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Abstract
Clear cell (glycogen-rich) urothelial carcinoma is an exceedingly rare variant of invasive urothelial carcinoma, distin-
guished by the presence of abundant cytoplasmic glycogen, which imparts a clear appearance to the tumor cells under 
histological examination. In this case report, the diagnosis was established through histopathological evaluation with 
hematoxylin and eosin (HE) staining, immunohistochemical analysis, and the identification of significant cytoplasmic 
glycogen accumulation. The patient, an 89-year-old male, was admitted on July 24, 2024, presenting with painless gross 
hematuria persisting for one week. Abdominal ultrasound and CT urography revealed a soft tissue mass on the right side 
of the bladder wall, measuring 30 × 30 mm, with a broad base connected to the bladder wall. The mass exhibited signifi-
cant enhancement on contrast-enhanced scans, raising suspicion for malignancy. Microscopic examination revealed two 
distinct tumor cell morphologies: the conventional urothelial carcinoma pattern and a clear nest-like morphology, with 
the latter comprising over 70% of the tumor. Immunohistochemical staining for GATA-3, CK7, PAS, PAS-D, CAIX, PAX8, 
and RCC confirmed the diagnosis of clear cell (glycogen-rich) urothelial carcinoma. This rare variant of invasive urothelial 
carcinoma underscores the need for detailed diagnostic analysis to inform prognosis and treatment strategies. There have 
been similar cases reported before, involving a 57-year-old male-patient (Sahetia et al. in Ind J Cancer 60:575–577, 2023).
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1  Introduction

According to the 2022 WHO classification of urothelial tumors [2], clear cell (glycogen-rich) urothelial carcinoma is cat-
egorized as a variant of invasive urothelial carcinoma. This variant is characterized by a high glycogen content within the 
cytoplasm, which imparts a clear appearance to the tumor cells, resembling that of clear cell renal carcinoma. While the 
prognosis of various invasive urothelial carcinoma variant, such as sarcomatoid urothelial carcinoma—with a five-year 
survival rate of less than 20% [3]—is well-documented, the prognosis for clear cell (glycogen-rich) urothelial carcinoma 
remains uncertain. Accurate diagnosis and further investigation are essential to better understand the prognosis and 
develop targeted treatment options for this rare variant.
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2 � Case report

The patient, an 89-year-old male, presented with a one-week history of painless gross hematuria and was admitted to 
the hospital on July 24, 2024. Upon admission, comprehensive diagnostic evaluations, including abdominal ultrasound 
and CT urography, were conducted. Imaging revealed a soft tissue mass measuring 30 × 30 mm on the right side of the 
bladder wall, with a broad base of attachment and significant enhancement on contrast-enhanced scans, indicating a 
high likelihood of malignancy. Additional findings included multiple cystic lesions in both kidneys, with the largest cyst 
measuring approximately 70 × 53 mm, exhibiting well-defined margins and no significant enhancement. The prostate 
also demonstrated localized uneven enhancement. Given the clinical findings, further diagnostic procedures were under-
taken, and a tissue biopsy was obtained for histopathological examination.

The specimen comprised a pile of gray-white and gray-red tissue, measuring 1.4 × 0.7 cm, with a fragile texture. 
Microscopically, the majority of the tumor exhibited clear nest-like structures with abundant capillaries between the 
nests, reminiscent of renal clear cell carcinoma. The tumor cells displayed clear cytoplasm, with most nuclei centrally 
located, although some showed nuclear displacement. The nuclei exhibited mild atypia, being large with distinct nucleoli 
(Figure 1a). In addition to the clear cell nests, areas of typical invasive urothelial carcinoma were observed, character-
ized by an increased nuclear-to-cytoplasmic ratio, marked nuclear atypia, and reduced cell adhesion, with tumor cells 
infiltrating the bladder muscle layer as nests or single cells (Figure 1b). The clear cell nests constituted more than 70% 
of the entire tumor.

Subsequently, immunohistochemical staining was performed on the tumor tissue. The results revealed that CK7 (Fig-
ure 1c), P63, and GATA-3 (Figure 1d) were positively stained in both the clear cell nests and the classic invasive urothelial 
carcinoma areas. CD10 was positively stained in the clear cell nests, while CK20 was positively stained in the classic areas 
and negatively in the clear cell nests. RCC, PAX-8, CAIX, and PSA were all negative in both the clear cell nests and the classic 
invasive urothelial carcinoma. To verify the presence of glycogen in the cytoplasm of the clear cells, special staining with 
PAS (Figure 1e) and PAS-D (Figure 1f ) was conducted. The PAS staining showed the presence of glycogen granules in the 
cytoplasm of the tumor cells, while PAS-D staining did not, confirming that the clear tumor cells contained glycogen.

Based on the diagnostic criteria, the patient was accurately diagnosed with clear cell (glycogen-rich) urothelial 
carcinoma.

Fig. 1   a HE 200 × : Section 
shows clear tumor cells 
arranged in a nest-like pat-
tern. b HE 200 × : Section 
shows muscle-invasive tumor 
of classical bladder cancer and 
clear tumor cells (The left side 
is the clear cell area, and the 
right side is the classic area). c 
CK7 200 × : CK7 highlights the 
clear tumor cells and classical 
bladder cancer. d GATA-3 
200 × : GATA-3 highlights the 
clear tumor cells and classical 
bladder cancer. e PAS 400 × : 
Glycogen staining is positive 
in clear tumor cells and clas-
sical bladder cancer. f PAS-D 
400 × : Glycogen staining is 
negative in clear tumor cells, 
glycogen staining is positive 
in classical bladder cancer. HE 
hematoxylin and eosin, PAS 
periodic acid–Schiff, PAS-D 
periodic acid–Schiff with 
diastase
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3 � Discussion

Invasive urothelial carcinomas are often aggressive, with many variants associated with poor prognoses [3]. In 1995, 
Kotliar et al. [4] reported on 17 patients with clear cell variants of urothelial carcinoma and were the first to describe 
the proportion of clear tumor cells independently. Among these 17 cases, the proportion of male patients was greater 
than that of female patients (approximately 12:5), with patient ages ranging from 55 to 82 years and a median age of 
71.5 years. The patient reported in this case was 89 years old. Most patients are diagnosed with painless gross hematuria 
[5], and this case was no exception.

Since the clear cell nests in this case account for more than 70% of the tumor, it is necessary to differentiate it from 
other clear cell metastatic cancers. After further examination, the patient was found to have multiple cystic lesions in the 
left kidney, the largest of which measured approximately 70 × 53 mm. Since these renal cystic lesions were not subjected 
to pathological examination, there remained a possibility of renal clear cell carcinoma with metastasis to the bladder. 
Therefore, a differential diagnosis was warranted. Immunohistochemistry for renal clear cell carcinoma was performed, 
with results showing negative staining for RCC, CAIX and PAX-8. Additionally, the multiple cystic lesions in the kidney 
exhibited minimal solid components, further reducing the likelihood of renal clear cell carcinoma.

In the HE sections, some cells appeared slightly eosinophilic and clear, with slightly prominent cell membranes and 
positive CK7 immunohistochemistry, leading to a consideration of renal chromophobe cell carcinoma. However, differ-
ential diagnosis was pursued. The clear tumor nests expressed urothelial markers such as GATA-3 and P63, supporting 
their urothelial origin. Moreover, chromophobe renal cell carcinoma typically exhibits minimal nuclear atypia with incon-
spicuous nucleoli, which did not match the features observed in this case, thus ruling out this possibility. PSA staining 
was also conducted to rule out prostate cancer.

A review of the literature [6] indicates that clear cells of urothelial carcinoma, rich in glycogen, have glycogen-contain-
ing cytoplasm. To confirm this, special staining with PAS and PAS-D was performed. The PAS staining showed glycogen 
granules in the cytoplasm of the tumor cells, while PAS-D staining did not, confirming the presence of glycogen in the 
cytoplasm of the clear tumor cells. Some studies suggest that abundant glycogen in the cytoplasm may correlate with 
higher malignancy [1].The results of this experiment demonstrate that in the same patient, the PAS-D staining of the clear 
cell area is transparent, indicating that the clear cell area is rich in glycogen, while the classic area does not exhibit this 
phenomenon. Other studies have shown that the survival rate of patients with clear cell carcinoma who have undergone 
surgery and chemotherapy ranges from 14 weeks to 24 months [5]. However, due to the rarity of this tumor and the lack 
of standardized treatment protocols, the prognosis remains uncertain.

4 � Conclusion

Clear cell (glycogen-rich) urothelial carcinoma is a rare variant of invasive urothelial carcinoma, and its biological behavior 
is not yet fully understood. Based on survival rate surveys, I speculate Clear cell (glycogen-rich) urothelial carcinoma may 
predict a poorer prognosis compared to the conventional type of urothelial carcinoma. Moving forward, I will continue 
to follow up with this patient and summarize the survival rates of similar cases.

Acknowledgements  We thanks to all the authors for their hard work and dedication.

Author contributions  Weiming Wang wrote the manuscript, Baogang Zhang, Zhangli Wu, Chuanling Hou participated in the pathological 
examination, and Mengyao Li, Tianyi Zhang collected the data. All authors have read and agreed to the final manuscript.

Data availability  The datasets generated during and/or analyzed during the current study are available from the corresponding author on 
reasonable request.

Declarations 

Ethics approval and consent to participate  This study was conducted retrospectively from data obtained for clinical purposes. Ethical approval 
has been exempted by the Ethics Committee of Shaoxing People’s Hospital. This study was conducted in accordance with local regulations 
and the ethical standards stipulated in the 1964’Helsinki Declaration.

Consent for publication  Informed consent to participate in and publish the study was obtained from participants (or their parents or legal 
guardians in the case of children under 16).



Vol:.(1234567890)

Case Study	  
Discover Oncology          (2025) 16:132  | https://doi.org/10.1007/s12672-025-01813-y

Competing interests  The authors declare no competing interests.

Open Access   This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License, which 
permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you give appropriate credit to 
the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the licensed material. You 
do not have permission under this licence to share adapted material derived from this article or parts of it. The images or other third party 
material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If 
material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds 
the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creat​iveco​
mmons.​org/​licen​ses/​by-​nc-​nd/4.​0/.

References

	 1.	 Sahetia K-M, Dave V-N, Pal M, et al. Clear cell urothelial carcinoma of bladder: case report of a rare and aggressive variant with review of 
literature. Ind J Cancer. 2023;60(4):575–7.

	 2.	 Netto G-J, Amin M-B, Berney D-M, et al. The 2022 World Health Organization classification of tumors of the urinary system and male 
genital organs-part B: prostate and urinary tract tumors. Eur Urol. 2022;82(5):469–82.

	 3.	 Gandhi J, Chen JF, et al. Urothelial carcinoma: divergent differentiation and morphologic subtypes. Surg Pathol Clin. 2022;15(4):641–59.
	 4.	 Kotliar S-N, Wood C-G, Schaeffer A-J, et al. Transitional cell carcinoma exhibiting clear cell features. A differential diagnosis for clear cell 

adenocarcinoma of the urinary tract. Arch Pathol Lab Med. 1995;119(1):79–81.
	 5.	 Mihai I, Taban S, Cumpanas A, et al. Clear cell urothelial carcinoma of the urinary bladder—a rare pathological entity. A case report and 

a systematic review of the literature. Bosn J Basic Med Sci. 2019;19(4):400–3.
	 6.	 Kumar L, Narwal A, Kumar M, et al. Primary clear-cell urothelial carcinoma of urinary bladder: a not-so-clear entity with review of literature. 

BMJ Case Rep. 2019;12(10): e231192.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

	Pathological features and immunohistochemical characteristics of clear cell (glycogen-rich) urothelial carcinoma: a case report and systematic review of the literature
	Abstract
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Acknowledgements 
	References


