢ e
Fig. 1.17 Hersditary Iemyumalosas and renal call mnm\a—aﬁsouated renal {:ell carcinoma unm papllary features. A The paplllae are thick and mvered hy cells with abundant
eosinophilic cytoplasm. B Higher magnification shows calls with large nuclei, prominent eosinophilic nucledli, and a clear perinucleclar halo, characteristic of this tumour.

(25C, —ASCALK LRI, KN FHAIGBOREN] MR 5 H B A500 TE IR 1N )



Molecular analysis

Of note, our NGS studies did not identify any driver RCC-associated mutations (VHL, PBRM1, BAP1, SETD2,
MET, PTEN, TP53, FLCN, FH, SDH, TFE3, TFEB, and ALK)

In addition, there was no loss of 3p which is seen in CCRCC or multiple chromosomal losses which is seen
in CHRCC

Molecular analysis demonstrated that the lesions in our study had mutations in either TSC1, TSC2, or
MTOR

molecular-targeted therapy

a few case reports have demonstrated clinical benefit in using mTOR inhibitors to treat TSC-associated
RCCs, including complete response in a case of sporadic, metastatic ESC RCC
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Conclusion

Our results support TSC/MTOR-associated neoplasms as a distinct group that exhibits heterogenous
morphology, IHC staining, and possibly clinical behavior

3 groups: different architecture patterns; vimentin, CK7 and CK20 IHC staining
NGS studies further demonstrated that these lesions were positive for mutations in TSC1, TSC2, or MTOR

Previous eosinophilic renal tumors with unusual morphologies should be reevaluated with additional IHC
stains and molecular studies to determine if they belong in this subgroup given the clinical implications



Thanks for your attention!



4.5 FE 7 g LRI AE g (renal angiomyoadenomatous tumor, RAT)

RAT & [ 57 PR /INE AN RS ) I8~ 3 AL SRE A 18] Jo ) i 1 — v EL A e 2 R S22 4 AE ) 1 YR, I Mlichal 25
[12]F2000F H R IE. Bbja, AR AR SCHRFIRIE A 8 4 et LS AR 2 R, a0 B 4 B e 1 A 235 1 I 58~ 38 LR
AR E AR E VR AR B B A A X 3SR TRATY DL A 375 B 41 o L Stk B 4l B e AR I
EEE NUERERI . BRI, QT RATR & /& —Fhies Sk 2 H 533 B 40 B gi o Jes AU B4 (R SR ‘B 4i
M 2 TR R —EH FUUAW . Brale, PSS/ R SR B 7R 45 3R B, RATSEMI4IM CEIRD F=IR'E
M AEINIR R I ALV R UL Fioi% St EARAE BB AR S, KR A [E— I
ANEEARZTRI[13,14]. RATIF K THEEBME, P ERZ60%, kK EMIEEZ BRI, DEFE I NG
MR, BREETLRE LW (ESRD) » K& E, RATEHRZRE/N, M1.0~3.5ecmA%, Pmsete hE, af WAHE
FEEEM MRS, LR A 4E R E . RATHYEE TR+ b & SR B LB, 5 & LA B AT ik95% . e
Ji 30— MONE R ECE B UL, ~FE g et e, B B B rg iR fm, WS EANSE i) s (A . e
SRR YN R sy, BAEWHEEGRERR MERR, HES B RN B B NN B B B T BUR B L
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e ALK rearrangement—associated renal cell carcinoma

For paediatric cases:
. *Rare (< 10 cases reported) * Medullary location
ﬂ“}'ﬂﬂ“"?mﬂ"m = 3 disfinet exces with ALK yinouin fesm TR pohasttliRiR c=5: « ALK-VCL gene fusion  * Limited follow-up
renal el tarcnama in children with sickle cell trait » Eosinophilic cytoplasm with
Iintracytoplasmic lumina




