Reappraisal of Morphologic Differences
Between Renal Medullary Carcinoma,
Collecting Duct Carcinoma, and Fumarate
Hydratase—deficient Renal Cell Carcinoma
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( Renal Medullary Carcinoma, RMC )
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( collecting duct carcinoma, CDC)
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Case Selection

High grade renal carcinoma with any of the following features;
infiltrating glands, multinodular infiltrating papillary, tubular-papillary, solid sheets/cords/nests,
intracystic papillary, sieve-like/cribriform, tubulocystic carcinoma-like, reticular/yolk sac tumor-like

l . l

- Evidence of sickle - No sickle cell HBpathy - FH loss/2SC+
cell HBpathy - FH-deficient, urothelial and/or FH mutation
- INI1 loss and metastatic carcinoma confirmed
ruled out
- INI1 retained
. 1 ,
Renal medullary carcinoma Collecting duct carcinoma FH-deficient RCC

(N=33) (N=38) (N=29)
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 SMARCB1/INI1
* OCT3/4
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TABLE 1. Clinical Features

n/N (%)
RMC (n=33) CDC (n=238) IFH-deficient RCC (n=29) P

Median age (range) (v) 27.0 (10-63) 65.5 (16-83) 45.0 (18-71) <0.001
Male:female 2.6:1 3.2:1 3.1:1 (0.958
Race

White 3/32 (9) 28/31 (90) 17/24 (71) NA

African American 25/32 (78) 2131 (7) 3/24 (12)

Other 4/32 (13) 1/31 (3) 4/24 (17)
Sickle cell disorder (%) 100* 0 0 NA
Family history of HLRCC or RCC (HYHLRCC 0 0 H: 7/18 (39) NA

stigmata (S) (%) S: 5/17 (29)
Lateralityt 24/32 (75) 14/32 (44) 12/28 (43) <0.0167
Tumor size (range) (cm) 6.4 (4-12) 6.3 (2-15.8) 8.5 (3-18) <0.05
pl stage category

pTl-2 5/33 (15) 3/34 (9) 7/28 (25) 0.225

pT3-4 27/33 (85) 31/34 (91) 21/28 (75)
Local recurrence 4/29 (14) 5/22 (23) 3/20 (15) 0.723
Lymph node metastasis 25/26 (96) 13/27 (48) 15/26 (58) <0.0167
Systemic metastasis 30/32 (94) 16/22 (73) 17/26 (65) 0.0169
Dead of disease mean time to death (range) (mo) 2429 (83)10.3; 7d-25 14/23 (61) 11.6; 2.5-37 14/23 (61) 18.6; 2-64 0.145

*The history of sickle cell trait sickle cell hemoglobinopathy was unavailable in 18% (6/33); however, histologic sickled erythrocytes were seen.

T Predilection for right kidney.
NA indicates not analyzed.




TABLE 2. Macroscopic and Microscopic Features

n/N (%)
RMC CDC FH-deficient RCC P
Macroscopic features
Location: medulla cortex and medulla 18/32 (18/32) 14/34 (41) 3/24 (13) NA
14/32 (44) 15/34 (44) 16/24 (67)
Infiltrating border 22/32 (69) 25/32 (78) 11/22 (50) 0.110
Renal vein invasion 13/32 (41) 14/32 (44) 7/23 (30) 0.669
Microscopic features

#1 (nfiltrating gland) 18/33 (55) 28/38 (74) 14/29 (48) 0.0775
#2 (MIP) 0/33 (0) 10/38 (26) 3/29 (10) <0.0167
#3 (tubular, papillary) 12/33 (36) 32/38 (84) 25/29 (86) <0.0167
#4 (sohd sheet, cord, nest) 32/33 (97) 36/38 (95) 23/29 (79) 0.436
_HS iin'rr:qc‘}'q'ric‘ pﬂpiﬂﬂr};i 5/33 (15) G3A8 (16) 16/29 (55) < (L0167
#0 (sieve-like/cribriform) 29/33 (88) 15/38 (39) 18/29 (62) <0.0167
#7 (tubulocystic) (/33 (0) 0/38 (0) 19/29 (66) <0.0167
#8 (reticular/YST-like) 28/33 (83) 3/38 (8) 1/29 (3) <0.0167
HLRCC-like nucleoli (17 2") 13/33 (39) (30%:; 9%) 15f38| (40) (29%:; 29/29 (100) (21%:; 79%) <0.0167
Coagulative necrosis 21/33 (64) 26/38 (68) 5/29 (17) <0.0167
Dysplastic in situ change 2/33 (6) 16/38 (42) 3/28 (11) <0.0167
Stromal myxoid change 31/33 (94) 10/38 (26) 11/28 (39) <0.0167
Sarcomatoid change 5/33 (15) 11/38 (29) &/19 (28) (.388
ISUP/WHO grades 3, 4 19/33 (58), 14/33 (42) 24/38 (63), 14/38 (37) 21/29 (72), 8/29 (28) 0.475

MIP indicates multinodular infiltrating papillary.




*RMC

*CDC

-deficient

*FH
RCC

A by

.

-

i
.




. NSRRI g DN
. v an s T 4 T
Zoe B 90 T gy

, B, b oA A
R

-y
6-’. " P R A 2 P .
S .
| 3

‘*‘l ‘.'ﬁt’ 4.5‘\






e ’/ J.' p’
Y/ 1A /
7 Ve 7, 4

,( _

"‘T:

' 1!,{1
PP

i o

TR
b\?r‘., »

¥ ‘1':."1 ¥,



CDC

Y T i et L 7 }Y P

(AR ,'.:f;::’*"‘”"fﬁ_ j”gé?:‘ SIS
- - . - . o - !“ 5 §

by Lt o Py 5t o~

D, o L

- Y g N G bR

b
o’

£

e Y el

TR
e e T

YA g
"-

i

F |
-
‘oL




t RCC

-deficien

FH




FH-deficient RCC




TABLE 3. Immunohistochemistry

n/N (%)
RMC CDC  FH-deficient RCC

PAXS" 32/33 (97)  34/36 (94) 26/27 (97)
SI00A1* 32/33 (97)  34/36 (94) 23/28 (82)
SMARCBI/INII (loss) 33/33 (100)  0/37 (0) 0/25 (0)
OCT3/47 13/33 (39)*  0/37 (0) 0/26 (0)
FH

+ 32/33 (97)  32/38 (84) 0/29 (0)

+/- 1/33 (3) 6/38 (16) 2/29 (7)

- 0/33 (0) 0/38 (0) 27/29 (93)
2SC

T 0/1 (0) 0/13 (0) 25/25 (100)

- 1/1 (100) 13/13 (100) 0/25 (0)

¥, 15%:; 27,18%:; 37,6%.
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FH-deficient RCC

"E' b .
{ W &y
& -~
.”-:P - -
a g h‘*‘
- .‘,’-" -
¥ ags, w
i'- e
I’_ YR Bdle R
. -y -
QUEN ey
- L W o 4 .
| < — o
I' ~ & ‘. -
'. "o

._a 3 o - p'{' a 5.'
v < !.\o ﬂ"l i +
‘l.’“‘ P e S

W o T SN




Renal medullary carcinoma
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glands®
"'“‘u’f Solid sheets, cords, '
.' sts*
Multinodular L |“Eﬂﬁb:ﬂc
infiltrating papillary
papillary Tubulocysti

Tubular/ tubulopapillary / papillary

Collecting duct carcinoma FH-deficient RCC



DISCUSSION

* All subtypes of high-grade distal
nephron-related adenocarcinomas may
show some nonspecific morphologic
features such as infiltrating glandular and
solid sheets/cords/nested patterns;
therefore, the possibility of urothelial
carcinoma of upper urinary tract and
metastatic carcinoma should be excluded.
To help confirm renal origin , IHC for PAX8
and S100A1 can be useful



 RMC should be diagnosed on the basis of
the clinical information (age, race,
hemoglobinopathy) and
immunohistochemistry (SMARCB1/INI1,
OCT3/4), in addition to the sieve

like/cribriform and/or reticular/YST-like
morphology



* The morphologic patterns of tubulopapillary,
iIntracystic papillary, and tubulocystic carcinoma-
like area with viral inclusion-like macronucleoli
with perinucleolar halos suggest the possibility
of FH-deficient RCC including HLRCC-RCCs. As
these features overlap with CDC, IHC
combination of FH and 2SC may help in the
diagnosis of FH-deficient RCC



A definitive diagnosis of CDC should only
be made if RMC and FH-deficient RCC
are excluded



SUMMARY

* Despite the substantial overlap of
morphology of tumors within the spectrum of

high-grade, infiltrative renal adenocarcinoma,
after rigorous histologic evaluation, use of
|IHC markers, and correlation with clinical
findings, reproducible differences in
morphology emerge between RMC, CDC,
and FH-deficient RCC






