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Eosinophilic, solid, and cystic renal cell
carcinoma” (ESC RCC)
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MATERIALS AND METHODS

ØCase Selection and Histologic Review
The study included 7 retrospectively identified cases
with similar histomorphology.

ØImmunohistochemistry
Pax8、CK7、CK20、CD117、TFE3、HMB45、Melan A、
cathepsin-K、 FH、 SDHB、 phospho-S6、 phospho-4E-BP1

ØMolecular Analysis
The 5 cases with molecula analysis, 3 had paired tumor and
normal DNA samples, and 2 had only tumor DNA available



RESULTS
ØClinical Features

Ø 1.The mean age at presentation was 54 years (range: 40 to 68 y) with amale to female ratio
of 3:4;

Ø 2.Tumor size ranged from 1.5 to 5 cm (mean: 3.4 cm);
Ø 3. All 5 patients with clinical follow-up data had no evidence of disease at the last visit. The

median follow-up time was 14 months.



FIGURE 1. Macroscopic and microscopic features of a distinct group of RCC with eosinophilic
and vacuolated cytoplasm. D, Case 1.

ØPathologic Features



E, Case 4. F, Case 6.

D–F, Tumor cells show round nuclei with conspicuous to prominent nucleoli and eosinophilic,
granular, and vacuolated cytoplasm. Vacuolization varies from numerous small
intracytoplasmic vesicles to large spaces almost occupying the entire cytoplasm.



FIGURE 2. Additional histologic features include: lack of tumor capsule and entrapped renal
tubules (arrow) (A); extensive calcifications (B); microscopic calcifications and perinuclear
cytoplasmic clearing, mimicking chromophobe RCC (C); marked cytoplasmic eosinophilia with
filamentous material and focal cytoplasmic stippling (D)



(E) cribriform or sieve-like appearance in areas with tightly packed nests and extensive
vacuolization; (F)abrupt transition between tumor cells with prominent vacuolization and those
with dense, granular cytoplasm.



FIGURE 3. Immunohistochemical features. A, Positive nuclear staining for PAX8. B and C, Tumor
cells negative for CK7 (B) and CK20 (C) except for scattered rare cells/vacuoles; arrow in (B)
marks an entrapped renal tubule. D, Weak membranous staining for CD117; arrow marks a mast
cell.



E, Diffuse cathepsin-K immunoreactivity. F, Retained SDHB expression.



FIGURE 4. Representative images of p-S6 (A) and p-4EBP1 (B) immunostains.





FIGURE 5. FACETS analysis in 4 cases. The integer copy number (copy number call
corrected for tumor purity and ploidy) is plotted on the y-axis. Diploid corresponds to n
=2. Chromosomes 1 to 22 are plotted on the x-axis. Black line—total copy number,
red line—minor allele. A and B, Cases 4 (A) and 5 (B) (MTOR p.L2427R) show recurrent
chromosome 1 loss (solid box).

ØMolecular Analysis



C and D, Cases 2 (C) and 6 (D) (biallelic TSC2 mutations) have no shared gains/losses.
Dashed boxes in (C) mark copy number changes detected in minor clone(s) with an
estimated clone fraction≤ 9%.



DISCUSSION

ØDifferential Diagnosis: ESC RCC
First, ESC RCC typically shows solid and cystic
architecture, with a confluent growth of sheets or less
commonly nests of tumor cells with almost invariably
admixed small aggregates of histiocytes and
lymphocytes.

Second, ESC RCC exhibits a predominant
CK20(+)/CK7(−) immunophenotype, whereas our cases
were all CK20(−)/CK7(−).

Third, ESC RCC occurs predominantly in women.
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In Summary
Ø Tumors were well-circumscribed, unencapsulated, and

comprised of nests of eosinophilic cells in a hypocellular and
often edematous stroma.

Ø Tumor cells had round nuclei with prominent nucleoli and
granular cytoplasm with striking vacuolization. Thickwalled
vessels and calcifications were also frequently present,
whereas increased mitotic activity, necrosis, foamy histiocytes
or lymphocytic infiltrates were not identified.

Ø All cases were positive for PAX8, had retained expression of
SDHB and FH, and exhibited a CK7−/CK20− phenotype.

Ø Molecularly, these tumors are characterized by somatic
mutations of TSC2 or MTOR genes and hyperactivemTORC1
signaling.




