
Summary
A case of a patient with type 2 papillary renal cell carcinoma with eosinophilic cytoplasmatic inclusions is presented. About 50% of tumor 
cells were characterized by a well-circumscribed intra-cytoplasmatic round-to-oval or irregular inclusion/globule. Inclusions were 7-30 micron 
in diameter. They were glassy and pale to slightly eosinophilic in color in hematoxylin and eosin, were stained red by trichrome and were 
negative for periodic acid-Schiff reaction. Immunohistochemically, globules were negative for PAX8, epithelial membrane antigen, Carbonic 
Anhydrase IX, pan-cytokeratin (AE1/AE3), CD10, S100 protein, α-smooth-muscle actin, cytokeratin 7 and cytokeratin 34βE12. Glassy hya-
line globules were not detected in any adjacent normal kidney cells. The presence of eosinophilic cytoplasmic inclusions in renal cell carci-
noma, especially in papillary renal cell carcinoma, has been rarely emphasized in the literature. In this article, we review similar cases in the 
literature and discuss the nature of eosinophilic globules.
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Introduction

Papillary renal cell carcinoma (PRCC) is the second 
most commonly encountered morphotype of renal cell 
carcinoma (RCC). Among adults the mean age distri-
bution is 59-63 years  1. Tumors are usually confined 
to the cortex within the renal capsule at the time of 
nephrectomy 2. The cut surface of PRCC vary in color 
from gray to yellow to red-brown. The tumor is well 
circumscribed with a fibrous pseudo-capsule. It may 
contain intra-tumoral hemorrhage and necrosis and/or 
cystic degeneration. It is derived from renal tubular ep-
ithelium and has a papillary or tubulo-papillary archi-
tecture. Some tumors show a predominantly tubular 
architecture or a solid appearance caused by papillae 
tightly packed 3. Papillae have delicate or hyalinized fi-
brovascular cores, that often contain psammoma bod-
ies and foamy macrophages, covered by single layer 
or by pseudostratified layers of epithelial cells. PRCC, 
although not reported by I.S.U.P/W.H.O. 2016, has 

been separated in two subtypes, based on morpho-
logic features  4 5: a) Type 1 carcinoma have papillae 
covered by single layer of small epithelial cells with 
scanty, pale, usually basophilic cytoplasm; b) Type 2 
carcinoma have papillae covered by pseudo-stratified 
large cells with voluminous eosinophilic cytoplasm 
and higher nucleolar grade. Approximately 5% of 
PRCCs show sarcomatoid changes  4. Renal tumors 
showing papillary architecture but also features of rec-
ognized morphotypes of RCC (i.e. collecting duct car-
cinoma, mucinous tubular and spindle cell carcinoma, 
hereditary leiomyomatosis and RCC-associated RCC, 
and MiT family translocation RCC) should not be di-
agnosed as PRCC  1. Immunohistochemical studies 
of PRCC show positive reactions for cytokeratin AE1/
AE3, CAM5.2, high molecular weight cytokeratins, ep-
ithelial membrane antigen, AMACR, RCC antigen, vi-
mentin, CD10, PAX8, PAX2 3-8. Eosinophilic inclusions 
are the light microscopic manifestations of aggregates 
of cytoplasmic products or organelles, visualized with 
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hematoxylin and eosin (H&E). The presence of glassy 
hyaline globules (GHG) in renal carcinomas has been 
rarely emphasized in the literature, in particular in 
PRCC 9-15. Here, we report a case of eosinophilic cy-
toplasmic inclusions in PRCC, with review of the liter-
ature.

Materials and methods

Fixation of tissue is carried out in 10% neutral buffered 
formalin for 24 hours. Once tissue is embedded in par-
affin, a 3-4 micron tissue section is cut onto charged 
glass slides. Positive and negative controls were pres-
ent into the tissue or added on the glass.
The detection system for immunostaining is BOND 
Polymer Refine Detection on staining platform LEICA 
BOND III. 30 min at 100°C in Bond Epitope Retriev-
al Solution 1 used to antigen retrieval for antibod-
ies: α-smooth-muscle actin (clone AB1-1A4; Dako; 
1:1000), Epithelial Membrane Antigen (clone E29; Da-
ko; 1:500), Immunoglobulin light chains λ (polyclonal; 
Dako; 1:100.000), CD10 (clone 56C6; Leica; 1:50); 20 
min for antibody PAX8 (clone Mrq50; Menarini; 1:800) 
and Immunoglobulin light chains κ (polyclonal; Dako; 
1:50.000); 15 min for antibody Carbonic Anhydrase IX 
(clone TH22; Leica; 1.50); 40 min for antibody Cytoker-
atin 34βE12 (clone 34βE12; Menarini; 1:100); 30 min 
at 100°C in Bond Epitope Retrieval Solution 2 for an-
tibody alpha-methylacyl-CoA racemase (clone 13H4; 
Dako; 1:1000); 10 min at 37°C with Bond Epitope Re-
trieval Enzyme for antibodies Cytokeratin 7 (clone OV-
TL 12/30; Menarini; 1:500) and pan-cytokeratin AE1/
AE3 (clone AE1/AE3; Cell Marque; 1:1000); nothing 
retrieval for S100 protein (polyclonal; Leica; 1:1000).

Case report

In July 2019 a 71-year-old man with a past history of 
prostatic hyperplasia came to our hospital for hema-
turia and flank pain. Computer tomography (CT) de-
tected a renal mass. Extensive clinical examination re-
vealed no signs of metastasis. The patient underwent 
right radical nephrectomy. The patient’s post-operative 
course was without complications. The specimen ob-
tained by nephrectomy weighed 1200 g, with a 12 x 10 
x 8 cm well circumscribed mass in the kidney. The cut 
surface varied from light gray to red-brown, with intra-
tumoral hemorrhage and necrosis (80% of tumor). The 
tumor showed extension to peri-renal tissues, without 
extension to fascia of Gerota (distance 1 mm), renal 
vein, vena cava and lymph nodes (pT3a, A.J.C.C. 8th 

Ed.) 16. Histologically the tumor was circumscribed by a 

fibrous pseudo-capsule (Fig. 1A). The pseudo-capsule 
was incomplete, with tumor tissue focally intermixed 
with renal parenchyma. The tumor showed a predomi-
nantly tubule-papillary architecture with occasional 
solid areas (Fig. 1B). Papillae showed delicate or hya-
linized fibrovascular cores, that sometimes contained 
foamy macrophages. No psammoma bodies were de-
tected. Papillae were covered by a single layer or pseu-
do-stratified layers of large epithelial cells with volumi-
nous eosinophilic cytoplasm, with large and spherical 
or light irregular nuclei, with prominent nucleoli (grade 
3; I.S.U.P./W.H.O. 2016)  1 (Fig.  1C). Approximately 
5% of tumor showed sarcomatoid change (grade 4; 
I.S.U.P./W.H.O. 2016) 1 (Fig. 1D). About 50% of tumor 
cells were characterized by a well-circumscribed intra-
cytoplasmatic round-to-oval or irregular inclusion/glob-
ule with a halo. Inclusions were 7-30 micron in diameter. 
They were glassy and pale to slightly eosinophilic in 
color in H&E (“glassy hyaline globules”). Glassy hyaline 
globules were stained red by trichrome staining, but 
stained negatively with periodic acid-Schiff (PAS) with 
or without diastase treatment (Fig. 3), silver and Hale’s 
colloidal iron. Glassy hyaline globules were not de-
tected in any adjacent normal kidney cells. A moderate 
number of small lymphocytes and plasma cells were 
interspersed throughout the tumor. Immunohistochemi-
cal studies showed diffuse expression of PAX8, alpha-
methylacyl-CoA  racemase and epithelial membrane 
antigen, only focal reaction for Carbonic Anhydrase IX 
and pan-cytokeratin (AE1/ AE3), and negative staining 
for immunoglobulin light chains κ and λ, CD10, S100 
protein, α-smooth-muscle actin, cytokeratin 7 and cyto-
keratin 34βE12 (Fig. 2). Immunohistochemistry indicat-
ed that the eosinophilic inclusions were negative for all 
antibodies studied. We did not perform electron micros-
copy evaluation of eosinophilic inclusions. At the time 
of nephrectomy total body nuclear magnetic resonance 
was negative. Four months later nuclear magnetic res-
onance showed bilateral pleural effusions, subcapsular 
hepatic nodule, suspected for metastasis, and multiple 
bone metastasis. A bone biopsy of iliac crest showed 
epithelial atypical cells organized in cellular cords with 
“renal phenotype” by immunohistochemistry: expres-
sion of cytokeratin (AE1/AE3), CD10, PAX8, Carbonic 
Anhydrase IX, and Vimentin (Fig. 3).

Discussion

In the literature, the presence of glassy hyaline glob-
ules in renal carcinomas has been rarely discussed, 
in particular in PRCC 9-15. Eosinophilic inclusions can 
be positive or negative in PAS with or without diastase 
treatment  9  13  15 and are usually stained red with tri-
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chrome 9 13 15. The eosinophilic cytoplasmic inclusions 
in the present case were PAS negative but stained red 
with trichrome. It has been suggested GHG may be 
aggregations of intermediate filaments (i.e. Mallory 
bodies), but no antigenic expression has been detect-
ed in immunohistochemistry. Ultrastructurally, intracy-
toplasmic eosinophilic inclusions consist of a central 
dense granular layer surrounded by membrane-bound 
oval organelles containing dense substances, and an 
outermost layer of clear space between the inclusion 
and cytoplasmic organelles 11 17. They may consist of 
accumulation of an amorphous secretion of stellate 
shape inside of the cisternae of the rough endoplas-
mic reticulum 9 10. Eosinophilic cytoplasmic inclusions 
were detected in 49 of 64 clear cell RCCs and in 5 of 
33 PRCCs, but no GHG were found in 22 cases of 
chromophobe cell carcinomas and 26 renal oncocy-

tomas 9. In clear cell RCC, Paneth cell-like granules, 
which are closely packed, variably sized eosinophil-
ic cytoplasmic inclusions, have been detected. They 
are confined to the apical portion of the cytoplasm, 
positive with PAS with and without diastase digestion 
and negative with trichrome stain. Ultrastructurally, 
these inclusions consist of an electron-dense single 
membrane-bound structure, which is consistent with 
lysosomes 16. Also, in RCC and oncocytoma PAS-pos-
itive spherical globules, which are accumulations of 
basement membrane material, have been detected 
in extracellular location 19. Several types of inclusions 
have been identified in renal neoplasms. GHG are a 
characteristic feature of clear cell RCC and in a small 
minority of papillary renal cell carcinomas, but not in 
chromophobe RCC and oncocytoma. Thus, the pres-
ence of GHG in a renal cell tumor may be useful for 

Fig. 1. Hematoxylin and eosin. (A) The tumor was well circumscribed with a fibrous pseudo-capsule. (B) Tubule-papillary 
architecture; papillae showed delicate or hyalinized fibrovascular cores, with inflammatory cells and occasional foamy mac-
rophages. (C) Papillae were covered by atypical epithelial cells characterized by a well-circumscribed intra-cytoplasmatic 
round-to-oval or irregular inclusion with a halo. (D) Approximately 5% of tumor showed sarcomatoid changes.
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excluding a diagnosis of chromophobe cell carcinoma 

or oncocytoma.

In conclusion, we present a rare case of papillary type 

2 carcinoma with intra-cytoplasmic glassy hyaline 

globules, focal sarcomatoid differentiation, and ag-

gressive behavior.

Fig. 2. Immunohistochemistry reactions. (A) Focal expression of pan-cytokeratin AE1/AE3. (B) Diffuse expression of PAX 8. 
(C) Negative staining for cytokeratin 7 (two normal tubules positive). (D) Focal expression of carbonic anhydrase IX. (E) Dif-
fuse expression of alpha-methylacyl-CoA racemase, with negative eosinophilic cytoplasmic inclusions. (F) Diffuse expression 
of epithelial membrane antigen, with negative eosinophilic cytoplasmic inclusions.

A

D

E

B

C

F



EOSINOPHILIC CYTOPLASMIC INCLUSIONS IN TYPE 2 PAPILLARY RENAL CELL CARCINOMA 373

ConfliCt of interest statement

None declared.

References
1. Delahunt B, Algaba F, Eble J, et al. Papillary renal cell carci-

noma. In Moch H, Humphrey PA, Ulbright TM, et al, eds. WHO 
Classification of Tumours Of the Urinary System nd Male Genital 
Organs. 4th ed. Lyon, France; IARC Press 2016.

2. Murphy WM, Grignon DJ, Perlman EJ. Tumors of the kidney, 
bladder, and related urinary structures. AFIP - Atlas of Tumor Pa-
thology. 4th Series; Fascicle 1. Washington DC 2004.

3. Renshaw AA, Zhang H, Corless CL, Fletcher JA, Pinis MR. 
Solid variants of papillary (chromophil) renal cell carcinoma: 
clinicopathologic and genetic features. Am J Surg Pathol 
1997;21:1203-9. https://doi.org/10.1097/00000478-199710000-
00011

4. Delahunt B, Eble JN. Papillary renal cell carcinoma: a clinico-
pathologic and immunohistochemical study of 105 tumors. Mod 
Pathol 1997;10:537-44.

5. Delahunt B, Eble JN, McCredie MR, et al. Morphologic typing 
of papillary renal cell carcinoma: comparison of growth kinetics 
and patients survival in 66 cases. Hum Pathol 2001;32:590-5. 
https://doi.org/10.1053/hupa.2001.24984

6. Avery AK, Beckstead J, Renswa AA, Corless CL. Use of an-
tibodies to RCC and CD10 in the differential diagnosis of re-
nal neoplasms. Am J Surg Pathol 2000; 24:203-10. https://doi.
org/10.1097/00000478-200002000-00006

7. Tretiakova MS, Sahoo S, Takahashi M, et al. Expression of alpha-
methylacyl-CoA racemase in papillary renal cell carcinoma. Am 
J Surg Pathol 2004;28:69-76. https://doi.org/10.1097/00000478-
200401000-00007

8. Kuroda N, Tanaka A, Ohe C, Nagashima Y. Recent advances of 
immunohistochemistry for diagnosis of renal tumors. Pathol Int 
Aug 2013;63:381-90. https://doi.org/10.1111/pin.12080

9. Hes O, Michal M, Sulc M, et al. Glassy hyaline globules in granu-
lar cell carcinoma, chromophobe cell carcinoma, and oncocy-
toma of the kidney. Ann Diagn Pathol 1998;2:12-8. https://doi.
org/10.1016/s1092-9134(98)80030-0

10. Hes O, Benakova K, Vanecek T, et al. Clear cell type of renal 
cell carcinoma with numerous hyaline globules: a diagnostic pit-

Fig. 3. (A) Bone localization of epithelial atypical cells organized in cellular cords (hematoxylin and eosin). (B) Large atypical 
cells with irregular nucleus and clear, abundant cytoplasm (hematoxylin and eosin). (C) Diffuse expression of PAX 8. (D) Focal 
expression of Carbonic Anhydrase IX.

A B

C D

https://doi.org/10.1097/00000478-199710000-00011
https://doi.org/10.1053/hupa.2001.24984
https://doi.org/10.1097/00000478-200002000-00006
https://doi.org/10.1097/00000478-200002000-00006
https://doi.org/10.1097/00000478-200401000-00007
https://doi.org/10.1111/pin.12080
https://doi.org/10.1016/s1092-9134(98)80030-0
https://doi.org/10.1016/s1092-9134(98)80030-0


M. Ungari et al.374

fall. Pathol Int Mar 2005;55:150-4. https://doi.org/10.1111/j.1440-
1827.2005.01805.x

11. Dambara N, Shikata N, Kawamura H, et al. Eosinophilic cyto-
plasmic inclusions in papillary renal cell carcinoma. Med Mol 
Morphology 2005;38:262-6. https://doi.org/10.1007/s00795-005-
0286-3

12. Kuroda N, Satake H, Miyazaki E, et al. Collecting duct carcino-
ma exhibiting diastase resistant PAS-positive globular cytoplas-
mic inclusions and rhabdoid features arising in adult polycystic 
kidney disease: a case report. Int J Surg Pathol 2004;12:171-7. 
10.1177/106689690401200215

13. Jacirdar J, Irie T, French SW, et al. Globular Mallory-like bodies 
in renal cell carcinoma: report of a case and review of cytoplas-

mic eosinophilic globules. Hum Pathol 1985;16:949-52. https://
doi.org/10.1016/s0046-8177(85)80135-0

14. Unger P, Perino G, Dchiff H, et al. Eosinophilic globules resem-
bling Mallory bodies in a renal cell carcinoma. NY State J Med 
1992;92:18-20.

15. Gatalica Z, Miettinen M, Kovatich A, McCue PA. Hyaline glob-
ules in renal cell carcinoma and oncocytomas. Hum Pathol 
1997;28:400-3. https://doi.org/10.1016/s0046-8177(97)90026-5

16. A.J.C.C. Cancer Staging Manual. 8th ed. American College of 
Surgeons 2018.

17. Krishnan B, Truong LD. Renal epithelial neoplasms: the diagnos-
tic implications of electron microscopic study in 55 cases. Hum 
Pathol 2000;33:68-79. https://doi.org/10.1053/hupa.2002.30210

Received: September 26, 2019 - Accepted: November 11, 2019

https://doi.org/10.1111/j.1440-1827.2005.01805.x
 https://doi.org/10.1007/s00795-005-0286-3
https://doi.org/10.1016/s0046-8177(85)80135-0
https://doi.org/10.1016/s0046-8177(85)80135-0
https://doi.org/10.1016/s0046-8177(97)90026-5
https://doi.org/10.1053/hupa.2002.30210

