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I HAVE NO DISCLOSURES



OBJECTIVES

• Review challenging lesions of the genitourinary tract

• Illustrate important differential diagnoses



CASE #1

• 32 year-old female with left renal mass

• Nephrectomy specimen measuring 25.5 x 19.5 x 11.5 
cm and weighing 4,169 grams

• A 21 x 19 x 17 cm well-circumscribed mass involves 
upper pole of kidney



Presenter
Presentation Notes
Mass has heterogeneous pink-tan cut surface with necrosis and hemorrhage








Presenter
Presentation Notes
Tumors composed exclusively or predominantly of oncocytes: large polygonal cells with granular eosinophilic cytoplasm due to abnormal mitochondrial accumulation




Mitoses: 20 per 50 HPF



Differential Diagnosis?

 High-grade renal cell carcinoma 
with eosinophilic features

 Epithelioid AML
 Adrenocortical carcinoma
 Pheochromocytoma
 Metastatic carcinoma



Inhibin

Melan A

PAX8
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Cathepsin K

Chromogranin



Case #1

Diagnosis
Oncocytic Adrenocortical Carcinoma



EAML

-
+

-
+

-
-

Adapted from Mete et al. Endocr Pathol 2018

Presenter
Presentation Notes
Immunohistochemical biomarker profile of adrenal cortical carcinoma and select diagnostic categories that can simulate adrenal cortical neoplasms



Criteria for Malignancy in Adrenal Cortical Tumors

• Size and weight >100 gr
• Hemorrhage (extensive) 
• Necrosis (extensive)
• Extension into adjacent soft 

tissue or surroundings organs
• Nuclear atypia
• Atypical and frequent mitoses
• Vascular invasion

Modified Weiss system 

Presenter
Presentation Notes
2022 WHO classifcation underscores the diagnostic and prognostic impact of angioinvasion (vascular invasion) in these tumors



Adrenocortical Carcinomas

Subtyped based on their characteristic 
cytomorphological features to include:
• conventional
• oncocytic (oncocytic tumor cells 

account for >90% of tumor)
• myxoid (prominent extracellular

mucin deposition)
• sarcomatoid

Myxoid ACC

Presenter
Presentation Notes
OAN with Borderline (Uncertain) Malignant Potential appears to have a relatively benign clinical behavior. However, recurrence was reported four years after the resection of an OAN with BMP. Also, recurrence has been described in patients with an adrenal oncocytic carcinoma up to seven years after the removal of an adrenal tumor. Accordingly, these tumors require long-term follow-up and a thorough clinical, hormonal, and imaging evaluation.

Tumors composed exclusively or predominantly of large polygonal cells with granular eosinophilic cytoplasm due to abnormal mitochondrial accumulation





Oncocytic Adrenocortical Neoplasm 

• Unusual variant of adrenocortical tumors
• Composed exclusively or predominantly of large 

polygonal cells with granular eosinophilic 
cytoplasm 

• More frequently found in females
• Biological behavior classified by histological 

features according to Lin-Weiss-Bisceglia system 

Presenter
Presentation Notes
OAN with Borderline (Uncertain) Malignant Potential appears to have a relatively benign clinical behavior. However, recurrence was reported four years after the resection of an OAN with BMP. Also, recurrence has been described in patients with an adrenal oncocytic carcinoma up to seven years after the removal of an adrenal tumor. Accordingly, these tumors require long-term follow-up and a thorough clinical, hormonal, and imaging evaluation.

Tumors composed exclusively or predominantly of large polygonal cells with granular eosinophilic cytoplasm due to abnormal mitochondrial accumulation

Lin Uaiss Bise-glia (come neuronal glia)




Lin-Weiss-Bisceglia System (LWB)

• Minor criteria:
– large size [>10 cm and/or 

>200gr]
– necrosis
– capsular invasion or 

sinusoidal invasion

• Major criteria:
– mitotic rate of >5 mitoses per 

50 HPF (10 mm2)
– any atypical mitoses
– venous invasion

Oncocytic adrenal cortical carcinoma: at least one major criterion 
Oncocytic adrenal cortical neoplasm of uncertain malignant potential: at 
least one minor criterion 
Oncocytic adrenal cortical adenoma: absence of major and minor criteria

Presenter
Presentation Notes
OAN with Borderline (Uncertain) Malignant Potential appears to have a relatively benign clinical behavior. However, recurrence was reported four years after the resection of an OAN with BMP. Also, recurrence has been described in patients with an adrenal oncocytic carcinoma up to seven years after the removal of an adrenal tumor. Accordingly, these tumors require long-term follow-up and a thorough clinical, hormonal, and imaging evaluation.
 
Microscopically, the Weiss score is still the best validated score. It is composed of nine items (three concerning the architecture, three the nucleus, and three the presence of any type of invasion) and the presence of one item scores 1. The sum of the positive items defines the final score. It is established that a Weiss score ≥ 3 define an ACC, whereas scores between 0 and 2 defines the adrenal adenoma, even if sometimes a Weiss score of 2 can be suspicious.



Multiparameter diagnostic algorithms 

Helsinki scoring system Ki-67

(predict metastasis)

Presenter
Presentation Notes
The new WHO classifcation also expands the use of other multiparameter diagnostic algorithms to assist the workup of adrenal cortical neoplasms in adults. These include (a) reticulin algorithm which can be used for conventional, oncocytic and myxoid adrenal cortical neoplasms, (b) Lin–Weiss–Bisceglia system for oncocytic adrenal cortical neoplasms, and (c) Helsinki scoring system which can be used for conventional, oncocytic and myxoid adrenal cortical neoplasms. 
Helsinki score integrated the numeric value of Ki67 labeling index (using an automated image analysis nuclear algorithm) by adding scores assigned to increased mitotic rate (score 3 for mitotic rate greater than 5 mitoses per 10  mm2) and tumor necrosis (score 5). A Helsinki score > 8.5 is diagnostic of ACC, and a score of >17 has been suggested to be helpful in predicting metastasis in adrenal cortical tumors [132, 133]. 




Multiparameter diagnostic algorithms 

Reticulin algorithm

A diagnosis of ACC is rendered when an altered 
reticulin network is seen in association with one of 
the other parameters

Reticulin

Presenter
Presentation Notes
The reticulin algorithm has gained popularity in the workup of adrenal cortical neoplasms given its reproducibility. A diagnosis of ACC is rendered when an altered reticulin network, as demonstrated by the Gordon Sweet silver histochemical stain, is seen in association with one of the following parameters: (i) the presence of mitotic rate>5 mitoses per 10 mm2 (50 high-power felds), (ii) tumor necrosis, or (iii) vascular invasion (angioinvasion) 
The Helsinki score (Table 5) integrated the numeric value of Ki67 labeling index (using an automated image analysis nuclear algorithm) by adding scores assigned to increased mitotic rate (score 3 for mitotic rate greater than 5 mitoses per 10  mm2) and tumor necrosis (score 5). A Helsinki score > 8.5 is diagnostic of ACC, and a score of > 17 has been suggested to be helpful in predicting metastasis in adrenal cortical tumors [132, 133]. 



Myxoid Adrenocortical Carcinoma



Beta catenin P53Reticulin

Poor-prognostic molecular clusters 

Presenter
Presentation Notes
 An abnormal p53 expression (overexpression or global loss) and/or nuclear beta catenin expression may be identified in a subset of ACCs, which are typically enriched in high-grade carcinomas that are reflected in poor-prognostic molecular clusters 



CASE #2

• 73 year-old female with gross hematuria

• Cystoscopy revealed a mass @ dome of bladder

• Patient underwent multiple biopsies
• Pathology review of outside slides
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Presenter
Presentation Notes
Large round epithelioid (endothelial) cells with abundant amphophilic cytoplasm and large vesicular nuclei, closely mimicking carcinoma.
Pleomorphic Neoplastic Cells With Abundant Cytoplasm, Vesicular Nuclei, and Prominent Nucleoli



Presenter
Presentation Notes
Anastomosing blood-filled  channels lined by atypical endothelial cells
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Presenter
Presentation Notes
Morphologic features including highly atypical nuclei with interspersed erythrocytes, hemorrhagic background, all suggestive of the vascular origin of the tumor. Pleomorphic vesicular nuclei with prominent nucleoli, as well as a blood lake with neoplastic cells lining the vessel space, were observed in the present case




Differential Diagnosis?

 Poorly differentiated carcinoma
 Epithelioid angiosarcoma
 Pseudoangiosarcomatous urothelial 

carcinoma
 Urothelial carcinoma with glandular features
 Melanoma
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CK5/6

CD31

AE1/3

ERG

Presenter
Presentation Notes
Cells are strongly positive for CD31. CD34, factor VIII and Ulex may be useful markers.
The diagnostic criteria for epithelioid angiosarcoma include malignant endothelial cells with epithelioid morphology comprising greater than 90% of the tumor area, and positive immunostaining for at least 1 endothelial marker including Factor VIII (FVIII), CD31, CD34, or ERG. Morphologic features including highly atypical nuclei with interspersed erythrocytes, hemorrhagic background, all suggestive of the vascular origin of the tumor. Pleomorphic vesicular nuclei with prominent nucleoli, as well as a blood lake with neoplastic cells lining the vessel space, were observed in the present case



Case #2

Diagnosis
Epithelioid Angiosarcoma



 Rare vascular neoplasm (<1%); visceral involvement is 
quite uncommon

 Marked male predominance
 Associated with cigarette smoking, exposure to vinyl 

chlorides, remote history of radiation treatment (for GYN 
or prostate cancer)

 Highly aggressive tumor
 Despite multimodal therapeutic approach, prognosis is 

poor (median survival 6 months)

Angiosarcoma of Urinary Bladder

Nizam et al. Clin Genitourin Cancer. 2018 

Presenter
Presentation Notes
accurate pathologic diagnosis of epithelioid angiosarcoma is significant owing to its close histopathologic resemblance to poorly differentiated carcinoma, which involves substantially different therapeutic approaches. Positive immunostaining for cytokeratin is responsible for the histologic resemblance between the 2 entities.

surgically but variably with chemotherapy and radiation as well.

However, across all cases of epithelioid angiosarcoma of the bladder, median survival was 6 months (range, 1.5-72 months). Notably, Pazona et al reported the longest disease-free survival of a patient with epithelioid angiosarcoma of the bladder,16 who was initially described by Engel et al in 1998.12 The patient underwent a multimodal approach with radical cystoprostatectomy, and subsequently received 5 cycles of adjuvant chemotherapy with mesna, doxorubicin, ifosfamide, and dacarbazine, followed by pelvic and right groin radiation, with prolonged duration disease-free survival.



 Pseudoangiosarcomatous Urothelial Carcinoma

Angiosarcoma of Urinary Bladder
Differential Diagnosis



C. Magi-Galluzzi, M.D., Ph.D. 33

Pseudoangiosarcomatous Urothelial Carcinoma



Pseudoangiosarcomatous Urothelial Carcinoma

 7 pseudoangiosarcomatous UC of urinary bladder
 6 M and 1 F; median age 70 years (47 to 87 years)
 Pseudoangiosarcomatous morphology comprised 

35% to 85% of invasive tumor
 All tumors contained other components: 

conventional UC, squamous differentiation, 
sarcomatoid carcinoma, small cell carcinoma, 
micropapillary carcinoma, and glandular 
differentiation

Paner at al. AJSP 2014
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Pseudoangiosarcomatous Urothelial Carcinoma

Paner at al. AJSP 2014

Presenter
Presentation Notes
Tumor cell discohesion and lysis creating pseudolumina formations surrounded by attached residual tumor cells




Pseudoangiosarcomatous Urothelial Carcinoma

 CK7, GATA3 + 
 Vascular-associated markers –
 All tumors were high stage @ 

cystectomy
 Poor outcome: overall median 

survival of 8.5 months
 Awareness of this pattern of 

UC is important to avoid 
misdiagnosis, particularly in 
limited tissue samples

Paner at al. AJSP 2014; Yildiz et al. Ann Diagn Pathol 2017

GATA3



CASE #3

• 69 y/o female with hematuria; cystoscopy shows 
2-3 small lesions at the dome of the bladder
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Presenter
Presentation Notes
Microscopically, the finding of an intact epithelium overlying the tumor is considered suggestive of a secondary lesion rather that a primary bladder tumor, contributing to the differential diagnosis. 
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Differential Diagnosis?

 High-grade urothelial carcinoma with 
nested features

 Adenocarcinoma (primary vs. secondary)
 Paraganglioma
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CK7



GATA3

TTF-1

p63

Napsin

Presenter
Presentation Notes
Immunohistochemical stains were positive for thyroid transcription factor 1 (TTF-1), CK7, EMA, and p63, and negative for CK20, CK5/6 and KER 903, supporting the diagnosis of metastatic lung adenocarcinoma. 



Diagnosis

 Immunohistochemical stains: 

- TTF-1, CK7, EMA, p63, napsin +

- GATA3, CK20, CK5/6 and KER 903 –

 Review of patient’s clinical history confirmed a 
history of right lung, lower lobe resection for 
mixed adenocarcinoma, acinar, solid and 
papillary type

Presenter
Presentation Notes
Pathologica. 2010 Feb;102(1):33-5. 
The use of placental S100 (S100P), GATA3 and napsin A in the differential diagnosis of primary adenocarcinoma of the bladder and bladder metastasis from adenocarcinoma of the lung 
M R Raspollini  1 , C E Comin, A Crisci, M Chilosi 
Primary bladder adenocarcinoma accounts for 0.5-2% of all malignant bladder tumours. Literature data indicate the bladder as the second most common site of metastatic genitourinary tumours, with the kidney as the most frequent location. Secondary tumours of the bladder account for about 2.3% of all bladder malignancies encountered in surgical specimens. Herein, we describe an adenocarcinoma deeply infiltrating the bladder wall, with no morphologic features of transitional cell carcinoma, in a patient with a previous diagnosis of primary lung adenocarcinoma, mixed subtype. In this case, the use of a limited immunohistochemical panel including napsin A, a recently described highly sensitive marker for lung adenocarcinoma, GATA3 and S100P, two novel markers of urothelial differentiation, was of crucial importance in differentiating between lung adenocarcinoma metastatic to the bladder and primary bladder adenocarcinoma. 



Case #3

Diagnosis
Invasive poorly differentiated carcinoma, consistent 

with metastatic adenocarcinoma of lung 



Adenocarcinoma involving bladder
Differential Diagnosis

 Differentiating primary from secondary can be difficult 
(immunophenotypic overlap)

 Clinical history and correlation with imaging is vital
 Possibility of spread of a contiguous-site malignancy 

should first be sought 
 In patients harboring a distant site primary 

adenocarcinoma, D.D. between primary and metastatic 
relies on morphology and specific IHC staining

 Intact epithelium overlying tumor is suggestive of a 
secondary lesion



Metastatic adenocarcinoma to bladder

 Metastases from lung cancer are uncommon; from 
lung adenocarcinoma are extremely rare (< dozen 
documented cases) 

 Secondary cancers to bladder are rare:
- most result from direct extension from 

surrounding organs (prostate, colorectal, ovary, cervix)

- minority are metastasis originating from 
lymphomas/leukemias or from solid tumors 
(breast, lung, kidney, skin primaries)

 Bladder metastases are managed with palliative 
chemotherapy and have worse outcome than 
primary carcinoma

Presenter
Presentation Notes
 
Adenocarcinoma is most common tumor type among bladder secondary tumors.

Oncol Lett. 2015 Sep;10(3):1674-1676. 
Metastatic lung adenocarcinoma to the bladder: A case report 
Hai-Jun Ye  1 , Jian Ma  2 , Ying-Jie Liu  1 , Xiao-Fei Ye  1 , Li-Wang Zhang  2 , Jin-Ge Li  3 


World J Surg Oncol. 2014 Apr 9;12:90. 
Bladder metastasis from lung adenocarcinoma: a difficult differential diagnosis with primary bladder adenocarcinoma 
Luigi Cormio  1 , Francesca Sanguedolce, Giuseppe Di Fino, Paolo Massenio, Giuseppe Liuzzi, Pantaleo Bufo, Giuseppe Carrieri 






Urothelial carcinomaMetastatic adenocarcinoma

Paraganglioma Primary adenocarcinoma

Case 3



Diagnosis?

75 y/o male, TUR 



PSA

NKX 3.1

P501S

GATA3



Prostatic adenocarcinoma extending to bladder



Diagnosis?

65 y/o male, TUR 



CK7 PSA

NKX3.1 GATA3



High-grade urothelial carcinoma



Secondary tumors of the bladder: A survival outcome study
Hamza A, Hwang MJ, Czerniak BA, Guo CC. Ann Diagn Pathol 2020

p=0.83 p=0.68

Presenter
Presentation Notes
Patients with secondary tumors via direct extension had a median survival time of 20 months, which was not significantly different from that for patients with secondary involvement via distant metastasis (24 months) (p = 0.83). 
Median survival in cases with prostate primary was 20 months as compared to 23 months for all other tumor types (p = 0.68). 
The majority of secondary tumors are composed of adenocarcinoma, which highlights the importance of differentiating primary from secondary involvement in bladder adenocarcinoma. 
Regardless of the origin, bladder secondary tumors are associated with a poor prognosis.

-V. Dadhania, B. Czerniak, C.C. GuoAdenocarcinoma of the urinary bladder
Am J Clin Exp Urol, 3 (2) (2015), pp. 51-63
-A. Feldman, S. Borak, S. Rais-Bahrami, J. GordetskySecondary malignancies of the bladder: avoiding the diagnostic pitfall
Int J Surg Pathol, 26 (2) (2018), pp. 120-125
-A.W. Bates, S.I. BaithunSecondary neoplasms of the bladder are histological mimics of nontransitional cell primary tumours: clinicopathological and histological features of 282 cases
Histopathology, 36 (1) (2000), pp. 32-40




CASE #4

• 89 y/o female with bladder polyp
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Differential Diagnosis?

 High-grade urothelial carcinoma
 Metastatic carcinoma
 Paraganglioma



synaptophysin

chromograninCAM5.2

GATA3



Case #4

Diagnosis
Paraganglioma
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Bladder paraganglioma

Presenter
Presentation Notes
Tumors are commonly well circumscribed and can be multinodular.




64

Bladder paraganglioma

Presenter
Presentation Notes
Histologically, paragangliomas are usually composed of solid nests of large polygonal cells with a ‘zellballen’ pattern (cell balls in German) with abundant eosinophilic or amphophilic cytoplasm delineated by delicate fibrovascular septa. 
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Bladder paraganglioma

Presenter
Presentation Notes
There may be nuclear atypia but usually mitoses are scarce, and there is no necrosis.
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Bladder paraganglioma

Presenter
Presentation Notes
Diffuse growth pattern
focal clear cells
necrosis 
muscle invasion with cautery artifact 
can be confused with bladder cancer, especially in nonfunctional cases with no obvious symptoms




Bladder paraganglioma

Presenter
Presentation Notes
Paragangliomas commonly arise in the deep layers of bladder wall, so when they develop they affect their own muscle layer, making it even more difficult to distinguish from urothelial carcinoma.



 Abdominal sites include 
urinary bladder tumors 
that originate in organ of 
Zuckerkandl

 0.06% of bladder tumors; 
6% of extra-adrenal 
pheochromocytomas

 GU tract: urinary bladder 
is primary site (~ 80%), 
followed by urethra, pelvis, 
ureter 

Bladder Paraganglioma 

Location of normal paraganglia in neck, thorax, abdomen 

Asa et al. J Clin Med. 2018 

Presenter
Presentation Notes
paragangliomas/pheochromocytomas have the highest rate of germline susceptibility at almost 40%; characterization of metastatic disease is unique in these highly syndromic lesions.



Bladder Paraganglioma 

 Classified as functional or nonfunctional
 Present with intermittent hypertensive attacks, 

headaches, palpitations, micturition, and fainting
 ~10-15% are non-functional; 10% have hormonal 

activities that do not manifest clinically
 Treated surgically (~3% succumb to their cancer)
 Likelihood of aggressive behavior depends on size, 

and mutation status 
 Tumors with SDHB mutations have increased 

metastatic potential

Asa et al. J Clin Med. 2018 

Presenter
Presentation Notes
Paragangliomas are no longer classified as benign, since even without metastatic spread, multifocal or progressive disease can have significant morbidity and mortality. More important is to document the size, location and mutation status of a lesion to determine its likelihood of aggressive behavior.

The distinction of paragangliomas from epithelial neuroendocrine neoplasms is critical for several reasons. Firstly, the determination of clinical and biochemical features is different from that used for epithelial neuroendocrine tumors. Secondly, the genetic implications are different, since paragangliomas/pheochromocytomas have the highest rate of germline susceptibility at almost 40%. Finally, the characterization of metastatic disease is unique in these highly syndromic lesions.


Partial cystectomy is treatment of choice.

Am J Surg Pathol. 2013 Oct;37(10):1612-8. 
doi: 10.1097/PAS.0b013e318293d83c. 
Identification of succinate dehydrogenase-deficient bladder paragangliomas 
Emily F Mason  1 , Peter M Sadow, Andrew J Wagner, Stephen P Remillard, Trevor A Flood, Eric C Belanger, Jason L Hornick, Justine A Barletta 




Bladder paraganglioma

AE1/3 Synaptophysin

Presenter
Presentation Notes
Immunohistochemistry plays a key role in confirming the diagnosis. However, many pathologists believe that the only stains required are chromogranin, synaptophysin and S100; the first two yield cytoplasmic positivity in tumor cells (Figure 3c) whereas the S100 stain, while it may stain tumor cells, provides a specific intense positivity that highlights sustentacular cells within these neoplasms.
It is therefore important to identify other biomarkers that allow the distinction of PGL from NETs (epithelial NENs). In this regard, the importance of keratins (AE1/AE3, along with the CAM 5.2) cannot be overemphasized. The identification of a NEN that lacks keratin should prompt consideration of paraganglioma [49]. We recommend the use of pan-keratin antibodies that highlights most NETs.



synaptophysin

Bladder paraganglioma
chromogranin GATA3



Bladder Paraganglioma
Immunohistochemistry 

 NSE, chromogranin, synaptophysin +
 Pan cytokeratin, CAM5.2, CK7, EMA –
 S-100 highlighted sustentacular cells

 GATA3 + (80% of cases)

So & Epstein. Mod. Pathol. 2013



CASE #5

• 55 year old female with UTI and possible stone

• Cystoscopy: 1-2 cm lesion protruding retrograde 
from urethra into bladder; anterior urethra 
variably involved with process throughout

• She underwent TURBT
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Differential Diagnosis?

 Nephrogenic adenoma 
 Clear cell adenocarcinoma 
 Urothelial carcinoma with clear cell features
 Metastatic clear cell carcinoma 

(renal/ovarian)
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Presenter
Presentation Notes
The papillary component of the lesion is lined by a layer of cuboidal to low columnar cells with abundant eosinophilic or clear cytoplasm with, enlarged nuclei and prominent nucleoli. Areas with tubulocystic architecture and solid pattern of growth are also noted. Necrosis is focally present. 
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Case #5

Diagnosis
Clear Cell Adenocarcinoma

Presenter
Presentation Notes
Clear cell carcinoma is a rare variant of urinary bladder (urethra) carcinoma resembling its counterpart in female genital tract. Typically occurs in females, but it has been reported also in males. Usually presents as a polypoid or papillary lesion (1-7 cm in greatest dimension) with hematuria or dysuria.  Occasionally it has been reported in association with endometriosis or müllerianosis.
Clear cell carcinoma tends to be aggressive; it may infiltrate the bladder wall and metastasize to lymph node and distant organs. Tumor exhibits a distinctive histologic appearance with a variety of histologic patterns (tubulocystic and papillary being the most common ones; diffuse growth is the least common pattern). Tubules vary in size and shape and typically contain basophilic or eosinophilic secretions. The papillae are typically small with hyalinized fibrovascular core. The tumor cells range from flat to cuboidal to columnar, with clear or eosinophilic cytoplasm due to the presence of glycogen. Hobnail cell are common, but rarely conspicious. In some areas, the tubules are lined by flattened cuboidal epithelium. Even where the epithelium is atrophic, the nuclei are hyperchromatic and show prominent nucleoli throughout most of the cells. Cytologic atypia is usually moderate to severe; brisk mitotic activity is common. Tumors architecturally similar to nephrogenic adenoma (nephrogenic adenoma-like clear cell adenocarcinoma) may exhibit less pleomorphism and lower mitotic rate than typical clear cell carcinoma, but hyperchromasia and nuclear enlargement are at least focally present. Tumor cells are typically positive for CA-125, CK7, CAM5.2, AMACR, and PAX-8, and negative for PSA, p63, ER, PR and GATA3




 Rare variant of urinary bladder (urethra) carcinoma 
resembling its counterpart in ♀ genital tract

 Typically occurs in ♀, but described also in ♂
 1-7 cm polypoid or papillary mass
 Usually presents with hematuria or dysuria 
 Occasionally associated with endometriosis or 

müllerianosis
 Tend to be aggressive; may infiltrate bladder wall and 

metastasize to lymph nodes and distant organs

Clear Cell Adenocarcinoma

Presenter
Presentation Notes





Clear Cell Adenocarcinoma with NA-like areas

Presenter
Presentation Notes

It is recognized that focally within a CCA, there may be areas mimicking NA, comprised primarily  of tubules and papillae without significant cytologic atypia.
Clear cell carcinomas can focally have relatively bland cytology and atrophic tubules closely resembling nephrogenic adenomas. 



NA-like Clear Cell Adenocarcinoma

 7 cases of NA-like CCA (4 in urethra, 3 in bladder) compared to 12 
classic CCA, and 10 NA

 4♂, 15♀
 Necrosis was often focal and intraluminal 
 No significant solid growth pattern
 Prominent hobnail features were more pronounced
 Muscularis propria invasion in 5/9 classic and 6/6 NA-like CCA
 Discriminating features between NA-like CCA and NA:

- Occasional clear cells
- More prominent pleomorphism (hyperchromatic nuclei)
- Extensive muscularis propria invasion
- Necrosis, vascular invasion

Herawi et al. Hum Pathol 2010



NA-like Clear Cell Adenocarcinoma 

Herawi et al. Hum Pathol 2010

Presenter
Presentation Notes
Nephrogenic adenoma-like carcinoma with papillary architecture lined by atrophic relatively bland epithelium. Elsewhere the tumor showed overt malignant features 



NA-like Clear Cell Adenocarcinoma 

Herawi et al. Hum Pathol 2010

Presenter
Presentation Notes
Nephrogenic adenoma-like carcinoma where the tubules lined by atrophic epithelium (left) difficult to distinguish from nephrogenic adenoma. However, in the upper right, there is an area with more atypia raising the question of malignancy. Other areas of the tumor demonstrated obvious malignant features. 



Characteristics Nephrogenic 
adenoma

Clear cell 
adenocarcinoma

Sex ♂ predominance ♀ predominance
Age 1/3 < 30 years All > 40 years
Tumor size, focality < 1 cm, multifocal mean 3.4 cm, unifocal
Biologic behavior Benign Aggressive
Solid growth pattern Rare Common 
Microscopic findings:
• necrosis
• mitoses and atypia
• stromal edema
• clear cell change
• infiltrative growth
• inflammation

• absent
• absent, rare
• common
• uncommon
• usually absent
• invariably present

• often present (~50%)
• common
• uncommon
• common
• present
• may be present

p53 - Mean 0-1% - Mean 4-20%%
MIB-1/Ki-67 - Mean 2% - Mean 33-50%

Comparison of NA and CCA

Presenter
Presentation Notes
Both of these lesions express PAX-2 such that one cannot use this antibody to differentiate between these lesions. 
On occasion, Ki67 may be helpful as only rare cells are positive in nephrogenic adenoma, where clear cell adenocarcinomas tend to show greater than twenty percent (20%) positivity.

NAs are most likely to be confused with clear cell adenocarcinoma, especially in small biopsy specimens. This is confounded by both lesions being frequently positive for PAX2, PAX8, and CK7 and not infrequently positive for p504S (α-methylacyl-CoA-racemase, AMACR) by immunohistochemistry. Recognition of its characteristic morphological patterns and awareness of its unusual architectural and cytological features are important in making the diagnosis of NA and distinguishing this lesion from its mimickers.



Clear Cell Adenocarcinoma 
Follow-up

 24% no clinical evidence of disease
 40% alive with local recurrence and/or 

metastasis
 36% died of disease (8-65 months)
 Classic CCA and NA-like CCA have 

similar dismal prognosis

Herawi et al. Hum Pathol 2010;
Sung et al. Clin Cancer Res 2008



Clear Cell Adenocarcinoma in Men: A Series of 15 Cases
Grosser et al. Am J Surg Pathol 2020

*

*

*
**

*

*



THANK YOU!

cmagigalluzzi@uabmc.edu



C. Magi-Galluzzi, M.D., Ph.D. 90
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