gk a4 =] 1998; 32: 511520

Mainz 5550l u}E= AlA| el
4l of| - olzbele] of kA Foko]

3 DNA w54

7} o &
YT - HEfZ'

FZoko| Feels] HiF
71

ol B

o|steiet ofdelel et 9 Tulyer| ey
-0l - 2

 AMT - Al

Histopathology and Mainz Classification of Renal Cell Tumors:
A Histogenetic Study and DNA Content Analysis

Yeong-Jin Choi, Tae Kon Hwang', Youn So0 Lee, Byung Kee Kim,
Sun Moo Kim, and Sang In Shim

Departments of Clinical Pathology and 'Umlng}',
Catholic University College of Medicine, Seoul 137-040, Korea

The Mainz classification for renal cell tumors was introduced in 1986 and it’s utility has been reported in several
histogenetic and genetic studies of renal cell tumors. We present a study of 127 cases of renal cell mors with
clinicopathologic correlation, DNA content analysis, and histogenesis studied by histochemical and immunohistochemical

staining. The 127 renal cell tumors classified by the Mainz classification were 87 clear cell,

17 chromophilic, 13

chromophobe and 3 sarcomatoid renal cell carcinomas, 5 oncocytomas and 2 adenomas. These subtypes showed

significant correlation not with age, sex, Robson's stage, DNA ploidy or tumor recurrence but with nuclear grade
(p=0.001) and tumor size (p=0.001). Hall's colloidal iron (p=0.002) and carbonic anhydrase II (p=0.013) stains, repre-
senting the origin of distal nephron especially of collecting duct, were significantly correlated with specific subtypes

of renal cell umors, especially chromophobe cell renal carcinoma. This study demonstrates that the Mainz classification

sugerests several morphologically different subtypes and variants of renal cell tumors and that some of them may have

originated from the distal nephron, particularly from the collecting duct. (Korean J Pathol 1998; 32: 511—520)

Key Words: Mainz classification, Renal cell twumors, Histogenetic study, Carbonic anhydrase II
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Tahle 1. Himn]ngic classification and characteristics of 127 renal cell tumors

Cases Mean age Size" Nuclez:r Stage Recurred D-it':d of
(%) (Range) {cm) grade disease
Renal cell carcinoma
Clear cell B7(68.5) S6(35—84) 53+25 1L.7T+=0.8 | E+08 o2 872
Chromophilic 17(13.4) 512177} 59+35.2 24+0.8 1.6+08 1711 a/11
Chromophobe 13(10.2) 33(34-~72) 10.0+3.6 2.4+0.5 1.94+0.8 09 1/9
Sarcomatoid 3 2.4 6050 —~T3) 01+34 31T7T+0.6 20+1.0 1/2 02
Oncocytoma 5 3.9) 3143 —38) SBt28 1.2+0.5 1.24+0.5 /4 0/4
Renal cell adenoma 2( L&) 45(42 ~4T 19+2.3 2.0 1.5+0.7 /2 2
Toatal 127 100) 35(21~84) 59+34 1.9+0.8 1.7+0.8 11100 13/ 100
p0.05
L0 I F 1.8+0.80] ¢},
- 2) BMAN NIH MNEYAF (Fig 2e0): AAEE
507 oF F 134%% 24A2 b B 591714
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Fig. 1. Reclassification of 127 renal cell wmors according DAslel v, 1 & ldeA e ]EY] Al kT
o Mainz classification. Alo|Abe| 5 A Hal A Ef-"ﬂ"‘éip Alzla ﬂﬂ:} ﬂ-_'ll
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Fig. 2. The morphologic subtypes of renal cell tumors, Clear cells (a-d): a) Typical clear cells with alveolar
pattern of growth. b) Clear cell-eosinophilic variant. cded) Tall columnar clear cells with tubular pattern of
growth showing higher degree of nuclear atypism. Chromophilic cells (e-f): &) Chromophilic- basophilic
variant with scanty amount of basophilic cytoplasm. f) Chromophilic-eosinophilic variant with abundant
strongly eosinophilic finely granular cytoplasm. Chromophobe cells (g-j): Low power (g) and high power
(h) view of chromophobe cell-typical variant showing broad sheet-like growth pattern and abundant flocculemt
reticular cytoplasm. Low (i) and high (j) power view of chromophobe cell-cosinophilic variant showing tu-
bular and nest-like growth pattern with strongly eosinophilic granular but yet reticular cytoplasm, Oncocytes
(k): Typical small oncocytic cells in whbular and acinar pattern. Sarcomatoid spindle cells (1): Spindle shaped
pleomorphic cells with higher nuclear grade.
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Tahle 2. Histochemical characteristics and DNA ploidy status in renal cell tumors

Positive cases (%) DNA
Colloidal Tran® CAII" Cytokeratin EMA Vimentin® ancuploidy
Renal cell carcinoma
Clear cell 16 822 13/14 20022 5713 323
Chromophilic 5 2113 15/16 16/17 515 412
Chromophobe 12/12 11/11 1G/11 10/11 511 310
Sarcomatoid 2 02 22 242 22 02
Oncocyioma /5 1/5 5/5 515 45 1/4
Renal cell adenoma 01 1 1/1 01 0fl /1
Total cases 12/41 22/54 4649 53/58 21/47 11/52
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CANS N2 22 HEHe| 43 L vnkdo g o
Mxjoled] FHLYH HEZHo s 100% EF 49
nhe, FrlAEy, a4y A2y 8l A shel A
2] 36.3%, 15.4%, 25%<| 4 ZF2} okA iS5 Hof
A A FEpok2] ofFel ofE F2[gF o]l FEEAUCH
(p=0.013). Cytokeratin % EMA+ Z}7} AL EFokg)
93.9% 4 91.4%el|A kA bho-5 Helew, ¥ EMA
2] A5 okl Aelrt qlo] ALY M2 1
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22 FAES Bad

DNAwlAlE- 7147} AA)E 520l FoBE 16| (21.2%)
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Fig. 3. Kenal cell lumors: EMaA immunohistecliemisiry (a-d) a) Clear cell tvpe with cell membrane
staindng. b) Chremophilic vell 1ype with staining of mostly apical portion of the cell. ¢) Chromophobe
cell type wilh diffuse cytoplasmic staining reaction. d) Oncovytoma with diffuse cytoplasmic staining
reaction. Carbonic anhydrase 11 immunchistochemistey (e-fy: Chromephobe cell type (2] and cneocy-
loma (1) showing dilfuse cytoplasmic staining reaction, Hall's colloidal fron stain (g): Chromophobe
cell type showing diffuse cytoplasmic slaining reaction with varing inensicy. Ulirystroctoral findings
of chromophobe cell type () Muny round 1o aval microvesicles, 180-440 nmin diagmeter, will internal
vesicles are [ound in the cytoplasm [ = 13,2000
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Fig. 4. Correlation between tumor types and nuclear grade,
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Fig. 5. Survival rate according to tumor types.
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Fig. 6. Survival rate according to nuclear grade.
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