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Objective: Primary clear cell variant urothelial carcinoma (CCUC) is a rare tumor reported in
the bladder. Here we report an extremely rare clear cell variant urothelial carcinoma (CCUC)
arising from the ureter, with only one case reported in the literature.

Case Presentation: A 70-year-old man, with a past medical history of low-grade urothelial
carcinoma of the bladder status post intra-vesical interferon treatment with negative surveillance
cystoscopy for over five years, presented to the emergency department with a recent history of
gross hematuria. Computed tomography (CT) scan revealed hydroureteronephrosis with dilation
of the right proximal ureter to the level of the pelvic inlet. Urine cytology was performed,
showing atypical urothelial cells in papillary aggregates. Thereafter, the patient underwent
cystoscopy with ureteral retrograde brush biopsy, and a diagnosis of low-grade papillary
urothelial carcinoma with lamina propria invasion was confirmed by the attending pathologist.

Results:

Macroscopic inspection of the ureter exposed a widely dilated renal pelvis with an enlarged and
thickened ureter. A 10.5 cm yell-white mass was identified to obstruct the lumen in the mid-
proximal ureter, approximately 11 cm away from the ureter surgical margin.

Microscopic examination of tissue exhibited a carcinoma with clear cell appearance. Over 95%
of the polygonal tumor cells contained ample clear cytoplasm in alveolar and sheetlike growth
pattern, with focal marked nuclear pleomorphism and increased mitotic activity. Infiltration of
the periureteral adipose tissue (pT3) and lymphovascular invasion was observed. No lymph
nodes were submitted. No glandular configuration was observed.

The immunohistochemical (IHC) and special staining analysis demonstrated the following
profile: The tumor cells were positive for PAS, GATA-3, CK7, CK20, p53, and Ki-67 (MIB-1)
antigen > 60% nuclear staining but negative for PAX-8, vimentin, RCC, CEA, and mucicarmine.
Given the clear cell morphology, the IHC profile was most diagnostic of a primary clear cell
variant urothelial carcinoma.

Discussion:

Urothelial carcinoma is a heterogenous disease that consists of several histological variants,
including squamous, glandular, trophoblastic, and other variants. The clear cell variant was first
included in the WHO 2016 classification of urothelial tumors, and the most recent 2022
classification adds the qualifier of “glycogen rich” to the clear cell urothelial carcinoma subtype



to clarify the difference between it and clear cell adenocarcinoma tumors of Mullerian divergent
differentiation’!. The benefit of such subclassification is the apparent correlation between the
histologic subtype and the clinical behavior?*?. To the best of our knowledge, this is only the third
case of urothelial carcinoma entirely comprising of clear cells in the ureter reported in the
literature, and the first encounter of this entity at our institution.

CCUC affecting the ureter is an unusual, under-diagnosed entity in the pathology of urinary tract
tumors. A singular case displaying CCUC in the ureter was first reported by Moriyama and
colleagues in 2015; however, the tumor expressed only partial clear cell appearance in their
example*. In the interim, only one additional CCUC from Mahajan et al. has been described, but
their case presented a smaller 2 x 1.5 x 0.6 cm tumor in the left renal pelvis extending into the
ureter without the presence of lymphovascular invasion at the ureteral margin®. The cutoff
values range from 30% to 90% according to different publications, versus our presented case that
displayed clear cells in more the 95% of the tumor?®,

CCUC of the ureter must be differentiated from several variants of urothelial carcinoma (UC),
especially clear cell adenocarcinoma of the bladder and urethra and nested and lipid-cell variant
UC. Additionally, other metastatic carcinomas (e.g. clear cell renal cell carcinomas [RCC],
prostatic & ovarian carcinomas, adenocarcinomas from other sites) should be excluded before
reaching a definitive diagnosis’. Although benign entities such as nephrogenic adenoma are
lower on the differential diagnosis, they should also be given due consideration in less obvious
cases of malignancy.

In contrast to adenocarcinoma, CCUCs do no manifest the typical glandular, tubulocystic
differentiation or hobnail cells seen in clear cell adenocarcinoma. CCUCs are also negative for
mucicarmine and PAXS, which are useful for distinguishing THC testing®. In our case, the main
histologic features were that of the conventional urothelial carcinoma, representing sheetlike,
nested, and solid growth patterns. Clear cells were characterized by prominent cell membranes
circumscribing abundant optically clear cytoplasm. Focal replacement of normal urothelium by
cells with clear cytoplasm and nuclear enlargement was also noted, which exhibited clear cells
with loss of polarity, marked nuclear pleomorphism, and hyperchromasia. The clear cells stained
positively for CK7, CK20, and GATA-3, thereby implying the urothelial origin. Dysplastic
transitional cells had high P53 expression in more than 50% of the abnormal nuclei. The typical
vascular pattern of RCC was not identified in our case. The absence of vimentin, RCC, PAX-8,
and PSA immunostaining helped to exclude secondary involvement of the ureter by metastatic
kidney and prostate cancers. CCUCs, as seen in our case, contain glycogen demonstrated by
diastase-resistant PAS reactive cytoplasm, which helps to rule out the lipid-cell variant UC
distinguished by negative mucin and PAS stains and positive oil red O expression’. Lastly, the
extensive muscular invasion, the degree of nuclear atypia with high p53 expression and
proliferation (as measured by Ki-67 labelling), suggests malignant potential over other benign
entities.



Conclusion: This case report represents one of the few cases of UTUC consisting nearly
exclusively of clear cells in the ureter reported in the literature. The unique histopathological and
anatomical aspects of the ureter CCUC may pose serious diagnostic and clinical problems.
Notably, recognition of this pattern avoids confusion with other clear cell tumors as well as
distinguishing among UC morphological variants, in which treatment and prognosis may vary.
Furthermore, the pathogenesis of this variant and possible association with clear cell proportion
remains unclear, as well as the amount of clear cell component in a UTUC that would justify the
diagnosis of CCUC. Ultimately, more cases will need to be reported to provide precise diagnostic
criteria for this rare disease, which can eventually improve the care delivered to this patient
population.
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